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Introduction
Most of the programs in this book are ready to load and run, but our main goal in writing this book was to
provide a source of creative programming techniques. Every program demonstrates a technique, a trick,
or a concept unique from the others in this book. For example, you'll find a wide variety of data input
techniques in these programs. The INKEY$, input, line input, and other functions were used in several
different ways to demonstrate the wide range of possible programming methods.

The programs were written in an open, easily read style, so that you can study the techniques
presented. K your IBM Personal Computer has limited memory, you might consider deleting the remark
lines, and restructuring the program lines by putting multiple statements on the same line. You'll find
these programs easier to read and understand than many programs written in BASIC, partly because we
were careful to open up the listings as described, and partly because of the excellent BASIC that IBM
chose to use in Aeir Personal Computer. This version of Microsoft BASIC has several outstanding
features, but the feature most important in producing highly readable program listings is the ability to use
long variable names. For example, a variable named "DATA.POINTER" is much more self documenting
than "P2". Using longer variable names involves a little extra typing, but it's a habit worth developing.
Your programs will be neater, easier to read, and by far easier to understand.

"ITie programs in this book were developed using the color graphics board. Several of the programs
use Screen 0 output exclusively. These programs will work with the IBM "green screen" monitor,
probably with little or no modification. Many of the programs use the powerful graphics abilities of the IBM
Personal Computer. These programs won't work with the IBM Monitor.

We had a lot of fun developing these programs. The IBM Personal Computer is truly an outstanding
product and is a joy to work with. We hope that these programs will help you enjoy your conqjuter as much
as we have enjoyed ours.



Chapter 1
n. IitHHient hw, {2. Detraient hnip
g, IiKRwnt nnute F4. iRKwnt wnute
fS. IncNMiit SNCiti R. hcNMnt sHonj

Calendars, Clocks, and Time
The programs in this chapter use the graphic abilities of the IBM Personal Computer and its internal clock
to create three useful programs dealing with the fourth dimension we call time.

CALENDAR

The Calendar program demonstrates the use of several calendar-related subroutines that you may
find useful. At the heart of the program are subroutines for finding the astronomical Julian day number for a
given date, and the date for a given astronomical Julian day number. Both of these subroutines also find the
day of the week. These subroutines are described in more detail elsewhere in this book. The span of dates
that may be used range from the year 1582 to the year 3999.

Three computations are available and are selected by pressing the appropriate special function key.
Press F1 to generate a one-month calendar sheet. Press F2 to compute the day of the week and other facts
about a given date. Press F3 to find the number of days between two dates. When you are finished, press F4
to quit.

You may type in the dates in just about any format you desire. A subroutine is provided that analyzes
the entered date and figures out what month, day, and year it represents. Here are a few date entries that
the subroutine can interpret correctly . . .

July 4, 1776 7/4/1776
4JUL1776 07041776

Note that an entry of "7/4/76" is interpreted as July 4, 1976. If the century is not indicated, it is
assumed that you mean the twentieth century.

A useful feature of these subroutines is the ability to check a date to see if it is real. The date is first
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* * * CALENDAR * * »

Fl. Sketch a one month calendar page

F2. Describe a given date

F3. Number o-f days between two dates

F4. Quit

PRESS A SPECIAL FUNCTION KEY

Fig. 1 -1. The options you may use In the Ca/endar program.

converted to its Julian number, and then back to a date. The date is valid if the result matches the original
date.

Figures 1-1 through 1-4 show some of the displays that will appear on-screen when you run the
calendar program.

JULY 1776

SUN MON TUE WED THU FRI SAT

1 2 3 4 5 6

7 8 9 10

1

11

1

12

1

13 i

1

14 15

1

16

1

17 18 19 20

21 22 23 24 25 26 27

28 29 30 31

Fig. 1-2. The calendar display from the Calendar program.
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12 / 25 / 19B4 can also be written as DECEMBER 25, 1984.

The day of the week is TUESDAY.

It is day number 360 of 1984.

It is the 31040 day of the century.

And the astronomical Julian day number is 2446060.

PRESS ANY KEY TO PROCEED

Fig. 1-3. Sample results of the Calendar program.

10 '

20 ^ ** CALENDAR **

30 ' **********************

40 '

50 CLEAR

60 SCREEN 0,0,0,0

70 CLS

80 KEY OFF

90 OPTION BASE 1

100 DIM M0NTH.NAME$(12),WEEK.DAy^(7)

110 FOR I = 1 TO 12

120 READ MONTH.NAME^d)

130 NEXT I

140 DATA JANUARY,FEBRUARy,MARCH,APRIL,MAy,JUNE,JULY

150 DATA AUGUST,SEPTEMBER,OCTOBER,NOVEMBER,DECEMBER

160 FOR I = 1 TO 7

170 READ WEEK.DAY^d)

180 NEXT I

190 DATA SUNDAY,MONDAY,TUESDAY,WEDNESDAY,THURSDAY,FRIDAY,SATURDAY
200 LOCATE 1,29

210 PRINT "* * * CALENDAR * * *

220 LOCATE 7,1

230 PRINT TAB<20)"F1. Sketch a one month calendar page
240 PRINT

250 PRINT TAB<20)"F2. Describe a given date

Between 7 / 4 / 1776 and 7 / 4 / 1984 there are 75970 days.

PRESS ANY KEY TO PROCEED

Fig. 1-4. Sample results of the option F3 in the Calendar program.



