Rocket Lander (under K bytes to run)

This low-altitude, vertical rocket lander program allows you to choose
one of three primaries to land upon, and one of three sets of initial
conditions. liote that velocity is negative downwards, positive upwards.

When prompted, enter the rocket fuel burn rate (zero for free-fall),
a comma, then the nuaber of seconds for that burn rate to be used. The
burn rate may be a positive integer or decimal number, but is limited to a
maximum of 100 kg./sec. Time must be an integer number of seconds; any
fraction of a second it treated as a whole second.

Remember that the best way to land is to wait as long as possible
before making a rocket burn, then burn at the maximum rate to slow down.
If you run out of fuel, the ship automatically free-falls to impact.
After surface impact, a message and the impact status are printed.

The program correctly allows for the decreasing mass of the ship due
to the fuel that has been burned in cslculating the change in velocity for
the rocket burn. Line %10 of the program slows down the program operation
to about one second for each ship's second. Line 2% prints the output
headings again if they bave been scrolled off the top of the screen.

The excess fuel supplied increases in the order: Xoon, Hars, Earth,
and also as the altitude increases. Therefore, what appears to be the
eamiest landing (Moon, low altitude) is actually quite ciose on fuel.
Even on this one, a sucessful landing can be made with over 7 }kilograms
of fuel left over. Can you do it?

Celmer D. linriche
2116 2. 2. 3TItL Ave.
Washougal, “eshington 38671

10 CLS : PRINT : PRINT CHR$(22> : PRINT TAB(3» “"ROCKET LANDER"
20 PRINT TRBC(E> "BY D. D. HINRICHS®

B - 2116 S E. 277TH RVE.

‘ WASHOUGAL: MWASHINGTON 98671

S8 FOR I=1 TO 1800 : NEXT I 4 -DELAY LOOP
€8 CLS : PRINT "DO YOU WANT TO LAND ON:"
7o
80

3

PRINT " 1. EARTH"

PRINT " 2. MOON"
9@ PRINT " 2. MARS"
18@ INPUT "ENTER NO. FOR DESIRED PRIMARY" ; P
11@ ON P GOSUB 5S@., 568, 579
120 PRINT - PRINT "WHAT INITIAL CONDITIONS DD YOU WANT?2"
138 PRINT" 1. ALTITUDE = 1998 METERS, VELOCITY = -S4 M- SEC"
148 PRINT" 2. ALTITUDE = 1206@ METERS. VELOCITY = -188 M/SEC
150 PRINT" 2 ALTITUDE = 20088 METERS. VELOCITY = -IQ@ M SEC"
168 INPUT "ENTER NO. FOR INITIAL CONDTITIONS" : C
170 ON C GOSUB S88. S98. 590

180 M=10000 : TM=M+FU “ CSHIP-S MASS. TOTAL MASS. & FUEL
198 CLS : GOSUB &1@ 7 PRINT HEARDING

208 PRINT@® &4. : : GOSUB &40 7 BHOW STATUS

210 L=L+1 ©OENTRY FOR MEST COMMAND
220 INPUT "ENTER EBURN RATE <KG.'SEC» . HOOOOF SECt ;BN
230 IF B>18@ PRINT "MAX. BUPN RATE = 188" - P=148 - | =L_+1

248 FOR T=1 TO N

250  NM=TM-B : IF NM<M THEN NM=M : B=TM-M < UPDATE MASS
268 NV=Y+4008:xL0GC TM HM> , © UPDATE Y FOR POCKET BURM
270 NY=NY-G T UPDRTE % FOR CRAVITY

280 NA=AL+{Y+NY ) /2 “  UPDRTE ALTITUGE

290 IF NR<=@ GOTO 356 7 ON SURFACE?

200 TM=NM : =NV . AL=NR : FU=TM-M : ET=ET+1 7 N0, UPDATE
310 FOR I=1 TO 288 : NEXT i “  DELRY LOOP

320 GOSUB <48 7 SHOW STATUS

2z IF ET+L>12 GOSUE 618 : PRINT® 9€6. ;

40 IF NM=M ANC FF=0 THEN FF=1 -PRINT "FREE FALL. FUEL GONE"
354 IF FF=1 THEN B=0 : GOTD 27@

60 NEXT T

7@ GOTO 2418 : < RETURN FOR NEXT COMMAND
350 7 INTERPOLATION OF EXACT IMPACT STATUS

298 YI=NV-(V-NY D NRASCAL-NRD 7 MELOCITY OF IMPACT

488 TT=ET+1+NR/CAL-NA> < TOTAL TIME

418 RF=NM-M-B*NA'CAL-NA> 7 REMAINING FUEL

429 PRINT

430 IF YI<-1 PRINT "sedoiotsorr  YOU CRASHED kb - GOTO 450
440 PRINT "CONGRATULATIONS . . . . . . Y0OU HAVE LANDED SAFELY'"

458 PRINT "YOUR IMPACT VELOCITY WAS" ; ABS(YI) : "METERS/SEC. "
463 PRINT "YOU HAYE" ; RF ; "KG. OF FUEL LEFT"

47@ PRINT "IT TOOK YOU" ; TT ; "SECONDS*

482 GOSUR 518 : PRINT@ 960, ;

4208 INPUT "DO YOU WANT TO TRY AGAIN (Y/N>" ; 2%

See IF Z$="%Y" RUN

S1@ CLS : IF VI<-1 PRINT "BETTER LUCK NEXT TIME"

520 PRINT "HAVE A GOOD DAvY"

538 END

540 7 = = = ALL SUBROUTINES AFTER THIS - - -
S50 G=9.81 : FU=1080 : H$="C(ERARTH)" : RETURN

568 G=1.62 . FU=200 : H$="(MOON>" : RETURN

57@ G=3. 74 : FU=580 : H$="<MARS>" : RETURN

580 AL=1000 : Y=-58 : RETURN

598 AL=109000 : Y=-100 : FU=FU*16 : RETURN

600 AL=20000 : VY=-200 - FUsFU+20 : RETURN

610 “  HERDING
520 PRINT@ @, “TIME, SEC. ALTITUDE. M. “ELOCITY. M/SEC "

6320 PRINT "FUEL., KG. “ i H$ ; . RETURN
648 7 STRATUS
658 PRINT USING "##### " ET

668 PRINT USING "##sasahaasus ###" . AL, Y. FU . RETURN

00 YOU WANT TO LAND ON:

1. EARTH
2 MOON
I MARS

ENTER NO. FOR DESIREC PRIMARY? 2

WHAT INITIAL CONDITIONS DO YOU WANT?