260 PRINT

270 PRINT TAB(20)"F3. Number of days between two dates
280 PRINT

290 PRINT TAB(20)"F4. Quit

300 LOCATE 25,25

310 PRINT "PRESS A SPECIAL FUNCTION KEY";

320 ON KEY(l) SOSUB 470

330 ON KEY(2) SOSUB 1220

340 ON KEY<3) SOSUB 1650

350 ON KEY(4) SOSUB 2010

360 KEY<1) ON

370 KEY<2> ON

380 KEY(3) ON

390 KEY(4) ON

400 '

410 WHILE QUIT = NOT,YET

420 KEY.BUFFER.CLEARS = INKEYS

430 WEND

440 CLS

450 END

460 '

470 ' F1 Subroutine, sketch a month

480 SCREEN 0,0,1,1

490 CLS

500 LOCATE 7,20

510 INPUT "What month ";Q»

520 IF QS = "" THEN 1190

530 SOSUB 2150

540 SOSUB 2220

550 MONTH = VAL<QS)

560 IF MONTH THEN 600

570 FOR I = 1 TO 12

580 IF LEFTS(MONTH.NAMES<I),3) = LEFTS<Q«,3) THEN MONTH = I
590 NEXT I

600 IF MONTH THEN 650

610 LOCATE 8,12

620 PRINT "I don't recognize the month you entered ... try again
630 BEEP

640 SOTO 500

650 LOCATE 8,12

660 PRINT SPACES<53);

670 LOCATE 9,20

680 INPUT "What year ";QS

690 IF QS = "" THEN 1190

700 YEAR = VAL(QS)

710 IF YEAR THEN 760

720 LOCATE 10.12



730 PRINT "I don't recognize the year you entered try again
740 BEEP

750 GOTO 670

760 IF YEAR < 100 THEN YEAR = YEAR + 1900

770 IF YEAR > 1581 AND YEAR < 4000 THEN 810

780 PRINT "The year must be in the range 1582 to 3999 ... try again
790 BEEP

800 GOTO 670

810 DAY = 1

820 GOSUB 2300

830 DAYOFWEEK = WEEKDAY

840 TITLE* = MONTH.NAME*(MONTH)

850 JFIRST = JULIAN

860 MONTH = MONTH + 1

870 IF MONTH > 12 THEN MONTH = 1

880 IF MONTH = 1 THEN YEAR = YEAR + 1

890 GOSUB 2300

900 MONTHDAYS = JULIAN ~ JFIRST

910 CLS

920 LOCATE 1,37 - LEN(TITLE*) / 2

930 PRINT TITLE* ; YEAR + (MONTH = 1)

940 DATE = 1

950 ROW = 6

960 COL = DAYOFWEEK *7+10

970 LOCATE ROW,COL - (DATE < 10)

980 PRINT DATE

990 DATE = DATE +1

1000 IF DATE > MONTHDAYS THEN 1040

1010 DAYOFWEEK = DAYOFWEEK MOD 7+1

1020 IF DAYOFWEEK = 1 THEN ROW = ROW + 3

1030 GOTO 960

1040 FOR ROWLINE » 4 TO ROW + 3 STEP 3

1050 LOCATE ROWLINE,15

1060 PRINT STRING*<50,"_");

1070 NEXT ROWLINE

1080 FOR R0W2 = 4 TO ROW + 1

1090 FOR C0L2 = 15 TO 65 STEP 7

1100 LOCATE R0W2,C0L2

1110 IF R0W2 = 4 THEN PRINT " "5 ELSE PRINT 'M"5

1120 NEXT C0L2,R0W2

1130 FOR I » 1 TO 7

1140 LOCATE 3,7 * I + 10

1150 PRINT LEFT*<WEEK.DAY*<I),3);

1160 NEXT I

1170 BARMESS = 1

1180 GOSUB 2070

1190 SCREEN 0,0,0,0



1200 RETURN

1210 '

1220 ' F2 Subroutine, describe a date

1230 SCREEN 0,0,1,1

1240 CLS

1250 LOCATE 7,7

1260 LINE INPUT "Enter a date (any reasonable format) ";CAL$

1270 IF CAL* = "" THEN 1620

1280 60SUB 2600

1290 IF YEAR THEN 1340

1300 PRINT

1310 PRINT "Your date is unrecognizable, or isn't a valid date ...

try again.

1320 BEEP

1330 GOTO 1250

1340 CLS

1350 LOCATE 5,6

1360 BS^ = CHR$(29)

1370 PRINT MONTHS"/"5day; YEAR?"can also be written as

1380 PRINT MONTH.NAME^(MONTH);DAY;BS$;","SYEAR;BS*; "

1390 LOCATE 7,7

1400 PRINT "The day of the week is ";WEEK.DAY$(WEEKDAY);"."
1410 IF YEAR < 1600 THEN 1590

1420 aULIAN2 = JULIAN

1430 M0NTH2 = MONTH

1440 DAY2 = DAY

1450 YEAR2 = YEAR

1460 MONTH = 12

1470 DAY = 31

1480 YEAR = YEAR - 1

1490 IF YEAR < 1582 THEN 1540

1500 GOSUB 2300

1510 YEARDAY = JULIAN2 - JULIAN

1520 LOCATE 9,7

1530 PRINT "It is day number"YEARDAY"of"YEAR2;BS*;"."
1540 YEAR = (INT(YEAR/100) - 1) * 100 + 99

1550 GOSUB 2300

1560 CENTDAY = JULIAN2 - JULIAN

1570 LOCATE 11,7

1580 PRINT "It is the"CENTDAY"day of the century.

1590 LOCATE 13,7

1600 PRINT "And the astronomical Julian day number is";JULIAN2;BS$;".

1610 GOSUB 2070

1620 SCREEN 0,0,0,0

1630 RETURN

1640 '

1650 ' F3 Subroutine, days between dates
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1660 SCREEN 0,0,1,1

1670 CLS

1680 LOCATE 7,7

1690 LINE INPUT "Enter one date ».« (any reasonable format) ";CAL*

1700 IF CAL$ = "" THEN 1980

1710 0OBUB 2600

1720 IF YEAR THEN 1770

1730 LOCATE 9,1

1740 PRINT "Your date Is unrecognizable, or isn't a valid date

-.. try again.

1750 BEEP

1760 60T0 1680

1770 M0NTH3 = MONTH

1780 DAY3 = DAY

1790 YEAR3 = YEAR

1800 JULIAN3 = JULIAN

1810 LOCATE 9,1

1820 PRINT SPACED(79);

1830 LOCATE 9,7

1840 LINE INPUT "Enter second date ... "5CAL«

1850 IF CAL* = "" THEN 1980

1860 GOSUB 2600

1870 IF YEAR THEN 1920

1880 LOCATE 11,1

1890 PRINT "Your date is unrecognizable, or isn't a valid date

..- try again. ^

1900 BEEP

1910 GOTO 1830

1920 NUMDAYS = ABS(JULIAN3 - JULIAN)

1930 CLS

1940 LOCATE 7,7

1950 PRINT "Between";M0NTH3;"/"5DAY3;"/"5YEAR3;"and"5

1960 PRINT MONTHS"/";DAY;"/";YEAR;"there are";NUMDAYS;"days."

1970 GOSUB 2070

1980 SCREEN 0,0,0,0

1990 RETURN

2000 '

2010 ' F4 Subroutine, set quit flag

2020 QUIT = 1

2030 RETURN

2040 '

2050 '

2060 ' Subroutine, wait for user before proceeding

2070 LOCATE 25,28

2080 IF BARMESS = 0 THEN PRINT "PRESS ANY KEY TO PROCEED";

2090 = INKEY$

2100 IF = "" THEN 2090



2110 BARMESS = 0

2120 RETURN

2130 "

2140 ' Subroutine, de-space

2150 SP « INSTR(Q«," ")

2160 IF SP = 0 THEN 2220

2170 Q* = LEFT*(Q*,SP-1) + MID^(Q$,SP+1)

2180 GOTO 2150

2190 RETURN

2200 '

2210 " Subroutine, just capitalize Q*
2220 FOR QP = 1 TO LEN(Q*)

2230 CHAR* = MID*<Q*,QP,1)

2240 IF CHAR* < "a" OR CHAR* > "z" THEN 2260

2250 MID*(Q*,QP,1) = CHR*(ASC(CHAR*)-32)

2260 NEXT QP

2270 RETURN

2280 "

2290 ' Subroutine, MONTH,DAY,YEAR to JULIAN,WEEKDAY

2300 JULIAN = INT(365.2422# * YEAR + 30-44 * (MONTH-1) + DAY + 1)

2310 T1 « MONTH - 2 - 12 * (MONTH < 3)

2320 T2 = YEAR + (MONTH < 3)

2330 T3 = INT(T2 / 100)

2340 T2 = T2 - 100 * T3

2350 WEEKDAY = INT(2.61 * T1 - .2) + DAY + T2 + INT(T2 / 4)

2360 WEEKDAY = (WEEKDAY + INT(T3 / 4) - T3 - T3 + 77) MOD 7 + 1

2370 T4 = JULIAN - 7 * INT(JULIAN / 7)

2380 JULIAN = JULIAN - T4 + WEEKDAY + 7 * (T4 < WEEKDAY - 1) + 1721060#

2390 RETURN

2400 "

2410 ' Subroutine, JULIAN to MONTH,DAY,YEAR,WEEKDAY

2420 T5 = JULIAN

2430 YEAR = INT((JULIAN - 1721061!) / 365.25 + 1)

2440 MONTH = 1

2450 DAY = 1

2460 BOSUB 2300

2470 IF JULIAN <= T5 THEN 2500

2480 YEAR = YEAR - 1

2490 GOTO 2460

2500 MONTH = INT((T5 - JULIAN) / 29 + 1)

2510 GOSUB 2300

2520 IF JULIAN <= T5 THEN 2550

2530 MONTH = MONTH - 1

2540 GOTO 2510

2550 DAY = T5 - JULIAN + 1

2560 GOSUB 2300

2570 RETURN



2580 '