ALTITUDE = 1088 METERS. YELOCITY = -S@ M/SEC
ALTITUDE = 123@@ METERS, VYELOCITY = -10@ M/SEC
3. ALTITUDE = 20600 METERS, VELOCITY = -2080 M/SEC
ENTER NO. FOR INITIAL CONDITIONS? 1. ‘

TIME, SEC. ALTITUDE, M. WELOCITY. M/SEC FUEL. KG. CMOOND

NS

a 1068, 880 -50. boe B4, 6o
EMTER BURN FATE rKGA/SECY . NO. OF SEC T S, 5
1 554 171 -43. €359 135 gee
2 968, 683 -43. Z1€ 193, 00
3 851, 538 -458 973 125, gee
4 302 737 -43. €29 120, o0a
S 7394, 281 -48. 284 175. 668
ENTEFR CURN PATE (KGASEC) . NO. OF SEC. 7
5 TEE. 178 -47. 92 170 029
v 552, 406 -47 =90 165, Bea
2 c1y. 996 ~-47. 242 168. 269
3 Led 922 -45. 392 155 o086
14 517 204 -46. 542 156. neo
ENTER BLUFN FRTE ¢KG/ SECH NO. OF SEC. * _
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TIME. SEC. ALTITUDE. M. VELOCITY. M/SEC FUEL. K0 CMOON >
15 288, 892 -44 778 125 Qea
ENTER BURN RATE (KG~SEC» NO. OF SEC, 7
16 244, 292 -44. 422 120, 003
17 200. pa2 : 115 098
18 156. 162 1143, G0
19 112 632 123 o00
20 69. 462 190. 600
ENTER BURN RATE (KG/SEC) ,
21 26. 652 35 @ea

sopiololololok YOU CRASHED s#ekokokokiaok

YOUR IMPACT YELOCITY WRS 42 4944 METERS.SEC.
YOU HAVE 91. 8609 KG. OF FUEL LEFT

IT TOOK YOU 21. 6278 SECONDS

DO ¥YOU WANT TO TRY AGAIN (Y/N>? _

Orbitor (over 15K bytes to run)

This program allows you to simulate landing a rocket-ship at a
specified site from orbit around any one of eight solar system primaries.
It accurately simulates the celestial mechanics involved in landing from
orbit.

The ship is initially eset at a random porition on an elliptical orbit,
either clockwise or counterclockwise. To keep track of the ship's
pdsition accurately enough to allow a smooth landing, it is necessary to
use double precision calculations. The two-dimensional ship's orbit is
stored in rectangular coordinates (X, Y), but all dieplays ere in polar
coordinates (magnitude, angle) to make them easier to interpret.

The program allows you to save and recall the ship's status at any
time on caspette tape. This is especially useful to rave the status
before trying a potentially "hazardous" maneuver.

You may select either a graphic output display (with only the current
status shown numerically), or a tabular display (showing rumerical dsta for
several past time segments). ‘Jhern near to lancding (altitude under 10 im.)
the altitude display changes from km. to meters, and the velocity display
changes from lul./aec. to meters/sec. If the graphic display was selected,
it changes from showing the entire primary and its surrounding space to
show a 10 km. high by 20 km. wide area, centered on the landing site.

* The ship's motion is calculated as a series of seguents. The segment
time may be set to any integer or decimal rumber up to 60 ceconds. if no
entry is made, the program uses 60 seconds. The nunber of regments to be
calculated at one time may be set to any integer. Tf no entry is made,
the program uses one segment. The rocket fuel burn rate may be set to any
integer or decimal number up to 100 kg./sec. If no entry is made, the
progrem uses zero turn rate (free-fall). Thus tkree quick presres of
"ENTER" without entries will give one, 6C recond free-fall segment. If
the burn rate was not zero, a rocket thrust direction muet be selected,
from 0° tp +180°. If no entry is made, the program uses 0° (straight up
vhen landing at the landing site). f at any time during the calculation
of a series of segments, you press any key, the program will stop, and
prompt for your input. The status remains the last status displayed.

The ship has an "on-board computer”, to calculate various things to
help you to pilot the ship correctly. To use it, enter "9I" as a regment
time. (Thie also zives access to the routire to save the skin'e status on
tape). These calculatione are pretty much relf-exnl-natory excest for the
Hohmann transfer: A Hohmarn transfer is a zinimum-fuel-urage maneuver to

o from one circuler orbit to ancther circular orbtit at a different

aititude. it i kelf of an ellipre, tangent to onr circular orbit at each
vnd. Jece sxetch. The delta velocities are the changes in the velocity
reguired.

Celmer S, inrichs

116 5. E. 377th ave.

~ashougal, “Jashington 9P671

T e

e

ikis is a long program to key in.

For 22.00 I'1l record it oz a

cacrette =nd send it to you.

1@
20
e
48
S8
&0
7e
80
98
1606
118
120
1za
140
159
169
178
18@
1598

_—— Delta velocity
to circularize

Initial circular orbit

\
\\ Elliptical Bohmann
\ transfer orbit
~ " Final circular orbit
Delta velocity to
iritiate transfer
Typical Eohmann Transfer
CLS : RANDOM
PRINT"* * ROCKET-SHIP LANDING FROM RANDOM ORBIT * "
7 (C> BY D. D HINRICHS 1979
‘ 2116 S E. Z7TTH AVE.
4 WASHOUGAL . MWN. 98671
DEFINT I-N : DEFDBL P-Y : M=1E4 : PI=32 1415926525897922
Z%="" : PRINT : INPUT"DO YOU WANT INSTRUCTIONS (Y OR N>"; a3
IF Z2%="¥" GOSUE 2310 : GOTO 11@
IF Z%="N" GOTO 118
FRINT "¥0U MUST ANSWER “%“ OR “N-°. TRY AGAIN" : GOTO 78
PRINT PRINT “SELECT THE FRIMARY THAT YOU WISH TO ORBIT. *
FRINT "YOUR FUEL SUPPLY WILL BE ADJUSTED RACCORDINGLY. "
PRINT * 1 MERCLIEY"
FRINT * 2 THE MOON"
PRINT » 3 MARS"
PEINT * 4 10"
PRINT " S EUROPA"
PRINT " 6. GANYMEDE"
FRINT " 7 CALLISTO"
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210

230
240
250

2ve
280
290

310
320
230
340

-360
370
380
390

410
420
430
440
459

470
489
490

S1@
S5z20
530
548
S50

57

S9a
600
618
620

€38

650
660
670
€20
6908

rie
V20
730
740

768
77e

810

330

PRINT " &  TITAN"

PRINT * 9  RECALL PREYIOUS STATUS FROM CASSETTE TSPE"

N=0@ : INPUT "WHICH DO YOU WANT TO TRY" : N . CLS

IF N=9 GOTO Z220

IF N>@ RND N<3 GOTO 268

PRINT "YOUR ENTRY"; N ;i “IS ILLEGAL.  TRY AGRIN" GOTO 118
INPUT "DO ¥YOU WANT GRAPHIC OR TABULRR DISPLAY <G DR T>"; Z%
IF Z$="G" OF Z#="T" GOTOQ Z5@