2590 " Subroutine, convert CAL$ to MONTH,DAY,YEAR

2600 Q* = CAL«

2610 GOSUB 2220

2620 CAL$ = Q$

2630 MONTH = 0

2640 DAY = 0

2650 YEAR = 0

2660 FOR I = 1 TO 12

2670 IF INSTR<CAL*,LEFT*<MONTH.NAME^(I),3)) THEN MONTH «

2680 NEXT I

2690 FOR I = 1 TO LEN<CAL$)

2700 CHAR^ = MID$(CAL*,1,1)

2710 IF CHAR* < "0" OR CHAR* > "9" THEN MID*<CAL*,I,1) =

2720 NEXT I

2730 IF INSTR<CAL*, THEN 2790

2740 IF LEN(CAL*) <> 6 AND LEN<CAL*) <> 8 THEN 3040

2750 MONTH = VAL(LEFT*<CAL*,2))

2760 DAY = VAL(MID*(CAL*,3,2))

2770 YEAR = VAL(MID*(CAL*,5))

2780 GOTO 2930

2790 VFLAG = 0

2800 FOR I = 1 TO LEN(CAL*)

2810 CALVAL = VAL(MID*(CAL*,I))

2820 IF CALVAL =0 THEN VFLAG = 0

2830 IF CALVAL = 0 OR VFLAG = 1 THEN 2920

2840 IF MONTH THEN 2870

2850 MONTH = CALVAL

2860 GOTO 2910

2870 IF DAY THEN 2900

2880 DAY = CALVAL

2890 GOTO 2910

2900 YEAR = CALVAL

2910 VFLAG = 1

2920 NEXT I

2930 IF YEAR < 100 AND YEAR > 0 THEN YEAR = YEAR + 1900

2940 IF YEAR < 1582 OR YEAR > 3999 THEN YEAR = 0

2950 IF YEAR = 0 THEN 3040

2960 M0NTH2 = MONTH

2970 DAY2 == DAY

2980 YEAR2 = YEAR

2990 GOSUB 2300

3000 GOSUB 2420

3010 IF MGNTH2 <> MONTH THEN YEAR = 0

3020 IF DAY2 <> DAY THEN YEAR = 0

3030 IF YEAR2 <> YEAR THEN YEAR = 0

3040 RETURN



CLOCK

Here's a creative way to set the clock hidden inside your IBM Personal Computer! The most
straightforward method of setting the time is hy typing in a value for the "variable" TIME$. For example,
to set your clock at 7 minutes past 10, you would type in and execute this: TIME$ = "10:07:00". A much
more impressive method is demonstrated by this program!

Using a few of the powerful graphics commands available on the personal computer, the program
draws the face of a clock. Once each second the hands of the clock are adjusted, the appropriate hands being
erased and redrawn. Notice that the hands are not drawn with the line statement, but rather with a special
form of the circle statement. By using negative values for the angles at which each circle is to start and

Fl. Incre«ent i»up
F3. Increwent winute

Increwnt second

F2. Deci!¥rtent
F4, Decrewnt wnute
F6, Decr^went second

Fig. 1-5. The clockface created by the Clock program.



stop, the endpoints are connected to the center of the circle. And by choosing the start and stop points at
the same point, the "circle" is drawn as a line radiating from the center. This technique avoids the tricky
math involved in scaling and drawing the hands that would be necessary using the line statement.

Another useful technique was utilized to place the digits on the face of the clock. Each number is first
printed in the upper left comer of the screen. The get and put commands are then used to pick up the digits
and place them wherever desired. This trick can be used to label graphics or place words or numbers
anywhere on the screen. Figure 1-5 shows the clock as it will be displayed on your video screen.

A couple of useful subroutines are found near the end of the Clock program. The first converts TIME$
into the variables H, M, and S. The second subroutine builds a string from the variables H, M, and S in the
proper format for putting it into TIME$.

150 LINE

160 LINE

170 LINE

180 LINE

10 ^

20 " ** CLOCK **

30 " ********************

40 '

50 CLEAR

60 SCREEN 2

70 CLS

80 KEY OFF

90 DIM NUM(6)

100 XCENT =319

110 VCENT = 99

120 PI = 3.141593

130 DEF FNANGdlME) = PI / 2 - PI * TIME /

140 LINE (120,20)~(519, 178) , IjiBF

<XCENT,0)~<0,VCENT),0

(XCENT,0)~(639,YCENT),0

(XCENT,199)-< 0,YCENT),0

(XCENT,199)-(639,YCENT),0

190 PAINT (126,20),0

200 PAINT (512,175),0

210 PAINT (512,20),0

220 PAINT (126,175),0

230 RADIUS = 179

240 CIRCLE (XCENT,YCENT),RADIUS,0

250 PAINT (XCENT,YCENT),0

260 FOR D = 1 TO 12

270 BOSUB 800

280 XD = XCENT + 165 * COS(FNAN6(D*5))

290 YD = YCENT - 68 * SIN(FNANB(D*5))

300 PUT (XD,YD),NUM

310 NEXT D

320 LOCATE 1,1

330 PRINT "Fl. Increment hour";

340 LOCATE 2,1

350 PRINT "F3- Increment minute";

360 LOCATE 3,1

- 1

30 - 2 * PI * (TIME > 15)

draw big white box

slice of-f -four corners

paint out four corners

draw dark circle inside

darken entire circle

put numbers on clock face

1 + 3 * (D 9)
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370 PRINT "F5. Increment second"?

380 LOCATE 1,61

390 PRINT "F2. Decrement hour"5

400 LOCATE 2,61

410 PRINT "F4. Decrement minute"?

420 LOCATE 3,61

430 PRINT "F6. Decrement second"?

440 ON KEY(l) BOSUB 860

450 ON KEY<2) BOSUB 920

460 ON KEY(3) BOSUB 980

470 ON KEY(4) BOSUB 1040

480 ON KEY<5) BOSUB 1100

490 ON KEY(6) BOSUB 1160

500 KEY(l) ON

510 KEY(2) ON

520 KEY(3) ON

530 KEY(4) ON

540 KEY(5) ON

550 KEY<6> ON

560 '

570 WHILE NOT YET.TO.THE.END.OF.ALL.TIME

580 WHILE T» = TIME*

590 WEND

600 T* = TIME*

610 SEC0ND2 = SECOND

620 MINUTE2 = MINUTE

630 H0UR2 = HOUR

640 SECOND = VAL(RI6HT*(T*,2)>

650 MINUTE = VAL(MID*(T*,4))

660 HOUR = <VAL(LEFT*<T*,2)) MOD 12) * 5 + MINUTE / 12

670 LOCATE 24,37

680 PRINT T*?

690 CIRCLE (XCENTjYCENT),140,1,-FNANB(SECOND),-FNANB(SECOND)

700 CIRCLE (XCENT,YCENT),140,0,-FNAN6(SEC0ND2),-FNANB(SEC0ND2)

710 IF MINUTE2 = MINUTE THEN 730

720 CIRCLE (XCENT,YCENT),120,0,-FNANB(MINUTE2),-FNANB(MINUTE2)

730 CIRCLE (XCENT,YCENT),120,1,-FNAN6(MINUTE),-FNANB(MINUTE)

740 IF H0UR2 = HOUR THEN 760

750 CIRCLE (XCENT,YCENT),70,0,-FNANB(H0UR2),-FNANB(H0UR2)

760 CIRCLE (XCENT,YCENT),70,1,-FNANB(HOUR),-FNANB(HOUR)

770 WEND

780 '