PRINT "¥OU MUST ANSWER “G” OR “T7
CLS : PRINT "SELECTING RANDOM ORBIT®
RESTORE : FOR J=1 TO N+4-3 : READ H$ : NEXT J

READ H$, GC. SR, SM

AN=RND(@>#2+P1-P1 : RD=SR+189+RND(Q)*2400

XP=RD*COSCANY ©.YP=RD4SINCAN> “ SHIP’S ¥ & ¥ POSITION
VL=5@R(GC/RD> - 7 SHIP’S YELOCITY

TRY AGAIN" : GOTO 2e6@

IF RNDC(BY>>. 5 THEN AN=AN+P1/2 ELSE AN=AN-FI1./2

KY=VL*COSCANY : YY=YL*SINCANY < SHIP'S X & ¥ YELOCITY

AV=RND(@)>*2*PI1-P1 : R=SR/RD 4 ANGLE FOR RANDOM DELTR ¥

DVY=VL*(SER(2#R/(1+R>1-1> 4 DELTA VELOCITY TO SURFACE

K=XY+RND @) +DYW*COSCAYD YY=YYHRND (B0 #«DY*STNCAYY -

IF 2$="G" THEN 1G=1 ELSE GOSUB 27350

GOSUB 2450

IF I1G=8 INPUT "PRESS “ENTER’" ; 2% : CLS : L=8 : GOSUB 2450
< - REENTRY POINT, COMMAND FOR NEXT SET OF SEGMENTS

ST=@ : "INPUT "SEGMENT TIME, SEC. = " ; ST : GOSUE 2050

ST=ABS¢ST) : IF 5T=99 CLS : GOTC 1328 - ON-BOARD COMPUTER
IF ST>68 PRINT "TIME REDUCED TO €@ SEC. " -5T=6@ :GOSUB 2620
‘IF ST=@ THEN ST=6@ ¢ DEFAULT
NS=@ : INPUT "NO, OF SEGMENTS = " ; NS : GOSUB 3850
NS=RBS(NSY : IF NS=@ THEN NS=1 s DEFAULT
RB=8 : INPUT "BURN RATE. KG.+~SEC. = "; RB :@ GOSUB 2858
RE=ABS(RB> : IF RB=0 GOTO S%@ ¢ DEFAULT, FREE-FALL
IF RE>190 PRINT"BIURN RATE REDUCED TO 168" :RB=160:GOSUE 3920
DT=@ : INPUT "THRUST DIRECTION., DEG. = " ; DT - GOSUB z@Se
IF ABS(DT)<=18@ THEN DR=DT*PI-13@ : GOTO S&@
PRINT “ANGLE"; ©T; “IS TOD GREAT. TRY AGAIN" : GOSUB 3020
GOTO 540
FOR K=1 TO NS #  CALCULATE EACH SEG
IF RB=0 THEN XR=KXY :YR=YV :SN=5M GDTD €40 ° FREE-FALL
SN=SM-ST*RB SHIP“S NEW MASS
IF SN<C=M PRINT "OUT OF FUEL" : SN=M : RB=0 : GO5SUB 3020
DY=4%L0GCSM/SNY 4 BURN DELTAR YELOCITY
KR=XVADYACOS(DR) : YR=YW4DY*SINCDR) ¥ & ¥ VEL RFTER E
RE=CRRAXYI /2 . WE=CYRAYY). 2 VEL. TO EST GRAYITY
PR=XP+XGHST/ 2 © PY=YP+YGHST/2 POS. TO EST. GRAYITY
RG=SQR { PR*PH+PYHPY)> s PADIVS FOR GRAYITY
RG=RG-GC*(ST/RGI*(ST/RG) /16 ¢ RADINS CORRECTION
BA=ATNCPY/PX) 4 ANGLE FOR GRAVITY
IF PX<@ THEN GA=GA+PI - IF PO THEN DA=GR-24PI
VG=GC/ (RG*RGI*ST . s GRAYITY DELTA VEL
YX=XR-VGHCOSCORY | YY=YR-YG+SINIRA) ¢ FINAL WELOCITY
PREXP+HCRVAIAST A2 PYSYP+ Y ST A2 FINAL POSITION
| PaPXAPHAPYHPY - R=SOPCPY SHIP“S PADIUS
IF INKEY$<"" GOTO 448 ¢+ EMERGENCY STOP™
IF R-SR<19 GOTO 720 S ALT < 1@ KM 7
IF LD=1 THEN LD=0 : L=0 - MG=8 : CL3 : IF 1G=8 THEN NG=1
GOTO 81@ .
S=f : R=(P/S+S)./2 -+ IF SCIR GOTOD RO 4 EnTIST RADTUS
IF LD=G THEN LD=1 Ll=@ : LG=& : CLS - IF I5=@ THEN LG=1

IF R-SR<=8 GOTOD 568 7 SURFACE IMPRCT?
RD=R :¥P=Px YP=PY :xy=V¢¥ YusWY SM=SN TH=TH+5T.c@
GOSUB 2450 < LTET MEW STRTUS
NEXT K “ MNEXT SEGMENT

848 GOTO 448

NEXT COMMAND

85e

860 7 IMPACT FPOUTINE

370 Q=XPxXFP+YP4YP . RI=SOR(Q> TNITIAL SHIP“S RADIUS
380 P=RI : RI=(Q/R+RI/2 : IF RGRI GOTO S20 * ADJUST RADIUS
290 Q=PXxPX+PY*PY . RF=S0RCQ> “  FINAL SHIP’S RADIUS
ap@ R=RF : RF=(Q/R+R>/2 : IF RIZRF GOTO 200 < ADJUST RADIUS
919 RA=(SR-RF )/ (RI-RF) 7 RATIOD., CA/D
928 FY=SDR(VAEVEHYYRVY) FINAL VELOCITY

920 XI=VE+RA®HY-YKD Y I=WHRAR(YY-YYD 2 ¥ &% IMPRCT WEL
248 GY=(FV+RA*(BY-FVY))>+1808 < IMPACT VELOCITY
958 PRINT

960 IF GYI1 PRINT "sekkkokokkd  YOU CRASHED orkrkok ";  GOTO SE6
970 PRINT "CONGRATULATIONS - - - YOU ARE DOWN SAFELY"

280 PRINT " ON " ; H$ ; “rintv

9290 PRINT "YOUR IMPACT VELOCITY WAS ™ ; GY ; " METERS/SECOND"
1000 DI=ATN(YI/XI>*188-P1  DIRECTION OF IMPRCT
1910 IF ®XI<B THEN DI=DI+120 : IF YI<@ THEN DI=DI-268

1820 PRINT "YOUR DIRECTION OF IMPACT WAS " : DI ; “ DEGREES"
1030 AF=ATH(PY/PX) 4 FINAL POSITION ANGLE
1040 IF PX<{@ THEN AF=AF+FI IF PY<® THEN AF=AF-2%PI

1858 AI=ATN(YP/XP) - ¢+ INITIAL POSIT. . ANGLE
1860 IF xP<@ THEN RI=RI+FI IF YP<{B® THEN RI=AI-2%PIl

1078 DM=SR*(AF+RA*(AI-AF) )*1000 7 MISS DISTANCE

108860 PRINT "YOU MISSED THE LANDING SITE BY " ; DM ; * METERS"
1098 FR=SN+RA*(SM-SH)>-M “  FUEL REMAINING

11@@ PRINT "¥OU HAYE " ; FR ; * KILOGRAMS OF FUEL LEFT"

1118 CT=TM+(ST-RA*ST )60 7 CuUM. TIME TO IMPARCT
1129

1120
1140
1150
116@
1173
118@
11906
1200
1240
1226
1230
1240
1250
1268
1278
1280
1298
1268
1319
1320
1326
1248
1zZ5@
1268
1276
1230
1390
1486
1416
1420
1428
1448
1458

PRINT "IT TOOK YOU " ; CT ; " MINUTES TO GET DOWN"
Z%="" . PRINT :
IF 1G=0 GOSUB 2368 : PRINT@ 568. ;
INPUT "DO YOU WANT TO TRY ANOTHER LANDING (¥ OR NO" ; Z#
IF 2%= "¥" RUN
PRINT : PRINT "UNTIL NEXT TIME, THEN"
END

4 CONSTANTS FOR YARIOUS PRIMARYS
DATA @, "MERCURY". 21522, 2440. 409000
DATA “THE MOON", 4981, 1739, 25600
DATA "MARS". 47@43, 3393, €0000
DATA .*10", 5790, 18208, 25088
DATA "EUROPA", 32190, 1525, 20000
DATA "GANYMEDE". 9748, 2635, I0eed
DATA "CALLISTO". &424, 2458, 25800
DATA “TITAN", 917@, 2994, 20608

#,

.4 - = - HALL SUBROUTINES AFTER THIS - - -

- THE "ON-BORRD COMPUTER" ROUTINE. TO ASSIST PILOTING
PRINT : FRINT “WHAT 0O YOU WANT TO CALCULATE?"