790 ' Subroutine, get a number for putting anywhere

800 LOCATE 1,1

810 PRINT D?

820 BET (0,0)-(22,6),NUM

830 LINE (0,0)-(22,6),0,BF

12



840 RETURN

850 '

860 ' Key 1 subroutine

870 GOSUB 1230

880 H = (H + i) MOD 24

890 GOSUB 1290

900 RETURN

910 '

920 ' Key 2 subroutine

930 GOSUB 1230

940 H = <H + 23) MOD 24

950 GOSUB 1290

960 RETURN

970 "

980 " Key 3 subroutine

990 GOSUB 1230

1000 M = <M + 1) MOD 60

1010 GOSUB 1290

1020 RETURN

1030

1040 ' Key 4 subroutine

1050 TEMP* = MID*<STR*( (VAL<MID*<TIME*!,4) )+59)M0D 60), 2)

1060 M = (M + 59) MOD 60

1070 GOSUB 1290

1080 RETURN

1090 "

1100 ' Key 5 subroutine

1110 GOSUB 1230

1120 S = (S + 1) MOD 60

1130 GOSUB 1290

1140 RETURN

1150 "

1160 Key 6 subroutine

1170 GOSUB 1230

1180 S = <S + 59) MOD 60

1190 GOSUB 1290

1200 RETURN

1210 '

1220 " Subroutine, convert TIME* into H,M,S

1230 H = VAL<LEFT*(TIME*,2))

1240 M = VAL<MID*<TIME*,4))

1250 S = VAL(RIGHT*(TIME*,2))

1260 RETURN /

1270 "

1280 " Subroutine, -format H,M,S -for input to TIME*

1290 CLOCK* = MID*(STR*(S),2)

1300 IF S < 10 THEN CLOCK* = "0" •+• CLOCK*

13



1310 CLOCK* = MID*<STR*(M),2) + + CLOCK*

1320 IF M < 10 THEN CLOCK* = "0" + CLOCK*

1330 CLOCK* = MID*(STR*(H),2) + "S" + CLOCK*

1340 IF H < 10 THEN CLOCK* = "0" + CLOCK*

1350 TIME* = CLOCK*

1360 RETURN

SIDEREAL CLOCK

Sidereal time is tied to the spinning of the earth in relation to the stars. At midnight sidereal time, the
stars will be in the same location in the sky for any day of the yeiir. Time, as we normally measure it, is
relative to the sun. In one year the stars shift their midnight position in one complete circle. For this
reason, your watch will disagree with a sidereal clock by 24 hours at the end of a year.

LOCAL MEAN SIDEREAL TINE

ill i!!!!!!!!llli

Clock tine ... 22118; 2?

Longitude ... 1M.973

Date ... I97-IM-1384

Fig. 1-6. The display produced by the Sidereal Clock program.
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Sidereal time is useful for predicting the location of the stars and planets in the sky. This program
generates a real-time graphic sidereal clock. You'll need to know your local longitude as sidereal time is a
function of your exact east-west position on the earth. The TIME$ function provides the other data needed
for computing local sidereal time.

Several of the graphics techniques used in this program are worth discussing. When the program first
starts, you'll see small and large numerical digits being displayed in the upper left comer of the screen.
Each digit is first printed in medium resolution (40 character wide mode) in the comer. The dot pattem is
read from the screen, and an enlarged copy of the digit is drawn. The large digit is peeled off the screen and
stored away in memory with the get statement. Later, these large characters are used in high resolution to
display the sidereal time. In medium resolution the digits have color; when displayed in high resolution
with the put statement, they appear gray.

Notice that there are three sizes of characters displayed even though the display is in high resolution.
The title was first printed in the screen 1 mode; then retrieved from the screen with a get command. Later
the put command placed it back on the screen 2 mode. This technique allows you to display larger white or
gray characters in the screen 2 mode. Figure 1-6 shows the resulting display.

10 ' **********************

20 ' ** SIDEREAL **

30 ' **********************

40 '

50 CLEAR

60 SCREEN 0,0,0

70 WIDTH 80

80 CLS

90 KEY OFF

100 PRINT "Current date is "5DATE^

110 INPUT "Enter a different date if desired ... "5

120 IF <> "" THEN DATE$ =

130 CLS

140 PRINT "Current time is approximately "mME^

150 INPUT "Enter a different time if desired ... "5Q$

160 IF <> "" THEN TIME$ =

170 CLS

180 INPUT "What is your west longitude "5LONGITUDE

190 CLS

200 PRINT "Time zone offsets ... (Standard) (Daylight savings)"

210 PRINT

220 PRINT " Eastern 5 6"

230 PRINT " Central 6 7"

240 PRINT " Mountain 7 8"

250 PRINT " Pacific 8 9"

260 PRINT

270 INPUT "What is your time zone difference from Greenwich "5TIMEZ0NE

280 SCREEN 1

290 SIZE = 32

300 DIM D0(SIZE),D1(SIZE),D2(SIZE),D3(SIZE),D4(SIZE)

310 DIM D5(SIZE),D6(SIZE),D7(SIZE),DS(SIZE),D9(SIZE),DC(SIZE)
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320 DIM HEADING(555)