PRINT " (FOR LANDING ON " ; H$ ; ">"

FRINT " 1. YELOCITY TO MRINTAIN A CIRCULAR ORBIT"
FRINT " 2 HOHMANN TRANSFER TO A DIFFERENT ALTITUDE"
FRINT " 2 OREITSL PERIOD"

FRINT " 4 DELTA YELOCITY TO CHANGE STRATUS®

PRINT " S FIUEL USAGE FOR GIVEN DELTA VELOCITY"

FRINT " & SAYE SHIP’S CURRENT STATUS ON CASSETTE TAPE™
PRINT " 7. END CALCULATIONS AND RETURN TO PILOTING®

N=@ : INPUT “ENTER NO. OF DESIRED ROUTIME" : N : CLS

IF M=7 THEN L=@ : LG=@ : N3=0 : GOSUB 245@ : GOTO 444

IF N>® AND H<? GOTO 1468

FRINT "YOUR ENTRY", r:"15 ILLEGAL. TRY RAGAIN" GOTO 1220

TRPS-80 USERS GROUP - NEMSLETTER -
SEPTEMBER 1979, VOLUME 2, NUMBER 9 - PAGE 83



l+bd UN N GOSUE 1496, 1526, 1220, 1940, 2163, 158

1479 CLS : GOTO 1320

1480 4

1498 CLS:PRINT"= * * CIFCULAR ORBIT VELOCITY * + !
1500 AL=0 : PRINT - INPUT "ENTER ALTITUDE IN KILOMETERS" : FHAL
1519 IF ALCO PRINT"ALTITUDE < @ IS ILLEGAL. TRY AGAIN":GOTOLS08
1520 CV=SOR(GC/(AL+SR>>

15230 PRINT :PRINT "CIRCULAR ORBIT VELOCITY = "; C¥ ; "KM SSEC "
1548 GOSUB 2300

1550 IF Zs="A" GOTO 1499

1560 IF Z$="R" RETURN

1578 ‘

1580 CLS : PRINT "% * HOHMANN TPHNSFER CALCULATION * *"
1590 Al=0 : AF=0 : PRINT

1690 INPUT"ENTER INITIAL . FINAL FL‘I‘ITUDES IN KILOMETERS"; AL. AF
1618 IF AI>=8 AND AF>=0 GOTO 1628

1620 PRINT "RLTITUDE < © IS ILLEGAL. TRY AGRIN" : GOTOD 159@
1630 R=(AF+SRY/(RI+SR> -  RATIO OF INITIAL. FINAL RADII
1648 CY=SERC{GC/(RI+SR>> # INITIAL CIRC. ORBIT VYELOCITY
1650 DI=CV*(SQR(2+R/(1+R>>-1> “ DELTA ¥ TO INITIATE TRANSFER
1660 CO=CV*(SOR(1/R)-SOR(2/(R*(1+R>>>) ~ TO CIRCULARIZE ORBIT
1670 FV=SER(GC/(AF+SR)> 7 FINAL CIRCULAR ORBIT VELOCITY
1680 A=C(RI+AF)/2+SR “  AVERAGE RADIUS

1690 HT=PI*SQR(A*A*A/GC)/ 60 HOHMANN TRANSFER TIME

1708 PRINT _

1710 PRINT "INITIAL CIRCULAR ORBIT VELOCITY = *; CV; "KM /SEC. "
41720 PRINT "DELTAR VEL. TO INITIATE TRANSFER = "; DI, "KM AZSEC "
4738 PRINT"INITIAL TRANSFER ORBIT VELOCITY = “; Cv+DI; "KM. /SEC. "
1748 PRINT "HOHMANN TRANSFER TIME = *; HT ; “MINUTES"

1750 PRINT “"FINAL TRANSFER ORBIT VELOCITY = ";Fv-CO; "KM /SEC. "
1760 PRINT "DELTR VEL. TO CIRCULARIZE ORBIT = “; CO; "KM /SEC. "
1778 PRINT “FINAL CIRCULAR ORBIT VELOCITY = *; F¥ ; “KM. /SEC. "
1780 PRINT "TOTAL DELTA ¥V FOR ORBIT CHANGE = "; DI+CO; "KM. /SEC.
1798 GOSUB 2300

1808 IF Z$="R" GOTO 1580

1810 IF Z$="R" RETURN

i82¢ -

1830 CLS:PRINT"* * * ORBIT PERIOD CALCULATION =* = %"
1840 AX=0 : AI=0 : PRINT

1858 INPUT "ENTER MAXIMUM , MINIMUM RLTITUDES IN KM. " ; AX. Al
1860 IF RAX<@ OR AI<O PRINT"ALTITUDE < &  TRY RGAIN" :GOTO 1£48
1878 A=(AX+AI)/2+SR - Y AYERAGE RADIUS
1880 OP=2#P1xSQR(A*A*R/GC) /60 7 ORBITAL PERIOD
1898 PRINT : PRINT "PERIOD FOR ONE ORBIT = " ; OP ; “MINUTES"
1960 GOSUB 2308

191¢ IF Z$="A" GOTO 1830

1920 IF Z$="R" RETURN

1928 ‘ .

1940 CLS:PRINT"* * DELTA VELOCITY T2 CHANGE STATUS * -
1950 AD=8 : AVY=0 : DD=8 : DV=0 : PRINT

1968 INPUT “ENTER INITIRL DIRECTION, DEGREES" ; AD

1978 IF ABS(AD)>180 PRINT"ANGLE 15 > 139 TRY AGAIN" - GITO 13%a
1980 INPUT "ENTER INITIAL VELOCITY, kM SSEC. " 5 AY

1990 IF AVSO OR AYD>Z PRINT AY: "IS ILLEGAL. TRY ARCRIN" GOTO 1938
2000 INPUT “"ENTER DESIRED DIRECTION., DEGREES® ; 0D

2010 IF ABS(DD»180 FPRINT"ANGLE IS » 186 TRY AGAIN" . GOTO 260009
2020 INPUT “ENTER DESIRED WELOCITY, KM /3SEC “ ; 0%

2038 IF DVY<B OR DV>9 PRINT DV: IS ILLEGAL. TRY AGAIN" GOTO z@eze
2040 AD=RD*PI1./130 : [DD=CD+FI- 128 ANGLES TN RADIANS
2050 DX=DV*COS<DD>-AY+CASIRI) © DELTR ¥ YELOCITY
2060 DY=DV*SINCDD»-RAY*SINCAHD )  DELTA ¥ YELOCITY
2078 DV=SER(DX+DX+DY#*DY)> - * DELTA YELOCITY
2088 DD=RATN(DY/DX)*136,/F1 DIRECTION, DEGREES
2090 1F DX<® THEN DD=DD+180 : IF DY<@ THEN DD=D0L-Z6

2108
2148
2128

2148
2158
2168
2478
2158
2190
2209
2210
2220
2230
2248

2260
2270

2308
2310
2320
2330
2340
235e
2360
237e
2388
23908
2400
2410
2420
2430
2449
2450
2460

2470
2480
2490

2518

2538
2548
2558
2568
2578

2558
2600
2610
2628
2628
2640
2650
2€58
2678
2688
2620
2700
2710
2720
2738

PRINT _PRINT"DIRECTION OF DELTA YELOCITY = ";DD: "DEGREES"
FFINT "REQUIRED DELTA VELOCITY = " : D¥ i "KM /SEC. "
GOSUB 2290