330 LOCATE 1,1

340 PRINT "LOCAL MEAN SIDEREAL TIME"

350 GET (0,0)-(192,6),HEADING

360 CLS

370 FOR I = 0 TO 10

380 LINE (20,20)--(41,47) ,0,BF

390 LOCATE 1,1

400 IF I < 10 THEN PRINT CHR^(48 + 1)5 ELSE PRINT

410 FOR ROW = 0 TO 8

420 FOR COL = 0 TO 6

430 IF POINT(COL,ROW) THEN LINE (COL*3+20,RaW*3+20)-(C0L*3+22,R0W*3h-22),1,BF
440 NEXT COL,ROW

450 IF I 0 THEN GET (20,20)-(40,40),D0

460 IF I 1 THEN GET (20,20)-(40,40),D1

470 IF I =s 2 THEN GET (20,20)-(40,40),D2

480 IF I == 0« THEN GET (20,20)-(40,40),D3

490 IF I = 4 THEN GET (20,20)-(40,40),D4

500 IF I = 5 THEN GET (20,20)-(40,40),D5

510 IF I =: 6 THEN GET (20,20)-(40,40),D6

520 IF I 7 THEN GET (20,20)-(40,40) ,D7

530 IF I = 8 THEN GET (20,20)-(40,40),D8

540 IF I ss 9 THEN GET (20,20)-(40,40),D9

550 IF I = 10 THEN GET (20,20)-(40,40),DC

560 NEXT I

570 CLS

580 SCREEN 2

590 "LINE (0,0)-(639,199),,B

600 LINE (10,5)-(629,194),,B

610 LINE (2,30)-(637,35),,B

620 LINE (0,32)-(639,32),0

630 PAINT (1,1)

640 PUT (127,15),HEADING

650 "

660 WHILE NOT THE-END.OF.THE.WORLD

670 WHILE T4i = TIME^

680 WEND

690 T^ = TIME^

700 GOSUB 1030

710 GOSUB 1090

720 GOSUB 1170

730 X = 100

740 Y = 77

750 GOSUB 850

760 LOCATE 17,27

770 PRINT "Clock time ... ";T^5

780 LOCATE 19,27
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###. ### •• 5 LONG ITUDE 5790 PRINT USING "Longitude -

800 LOCATE 21,27

810 PRINT "Date "5DATE$;

820 WEND

830 '

840 ' Subroutine, SIDEREAL^ to screen at X,Y in large characters
850 FOR CHAR = 1 TO LEN(SIDEREAL^)

860 CHAR$ = MID$(SIDEREAL$,CHAR,1)

870 IF CHAR^ - "0" THEN PUT

>

X

,D0,PSET

880 IF CHAR^ = "1" THEN PUT (X, Y),D1,PSET

890 IF CHAR^ "2" THEN PUT (X, Y),D2,PSET

900 IF CHAR^ = "3" THEN PUT- (X, Y),D3,PSET

910 IF CHARIi "4" THEN PUT (X, Y),D4,PSET

920 IF CHAR$ II cr II
\J THEN PUT (X, Y),D5,PSET

930 IF CHAR^ "6" THEN PUT (X, Y),D6,PSET

940 IF CHAR$ = "7" THEN PUT

>

X

,D7,PSET

950 IF CHAR$ "8" THEN PUT- (X, Y),D8,PSET

960 IF CHAR$ "9" THEN PUT (X, Y),D9,PSET

970 IF CHAR^ M a II
THEN PUT (X, Y),DC,PSET

TIME^ into HOUR,MINUTE,SECOND

980 X = X + 55

990 NEXT CHAR

1000 RETURN

1010 '

1020 " Subroutine,

1030 HOUR = VAL(LEFT^(TIME^,2>)

1040 MINUTE = VAL(MID$<TIME^,4))

1050 SECOND = VAL(RIGHTS(TIME^,2))

1060 RETURN

1070 "

1080 Subroutine, DATE$ into MONTH, DAY, YEAR

1090 MONTH = VAL(LEFT^(DATE$,2))

1100 DAY = VAL<MID$(DATE$,4))

1110 YEAR = VAL(RIGHTS(DATE^,2))

1120 RETURN

1130 •-

1140 ' Subroutine

1150 '

1160 "

1170 T1 = INT(DAY - 30 + 275 * MONTH / 9)

1180 IF MONTH < 3 THEN 1210

1190 T1 = T1 - 1

1200 IF YEAR MOD 4 THEN T1 = T1 - 1

1210 T2 = TIMEZONE + HOUR + MINUTE / 60 + SECOND / 3600

1220 T3 = (INT<T1 + 365»25 * YEAR - .25) - .5) / 36525!

1230 T4 = 23925.836# + 8640184.542# * T3 + 9.289999E-02 * T3 * T3

1240 SIDER = 360 * T4 / 86400! + 15.04106864# * T2 - LONGITUDE

1250 SIDER ~ (SIDER - 360 * INT(SIDER / 360)) * 24 / 360

HOUR,MINUTE,SECOND,

MONTH,DAY,YEAR,

TIMEZONE,LONGITUDE converted to SIDEREAL^
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1260 SHOUR = INT(SIDER)