IF Z%="A" GOTO 41940

IF Z$="R" RETURN

CLS PRINT"FUEL USAGE REQUIRED FOR A GIVEN DELTA WELOCITY"
PRINT "(ASSUMING A 4 KM. /SEC. ROCKET EXHAUST “ELOCITY»"
D¥=8 . H=8 : PRINT

INPUT “DESIRED DELTA VELOCITY., KM. “SEC. “ ; D¥

IF DY<@ OR DV>9 PRINT DV; IS ILLEGAL. TRY RGARIN" GOTO 2186
INPUT “SHIP“S TOTAL MASS. KG. <(DEFAULT. PRESENT MARSSH™: H
IF H<® OR HJAES PRINT H; "IS ILLEGAL. TRY AGAIN" GOTOD 2216@
IF H=@ THEN H=SM

F=H-H/EXP(DV/4)

PRINT : PRINT "REQUIRED FUEL USAGE = " ; F ; "KILOGRAMS"
GOSUB 2306

IF Z$="RA" GOTO 2168

IF Z$="R" RETURN

“ ‘A” AND ‘R’ PRINT ROUTINES
PRINT : Z$=""
INPUT "ENTER ‘A’ FOR ANOTHER, “R‘ TO RETURN TO MENU" ; 2%
IF Z$="A" OR Z2$="R" RETURN

PRINT "YOU MUST RANSHER ‘A° OR “R”.  TRY AGRIN" :GOTO 2300

“  STRTUS DISPLAY HERDING
PRINT® ©," TIME, = --—— POSITION-==== = =—==== "o
PRINT "VELOCITY----- REMRINING"
IF LD=1 GOTO 2426 7 NERR LANDING?
PRINT@® 64." MIN KM. ALT. DEGREES KM. /SEC. " ;

PRINT * DEGREES FUEL., KG * ; : RETURN .
PRINT® 64, " MIN. METER A. DEGREES METER/S. *
PRINT " DEGREES FUEL. KG. " ; : RETURN

,

¢ CALCULATE STATUS DISPLAY
AL=RD-SR  ALTITUDE FROM SURFACE
DP=ATN(YP/XP)*180./P1 * DIRECTION FROM PRIMARY. DEG
IF XP<® THEN DP=DP+189 : IF YP{8@ THEN DP=DP-360

BV=SQR(XVRXV+YYaYY) Cv=BYy - SHIP’S NEW VELOCITY

DV=ATN(YV/XV)>*1808/P1  SHIF-S VEL. DIRECTION, DEG
IF XV<® THEN DV=DV¥+18@ : IF Y¥<{@ THEN D¥=DV-3€0
FU=5M-M 7 SHIP’S REMAINING FUEL

IF L<>@ OR IG=@ GOTO 256é@ ~ NO GRHPHICS BACKGROUND?

IF LD=0 AND NG=0 GOSUB 27989 ORBIT GRAPHICS?
IF LD=1 AND LG=0 GOSUE 2968 “  LANDING GRAPHICS?
IF LD=1 THEN AL=AL*1000 : CY=CY+198@ -~ CONVERT TO METERS
IF L=0 GOSUB 2368 : PRINT “  PRINT HERDING?

7 PRINT CURRENT STATUS
IF I1G=1 PRINT@ 128, ;
PRINT USING "#### #88%" ; CSNGCTM) ;
PRINT USING "##s#sss #88" ; AL. DP. CV, DV. FU
IF 1G=0 AND JG=1 GOSUB 2658 : RETURN 7 NO GRAPHICS?
IF LD=1 THEN L=1 : GOTO 2720 7 NERR LANDING?

7 NRBITING GRAPHICS. SHIP
JG=1 : IX=R4-YP/SR+*14
IF IX<@ OR Ix>127 RETURN
IY=38-%P/SR#+6
IF Iv<9 OR IY¥>47 RETURN
SETCIX, 1Y) SETCIX+1, IY> : RETURN

LANDING GRAPHICS, SHIP
I¥=64-YP+E 4
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2740
2750
2768
2778
2780
2790

2818
2815
28208
2830

3070

3090
2100
3110
3120
3130
3140
2150
3160
3170
3180
3190
3200
3210

3230
3240

3260
3278
3280
3290
2300
3310
3320
3330
3340
3350

IF IX<® OR IxX>127 RETURN
IY=44-(XP-SR)*3. 2

IF IY<9 OR IY>44 RETURN
SETCIX, IY> : RETURN

ORBIT GRAPHICS., BRCKGROUND
CLS
PRINT@ 538, CHR$(17S); CHR$(156): CHRE(1IAM;
PRINTSTRINGS$(7: CHR$(131)); CHR$<140); CHRE(120): CHR$ (1440
PRINT@E@1. CHR$(130); CHR$( L2305 "
PRINT@EES, CHR$(175); CHRE(144); "

PRINT® 739, CHR$(131>; CHR$(141)>; CHR$(154);
PRINTSTRINGS$(7, CHR$<176)); CHR$(148); CHR$(135); CHR$/129
FOR I=@ TO 35

PRINT@ 352+(I#64>, CHR$(191);

NEXT 1
PRINT@ 982, "+180 DEG. " ; CHR#$<191) ; " -188 DEG. ":

PRINT@ 576, "+9@ DEG. " ; : PRINTe 632, "-%@ DEG "

GOSUB 3120
FOR I=0 TO 127 : SET(I, 20> : NEXT I

PRINT@ €64, H$ ;
PRINT@ 96@. "RADIUS =" ; SR ; "KM. ™
NG=1 : RETURN

s

LANDING GRAPHICS, BACKGROUND
-CLS ’

PRINT@ 896, ; : FOR J=1 TO &4 : PRINT CHR$(176) ; : NEXT J
PRINT@978S, "LANDING SITE ":; CHR$<19@>; CHR$(189>; " ON "; HS$:;
LG=1 : RETURN

7 DELAY LOOP
FOR J=1 TO 1008 : NEXT J

 LINE CHECK ROUTINE
L=L+1 : IF L>1Z AND 1G=0 GOSUB 22€@ : PRINT® 568,

IF 1G=0 RETURN

4 CLEAR INPUT LINE AND REPLACE LEGEND
PRINT@ 192, STRING$(36, CHR${128)>
IF LD=1 GOTO 2130
PRINT@ 288, CHR$¢191)> ; " DEG. (LANDING SITE>" :
PRINT@ 192, ; : RETURN

”

SAVE CURRENT STATUS ON THPE
CLS : O%="ORBIT"
INPUT "POSITION TAPE. PRESS “RECOPD” THEN “ENTER’": 2%
CLS : PRINT "SAYING SHIP’S CURRENT STATUS™
PRINT#-1, 08, H$, GC. RD, SR, SM, TM, XP. 'YP, ¥¥, Y%, 8%, IG, LD
RETURN

4 GET PREYIOUS STATUS FROM TAPE
0‘.!‘0‘
INPUT "POSITION TAPE. PRESS -“FLAY " TYEN “ENTER ": Z%
CLS : PRINT "RESTORING SHIP“S PREVIOUS STRTUSY
INPUTH#-1, 0%, H$, GC. RD. SR, =M, TH. <F. YP. XV, ¥4, BY, TG, LD
IF O$="ORBIT“THEN L=9 LG=0 JG3=1 MG=9 :GOSUE 2456 :GOTO 444
PRINT : PRINT "secksciok  WRONG FILE  sokopskor!
PRINT "TRY RGAIN" : PRINT : GOTO 2240