1270 SMINUTE = 1NT<60 * (SIDER - SHOUR))

1280 SSECOND = INT(3600 * SIDER - 3600 * SHOUR - 60 * SMINUTE)
1290 SIDEREAL* = MID*<STR*(SHOUR),1-<SH0UR>9)) +

1300 SIDEREAL* = SIDEREAL* + MID*(STR*(SMINUTE),1-(SMINUTE>9))
1310 SIDEREAL* = SIDEREAL* + MID*(STR*(SSECOND),1-(SSEC0ND>9))
1320 SP = INSTR(SIDEREAL*," ")

1330 IF SP = 0 THEN 1360

1340 MID*(SIDEREAL*,SP,1) = "0"

1350 BOTO 1320

1360 RETURN
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Chapter 2
11. IncrenHit hw R. SBcreient hup
R, lusKmi uinute fj. hcpaent ranttte
R. Incpeuent second hcreiient second

Educational and informative
There is a wide variety of programs in this chapter: a code program that will assure you that your secret
documents will remain undecipherable to the uninitiated, a spelling program that will drill you until you
know the words, a program that will enable you to aim your satellite television antenna correctly and show
you some useful graphic techniques at the same time, and three programs that enable you to solve common
electronic problems.

CODE MASTER

This utility program provides you with the capabilities to create, encode, and decode messages.
Included in the package is a text editor that could easily be expanded to perform general writing tasks. Two
versions are listed: the first version is for a cassette based system and the other is for those systems with a
minimum of 64K. This latter version can be used with cassette BASIC or either of the two dsk BASICS.

The encryption system used in this program is very simple in concept, but very secure once used.
Ciyptography depends upon three items.

1. The plain text This is the message.
2. The key This is the pattern that is mixed with

the plain text to encode it.
3. The cipher text The cipher text is the encoded version

of the message. If properly encoded,
this version can be given to anyone who
does not have the key, and they will not
be able to understand it.

Item number two is the critical point in the process. The key should be easily generated and
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nonrepeatable, so that a pattern cannot be found in the code. It should also have a very large number of
variations so the same code does not have to be used every time. On the IBM Personal Computer, the
command that fills this need is the RND(X) command. This command creates a string of random values and
can be initialized to any preset point.

Once the text has been entered via the text editor as described below, you can direct the program to
encode the message. Two things happen initially. You are asked for an input in the range of—32000 thru
32000. This value initializes the random number generator to a specific point. Then you are asked for key
#2 which advances you a specified way into this particular key. Using these two values, you have a means
of selecting one out of 64 million different codes. Once the key has been selected, the encoding starts.

The RND function generates a series of quasi-random values. This means that although they look
random, the values are generated by means of a strict procedure. This has the advantage that it can be
reproduced by someone else who has the key.

After the program has generated a random value, it examines the first character in the plain-text
buffer where the text editor stored the text. Then the plain-text character's value and the random value are
added using MOD 256 so no value is greater than 255. This value is placed in the encoded buffer in a
position that corresponds to that in the plain-text buffer. The program later allows you to save the encoded
message onto disk or cassette.

For decoding the message, the program works in just the opposite fashion. The program looks at the
encoded message loaded into the encrypted-text buffer. In a one to one correspondence, the program
subtracts the value of the key from the value of the cypher giving the original text. This text is then placed
back in the plain-text buffer in its original place. It is then a simple matter to peek at the plain-text buffer
and print the characters found there on the screen.

Security is assured because if either of the keys entered are not exactly correct, the random number
generator will produce a different series of values and the decryption will fail. Try it yourself. If keys of 100
and 100 are used to encode the message and the message is decoded using 100 and 101, the only thing that
will be printed is garbage.

Outside of the save and load portions of the program, which simply save and reload a binary memory
file using the BLOAD and BSAVE commands, the only portion of the program that remains to be explained
is the text editor. The text editor is unique in the fact that it works on the screen and also on a buffer in
memory. Using the character keys, the four cursor controls, the backspace key, and the enter key, type
your message as you want it on the screen. To change a line, type over it. As you enter your message, the
program keeps track of where on the screen the cursor is and enters all ASCII characters typed on the
screen into a buffer in memory. Since you are simply manipulating data in a buffer, any ASCII character
may be entered. This will allow you to use the special character set for formulas or whatever you need.
When you are finished typing, simply enter ALT-E and you will be returned to the menu.

1 CLS : KEY OFF : SCREEN 0 : WIDTH 80

2 CLEAR ,15000

3 DEF SEB = 0

4 GOTO 1090

100 PRINT "************************************************************ '•

110 PRINT "** CODE-MASTER **"

120 PRINT "** **"

130 PRINT "** **"

140 PRINT "** VERSION 1-0 <32K version) AUGUST 29, 1982 **"

150 PRINT "** **"

160 PRINT "** ALLOWS YOU TO CREATE, ENCODE, AND DECODE MESSAGES **"
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170 PRINT "** USING THE CASSETTE ON A 32K SYSTEM

180 PRINT "**

190 PRINT "************************************************************ '•

200 LOCATE 12,1

210 PRINT "ENTER YOUR SELECTION -

220 PRINT

230 PRINT

240 PRINT

250 PRINT

260 PRINT

270 PRINT

280 PRINT

"1.

"2.

"3.

"4.

"5.

"6.

CLEAR TEXT BUFFER

ENTER OR UPDATE TEXT FOR ENCRYPTION

ENCODE MESSAGE

DECODE MESSAGE AND PRINT IT

SAVE ENCODED MESSAGE TO CASSETTE

LOAD ENCODED MESSAGE FROM CASSETTE

290 LOCATE 12,30 : INPUT A

300 IF <A>6) OR (A<1) THEN CLS : GOTO 100

310 ON A GOTO 1000,2000,3000,4000,5000,6000

1000 CLS

1010 PRINT "************************************************************"

1020 PRINT "** CLEAR TEXT BUFFER **"

1030 PRINT "** THE BUFFER FOR THE PLAIN TEXT MESSAGE IS <23 X 80) -1 **"

1040 PRINT "** CHARACTERS IN LENGTH AND STARTS AT 20000 DECIMAL. **"

1050 PRINT "** IT WILL TAKE ABOUT 10 SEC TO CLEAR BUFFER TO ALL **"

1060 PRINT "** SPACES. **V

1070 PRINT "************************************************************"

1080 LOCATE 10,1

1090 PRINT "PLEASE STAND BY FOR APPROX 10 SEC -

1100 FOR X = 20000 TO 21839

1110 POKE X,32

1120 NEXT

1130 LOCATE 25,1 : PRINT "PRESS ANY KEY TO CONTINUE -

1140 CLS :

2000 CLS

2010 PRINT

2020 PRINT

2030 PRINT

2040 PRINT

2050 PRINT

2060 PRINT

2070 PRINT

2080 PRINT

2090 PRINT

2100 PRINT

2110 PRINT

2120 PRINT

2130 PRINT

2140 PRINT

2150 '

2160 LOCATE 25,1

GOTO

"****

"**

"**

"**

"**

"**

"**

"**

"**

"**

"**

"**

"**

"****

100

********************************************************"

ENTER OR UPDATE TEXT FOR ENCRYPTION

ANDTHE PRESENT MESSAGE BUFFER WILL BE DISPLAYED,

THE CURSOR WILL BE RETURNED TO HOME.

ENTER YOUR TEXT USING -

THE 4 CURSOR CONTROL KEYS - UP, DOWN, LEFT, RIGHT

THE ENTIRE ASCII CHARACTER SET -

THE BACKSPACE KEY AND THE ENTER KEY.

FINALLY, WHEN YOU ARE FINISHED ENTERING THE TEXT -

PRESS ALT E (FOR EXIT) TO RETURN TO THE MENU.

**"

**"

**"

**••

**"

**••

**"

**"

**"

**"

**"

**"

********************************************************"

PRINT "PRESS ENTER TO CONTINUE -
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2170 A* = INKEY^ : IF A$ = "" THEN 2170 ELSE CLS : LOCATE ,,1

2180 FOR X = 20000 TO 21839

2190 PRINT CHR*(PEEK<X>);

2200 NEXT

2210 LOCATE 25,1 : PRINT "USE ALT E TO EXIT. " : LOCATE 1,1,1

2220 A^ = INKEY$ : IF A* = THEN 2220

2230 IF CSRLIN > 23 THEN LOCATE 23,POS<0)

2240 IF LEN(A*) = 2 THEN 2290

2250 IF (ASC(A$) = 8) AND <POS(0) > 1) THEN LOCATE CSRLIN,POS<0)~1 :

PRINT "

:LOCATE CSRLIN,POS(0)-1 : POKE 20000+(CSRLIN-1)*80+POS(0)-1,32:

BOTO 2220

2260 IF <ASC(A^) = 13) AND (CSRLIN <23) THEN LOCATE CSRLIN+1,1 : GOTO 2220

2270 IF (ASC(A$) = 13) AND (CSRLIN = 23) THEN LOCATE 23,1 :GOTO 2220

2280 POKE 20000 + (CSRLIN-1)*80 + POS(0)-1,ASC(A$) : PRINT A$; : GOTO 2220

2290 = MID$(A$,2,1) : B = ASC(B^)

2300 IF B = 71 THEN LOCATE 1,1

2310 IF (B = 72) AND (CSRLIN > 1) THEN LOCATE CSRLIN-1,POS(0)

2320 IF (B = 75) AND (POS(0) > 1) THEN LOCATE CSRLIN,POS(0)-1

2330 IF (B = 77) AND (POS(0) < 80) THEN LOCATE CSRLIN,POS(0)+1

2340 IF (B = 80) AND (CSRLIN < 23) THEN LOCATE CSRLIN+1,POS(0)

2350 IF (B = 18) THEN CLS : GOTO 100

2360 GOTO 2220

3000 CLS

3010 PR I NT " "

3020 PRINT "** ENCODE THE PLAIN TEXT MESSAGE **"

3030 PRINT "** **"

3040 PRINT "** ENTER KEY #1 TO INITIALIZE THE RANDOM GENERATOR. **"

3050 PRINT "** ENTER KEY #2 TO STEP YOU PART WAY INTO THE CODE. **"

3060 PRINT "** **"

3070 PRINT "** THE PROGRAM WILL TAKE THE PLAIN TEXT IN MEMORY AT **"

3080 PRINT "** 20000 TO 21839 AND ENCRYPT IT, PLACING IT IN MEMORY **"

3090 PRINT "** AT 22000 TO 23839. **"

3100 PRINT "** **"

3110 PRINT "** FINALLY, THE PROGRAM WILL DISPLAY THE ENCRYPTED **"

3120 PRINT "** TEXT. **"

3130 PRINT "** **"

3140 PRINT "************************************************************"

3150 "

3160 LOCATE 17,1 : CLEAR ,15000 : DEF SEG = 0

3170 PRINT "ENTER KEY #1 (FROM -32000 TO 32000) "5:INPUT A

3180 IF (A<-32000) OR (A>32000) THEN CLS : GOTO 3000

3190 RANDOMIZE A

3200 LOCATE 19,1

3210 PRINT "ENTER KEY #2 (FROM 1 TO 1000) INPUT A

3220 IF (A<1) OR (A>1000> THEN LOCATE 19,30 : PRINT " ":GOTO 3200

3230 FOR X « 1 TO A
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