“  INSTRUCTIONS
CLS
PRINT "YOU ARE THE PILOT OF A ROCKET SHIP IN A PANDOM " .
PRINT "ELLIPTICAL ORBIT"
PRINT "AROUND ONE OF EIGHT NEARLY AIRLESS PRIMARIES. " .

i CHREOLTAN: CHPE I LARY
" CHR$C1862: CHREIAZED

ITEO FPRINT "YOU MUST CONTROL™
3270 PRINT “THE TIMING,

DIURATION,

2280 PRINT "OF THE ROCKET"

3393 PRINT "BURNS S0 AS TO LAND GENTLY ¢ < 1 METER/ZEC. » AT

T48@ PRINT "THE TARGET SITE"

2428 PRINT "MAY RUN ANY"
3430 PRINT "NUMBER OF FREE-FALL OR ROCKET BURN SEGMENTS ™
2440 PRINT "AUTOMRTICALLY. "
3450 PRINT “OPERATION OF THE ROCKET SHIP IS AS FOLLOWS:."

3460 PRINT " 4. CHOOSE PRIMARY FOR LANDING. (A RANDOM "
3470 PRINT "ORBIT IS SELECTED>"
2488 PRINT " 2  ENTER SECONDS FOR ERCH SEGMENT.  ¢MAXIMUM " ;
2498 PRINT "& DEFAULT = &@)"
2588 PRINT " (ENTER

2510 PRINT "COMPUTER->"

‘Q9/

INTENSITY, SMD DIRECTION "

41@ PRINT "¢AT © DEG. > WITHOUT RUNNING QUT OF FUEL. wou "o

FOR HELP FROM THE “ON-BOARD " ;

3520 PRINT " 3. ENTER NUMBER OF SEGMENTS. (DEFAULT = 1>"

3530 PRINT " 4. ENTER BURN RATE,

32540 PRINT " DEFAULT = @>"
3558 PRINT " S5 IF BURN WAS MADE. ENTER THRUST DIRECTION. "
2560 PRINT “(TO + OR -18@>"
3570 PRINT * 6. EVYALUATE DISPLAY. THEN RETURN TO STEP 2. "

3580 PRINT " 7. AFTER SURFACE IMPACT, LANDING STATUS IS " ;
3598 PRINT " INTERPOLARTED. "

3500 INPUT "TO CONTINUE, PRESS

2616 CLS : RETURN

KG. /SEC. (MAXIMUM = 188. “;

“ENTER”" ; 2%

4« %  ROCKET-SHIP LANDING FROM RANDOM ORBIT  *  *

0O YOU WANT INSTRUCTIONS (Y OR NX? N

SELECT THE PRIMARY THAT YOU WISH TO ORBIT.
YOUR FUEL SUPPLY WILL BE ADJUSTED RCCORPDINGLY.

1. MERCURY
THE MOON
MARS

10
EUROPA
GAN'YMEDE
CALLISTOD
TITAN

DONRAEWN

TIME.,  ————- FOSITION-———
MIN KM. ALT. DEGREES
B, GoR 1764, 200 16. 352
ZEGMENT TIME, SEC. = ? 25
MO, OF ZEGMENTS = ©
BURN FATE., KG. /7SEC. ? a5
THRUST DIRECTION. DEG. = 7 %
a 417 1794 Sz29 15. 83@
o 332 1787. 408 15 299
1299 1742 ~ie 14 741
1. 48 1721 248 14 242
2. 883 1732 169 12 £71
2 See 1746 a7a 13 120

SEGMENT TIME, SEC

-

RECALL PREVIOUS STATUS FROM CASSETTE TRPE
WHICH DO YOU WANT TO TRY? 2.

—-—==VELDCITY-=--~ REMAINING

KM. /SEC. DEGREES FUEL. KG.
1. 245 -7S 255 415000 oo
1. 2€9 -71. 212 14375 990
1. 7597 -67 Z8Z 13758 800
1 7% -£F 364 12125 009
1 37z -32. 526 12T02 000
1421 =35, 815 1875, oee
1.476 -52. 252 14256. 600
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10600
1010
1020
1030
1048
1850

1879
1080
1290
1100
1110
1120
1170
1140
1150
1160
1170
1180
1190

1218
1220
1230
1248

1260

1290

1310
1320
1330
1340
1350
1360
1370

=== GENERALIZED "MENU" PROGRAM FOR TRS-2@ DIZK BRSIC ==
STEVE MACGREGOR, 2701 W WETHERSFIELLD. FHCENL:. =

--= INSTRUCTIONS ---

PLACE A COPY OF THIS PROGRAM ON EACH DISK CONTRINING
BASIC-LANGUAGE PROGRAMS. AND INSERT DATA STATEMENTS IN
LINES 6000-6230 CONTARINING THE FILEMAME SNC A SHORT
DESCRIPTION OF EACH PROGRAM.  ¢SEE LINES Soo@- FOR THE
FORMAT OF THE DATA STATEMENTS. >

KEEP THE LIST OF PROGRAMS CURRENT BY RDDING A DATA LINE
FOR ERCH NEW PROGRAM ADDED TO THE DISK, AND DELETING THE
LINE FOR EACH PROGRAM DELETED.

‘ WHENEVER THE BRSIC COMES ON-LINE, TYPE //RUN "MENU"// TO
4 LOARD AND EXECUTE THE MENU PROGRAM. WHICH WILL DISPLARY A
4 LIST OF THE PROGRAMS ON THE DISK. THEN DO ONE OF THE

* FOLLOWING:

“ TO LORD AND EXECUTE A PARTICULAR PROGRAM FROM THE MENLU.

“ TYPE THE NUMBER OPPOSITE THE DESCRIPTION, AND PRESS THE
¢ //ENTER// KEY. .

TO EXIT TO BASIC. PRESS THE //BREAK// KEY.
TO EXIT TO TRSDOS. TYPE A ZERO <@), AND PRESS //ENTER//.

IF THE DESIRED PROGRAM IS NOT ON THIS DISK, REMOVE THE
DISK AND INSERT THE CORRECT ONE. THEN PRESS //ENTER//
TO LORD THE “MENU" PROGRAM FROM THE NEW DISK

WHEN A PROGRAM HAS COMPLETED, IT IS5 MOST CONVENIENT TO
HAYE IT TERMINATE BY EXITING TO THE MENU INSTERD OF TO
BASIC, BY EXECUTING THE STATEMENT //RUN "MENU"// RS THE
LAST LINE OF THE PROGRAM, INSTEAD OF //END//.

CLERAR 50: DIM P$<(24)

CLS: FOR I=24 TO 83 STEP A4 PRINT@IL,; :
READ T: PRINT CHR$(128+T); : MNEXT J. 1
DATA 29,24,21,55,51,1.29,16,21, 21,8, 21
DATA 5.8,5,132.12,4.5.2, 5.9, 12,1

P=9: L=128

READ P$: IF P$="" THEN 4000

P=P+1: IF P=12 THEN L=16@
P$(P>=P$: READ P$
PRINT@L, USING "##> “;P, :
PRINT@S36, CHR$(31),
LINEINPUT "SELECTION"; P$: IF P$="" THEN FUN "MENU"
K=VAL(P$)>: IF K=8 THEN CMD "S"

IF K<8 OR K>P THEN 4080

RUN P$(K>

¢ -- DATA CONSISTS OF PROGRAM FILENAME AND DESCRIFTION

4 THE MRXIMUM HUMBER OF PROGRAMS 15 24 IF TWEL'E OR
’ FEWER PROGRAMS ARE LISTED, THE DESCRIFTION MAY BE

’ UP TO 608 CHARACTERS LONG IF THIRTEEN OR MOFE. THE

FOR J=8 T0O 11

PRINT P%$;: L=L+64: GOTO 2010

DESCRIPTION MAY BE UP TO 26 CHARACTERS
-- FORMAT OF DATA LINE:
6000 DATA FILENAMEBARS. "DESCRIPTION®
DATA "": REM -- MUST BE LAST DATA LINE

TRS—80 USERS'!

NAME
ADDRESS
CITY/STATE

® Recreational Computing S10/yr.. published bimonthly Canada $17

T

® Recreational Computing $10/yr., published bimonthly. Canada $17 First Class.

Watch for our exclusive series by ‘“Doc Plumber”

The Outside Connection.
Hooking your TRS—80
to the outside world. ..

| the magazine of fun and education
for people of all ages . . ..
the different personal computing periodical!

Recreational Computing takes you into the future of home, school and personal computing. Original
articles, games, fiction and software. Programming languages that anyone can use. Stretches your
mind while you have fun with your computer. Recreational Computing brings you:
Games and Challenges - Simulations « Puzzles - Teasers « Programs for You to Write - Worlds
of IF for People 1o Explore. :
New Applications — How personal computers affect society, from teaching the handicapped to
streamlining home business.
Free Software — Lots of It! Classic Games Rewritten for the APPLE. PET, SOL, TRS- 80 and
Others * Programs that Feature Animation and the Creative Use of Graphics.
Languages — Tiny BASIC and Tiny PILOT Started Here »What Next? Perhaps a Language
Called GANDALF + You Can Help Create It

And More — Music « Art * Robotics
Reviews «Opinions * Controversy.

SUBSCRIPTION ORDER

O Bill me (US. only)

Signature

O Check enclosed. (Payment must be in US$
drawn on a US bank.)

This offer good until 6{30/80 in
U.S. & Canada only.

Send a facsimile of this form to:
People’s Computer Company

We are a non-profit educational corporation. 1263 El Camino Real, Box E, Menlo Park, California 94025
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> 16 GROUP

Hello, My name is Robin Lloyd and I am 15 years old, and going into the
tenth grade. I am the editors daugter. I would like to start a little some-
thing for the young people who have fathers who are in the computer field and
subscribe to the newsletter. I was thinking about starting a pen pal system.
All you have to do is send me your name, age, address, hobbies and interests
on a postcard or in a letter and I will have them printed up in the newsletter
and if you find some one listed who has the same interests that you do then all
you have to do is to write them and maybe you will meet some new friends.

I would really like your cooperation on this project and I feel that it will
help all of us to learn a little bit more about our parents' work and maybe it
will help us to get interested in the same sort of job., If you have any
questions about this project then feel free to write me and I will answer your
questions as well as I can.

Send your information to:

Miss Robin Lloyd

7554 Southgate Rd.
Fayetteville, NC 28304

Thanks,
WKobui

ROBIN HOPE LIOYD Robin
AGE 15
7554 SOUTHGATE RD.
FAYETTEVILIE, NC 28304
HOBBIES INTEREST
ROLLERSKATING COMPUTERS
WATCHING TELEVISION LISTENING TO MUSIC FROM THE 1950's
MUSIC ARTS AND CRAFTS
GOING TO THE MOVIES READING EDGAR ALLEN POE STORIES
SINGING
DISCO DANCING

THE BITPICKER'S TOOLBOX
By Steve MacGregor, 3701 W Wethersfield, Phoenlx, Arizona 85029

This machline-language routine will convert a binary number from
gPPF to 1111 in the A reglster into an ASCII hex digit:

ADD A,9¢H
DAA
ADO  A,48H
DAA

This routine was 1ifted from the resident monitor of the Poly-88
computer, and its operation 1s not at all obvious.

NOTES -

N> IN THE OFERAND INDICATES ONE BYTE OF IMMEDIATE DATA
OR RELATIYE-JUMP OFFSET

PORT NUMBER,

¢NN> IN THE OPERAND INDICATES TWO BYTES OF IMMEDIATE DATA
OR AESOLUTE RODDFESS

* BEFORE THE OP-CODE INDICATES THAT THE INSTRUCTION CAN
BE PRECEEDED BY HEX ‘DD’ OR “FD’ TO INDICATE THAT THE IX
OR IY REGISTER. RESPECTIVELY, 1S TO BE ADDRESSED INSTERD
OF THE HL REGISTER.

% BEFORE THE OP-CODE INDICATES THAT THE FIRST BYTE OF THE
INSTRUCTION CAN BE PRECEEDED BY HEX ‘DD OR “FD’ (TO
INDICATE INDEXING BY THE IX OR 1Y REGISTER., RESPECTIVELY.
INSTERD OF THE HL REGISTER). AND FOLLOWED BY ONE BYTE OF
OFFSET <IN TWO’S-COMPLEMENT FORM).

oP

IRITTIRS

FRIZSEI

2

D
«L[

NZ, N>
HL, <NHZ
CONNG S, HL

B>

RLC
RLC
RLC

&8

RLC
#RLC
RLC

LLr 3EBIIBIZ pEpmmpaR 33333333

TIMmMooOm

DArrETmMoOOm DA
& =
~

ArxmMoo®

o

::sr-:;monm -
-

[~ Nal..]

(EDY
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NRRRE

B8 WRYEEEYE YRHBIUKRE RRSBRBR

P r-=) TR gD
(== (CB) ‘EDY
= #0 odL- #BIT 2 (HLD m 1
*INC  HL SLA E a0 L A BIT 2. 0 Al
ING H SLA H
DEC H SLA L 5 Lo E:-B gIT 2B IN E iy
L H. N> #SLA (HL) =9 b EC 2IT L ouT  (Cr.E
DAA SLA A SA L0 ED BIT 2D AT HL, OE
e 0 EE SIT LD  DE.' NN>»
ROZND PR B SC 0 EH BIT H
«ADD  HL. HL SRA C S0 b EL BIT 3L
D ML C{NN:s SRR D SE #D E.(HL) #BIT 3, (HL M 2
+DEC HL SRA E SF Lb EAR BIT 3:A Lb AR
INC L . SFA H
DEC L SRA L ) LD H.EB BIT 4.B IN  H. (T
LD LN #SRA  (HL) 61 D HC BIT 4,C oUT (CX.H
CPL SRR A 62 LD H.D BIT 40D SBC HL, HL
63 LD H.E BIT 4,E
JR NG, N> 64 LD H.H BIT 4.H
LD  SP, {NN> 63 LD HL BIT 4.L
LD <{NND).R 66 D H HL #BIT 4, (HL
INC SP &7 LD H.A BIT 4.A RRD
*INC  (HL) -
«DEC  (HL) ‘ ’ 68 b LB BIT S.B IN L. (D
D  (HL), N> 69 Lo L.C BIT S.C T L
SCF €A b LD BIT S.D ADT  HL, HL
6B LD L.E BIT S.E
JR GO SRL B 6C L0 L.H BIT S:H
*RDD  HL, 5P SRL C 6D 0 LL BIT S.L
LD RSP SRL D 6E MWD L (R #BIT 5, (HL)
DEC SP SRL E &F Lb L.A BIT 5.R RLD
INC A SRL H
DEC A SRL L 70 #D (HL),B RIT & B
b RN #SRL  FHLY ke $LD  (HL).C BIT &.C
CCF SRL A 72 #.D  CHL).D BIT &.D SBC HL, SP
73 D CHLAE BIT 6.E LD  (<NN3), SP
LD B.E BIT @.8 IN B (D ) #LD (HL)H 3IT &.H
b BC BIT @.C T e 75 #D  CHL.L BIT &.L
b BD BIT @a.D SBC  HL.BC 7 HALT BBIT £, THL)
LD B.E BRIT @.E LD (<ML BC hrs D  ‘HLL.A BIT A.A
LD B.H BIT @.H NEG
Lb B.L BIT @.L RETN " LD AE BIT 7.B N A
M0 B (HL #BIT 9, (HL) m 92 7 b Aac egIT 7.C ouT (CYA
Lb B.A gIT B,A b LA f b AD BIT 7.D ADC  HL. 5P
R D RE gIT 7.E LD SR LHNGY
b CB eIT 1.B IN D w L a,H BIT 7.H
L0 cC.C BIT 1LC° Ut (Cof By L AL BIT 7.L
p D BIT 1.0 ADC  HL. B TE #.0 A HL SRIT  TLOHLD
b CE BIT 1,E LD BC. NN o b AR BIT 7.A
b CH BIT LH
b C.L BIT 1.L PETI 20 ARDD A, B RES o.B
#D G (HL #BIT 1, (HL B ADD A C PES @.C
b C.A BIT 1.8 Lo KA 2 b AD FES Do
ez AOD RE S AE
Lb D.B BIT 2B IN D 4 A0 AH RES @M
U D.C BIT 2.0 outT ir D 395 AL AL €S AL
b D.D BIT 2.7 B 4, 0E 26 HADD R, CRLY S A
L E BIT 2.E LD NN L DE av D A.A REZ 2.A
b nH BIT 2,H
o DL e 21T 2.0
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GRALBSRE KRSBBIEE S

TRATIBEE ARBRABIBE IRZETAIIRZ KRS8 BL8R

338

s37 sBesesss sEppyaay 83222323 shuunswy oluussss adzzszsss

A B
A C
A0
A E
A:H
ﬂJL
A, (HL)

:Dsl":l:mcnm
A

DArTMOO®
~

3£r'::ﬂl'='nw
)

Isl":l‘ﬂoﬂm
~

D ~rxmMmodOm
E

o Ow

CB)

FES
RES
RES
RES

RES
#RES

&3

3% RRRRRARR RARAGAAR RARAAR

RARRAR

RES
FES
RES

1.8
LC

1L.E
1.H
1FL
1, (HL)
LA

2B
2C
2,0
2E
2H
2L
2, (HL)
2R

3JB
3.C
30
LE
3‘"
L
2 (HL)
3R

4.B
4,C
4,D
4,E

4L
4, (HL)
4R

S.B
5.C
5.0
5.E
S H
5L
S, (HL)
5. A

6B
6C
6D
6PE
SJH
6/ L
6, THL)
6:A

7.B
7.C
oD

“ED)

LDI
CPI
INI

LDD

IND
ouTD

LDIR
CPIR
INIR
OTIR

LDDF
CPOR

INDR

SRSZER828 GR888238 SRR KRBBH

2

FRB388233

neeRs

mmmm
U

E3
£9

EA-

=

EC
ED

]
|
-

o
o
A xITm

£

19RR RBTBIIZA 3393
REREZARE ©gghEh N CTBEGERR 7
H @%@ %%
aanung AARRARER ABRRKHRR HARNEKAR MBRARNAA HBARKRRY BER

*93 35338933 3333

R

1, (HL)

2B
2,C
2D
2,E
2,H
2L
2, (HL)
2.R

3B
3cC
3-’0
3.E
3H

3, (HL)
3.A

4,B
4C
4JD
4,E
4.H
4L
4, (HLY
4. R

thn ChocnQhcn
rIrmoom
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op (-=) ‘CEY ED)y
EE KOR N> #SET S, (HL)
EF RST 48 SET 9:H

Fo RET P SET 6B

Fi POF FAF SET &C

F2 PP NN SET 6D

F3 o1 SET 6&.E

F4 CALL P. NN SET &.H
FS PUISH AF SET 6L
Fé RN #SET 6. (HLY
F? RST 48 SET &R

F8 RET M | SET 7.B

F3 D SPHL SET 7.C

FA JP M NN SET 7.D
FB DI SET T.E

FC CALL M, (NND> SET 7.H

FD == [NDEX IY == SET 7.L

FE P N #SET 7. (HL)
FF RST 56 SET 7.A

OT SO BASIC.

TIPS Fgﬁ TRICKS WITH E [l
BY CH GUNDLACH, 618 HAL GREE ﬂ BOULEVARD, HUNTINGTON Wva

BREAK KEY OFF

This command turns off the IBREAKI key:

POKE 16396, 23
You can issue it as a direct command and any program that you then RUN will be unstoppable, except
with the rear reset. You can also use it inside programs to transform the operation of the IBREAKI key
to some other function. Example:

10 POKE 16396,23 : XX$=INKEY$ : IF XX$="" THEN 10 ELSE AX=ASC(XX$) :
IF AX=2 THEN POKE 16396,25 : RETURN ELSE PRINT AX;: GOTO 10
This subroutine is handy for program development. When you GOSUB 1@, the subprogram prints the
ASCII code of any key hit on the keyboard. Hitting the IBREAKI key, howeveg executes a RETURN,
and also restores the operation of the IBREAKI key itseif to normal.

The subroutine works because when the IBREAKI key is turned off, its ASCI| code becomes 2. It is
usually 1.

You can use the same technique for other features. If you replace the underlined part of the subprogram
above with:
IF AX=2THEN RUN ELSE PRINT AX;: GOTO 10

the IBREAKI key automatically restarts the resident program. Expand this feature into your longer

programs and you can effectively make your programs have positive, complete control over the keyboard.

Expanding a little on the above, replace the underlined part of the subroutine with:

IFAX=96THEN RUN ELSE IF AX=2 THEN POKE 16396,25:RETURN
ELSE PRINT AX;: GOTO 10

Pressing the shift-@ key TWICE restarts your whole resident program, and pressing IBREAKI re-
turns you from the subroutine. The “automatic secret restart code” — the two shift-@'s — is

part of your TRS' normal logic. The first shift-@ stops the program, awaiting the touch of any
key. Unless the “restart” key is another shift-®, the routine simply reads and prints the character.
Expanding this logic to all input logic in your program lets you offer flexibility, yet tight control,
in your user-oriented work.

SPECIAL-KEY NOTATION

One convention that makes for attractive programs is the display of keyboard instructions. This
program initialization line sets up some string variables for display:

10 CLEAR 500: DEFSTR W : WL=CHR$(133) : WR=CHR$(138):
WE=WL+"ENTER"+WR : WB=WL+*BREAK"+WR : WS =WL+"SHIFT"+WR :
WC=WL+“CLEAR"+WR : WA=WS+“ “+CHR$(125):

WX=WE+" TO CONTINUE" : WW=CHR$(31) : WH=CHR$(28)

The following subroutine prints standard INPUT keyboard instructions, and returns the cursor to

its last position:  co000 1=PEEK(16416):Q2=PEEK(16417):Q3=PEEK(16418):PRINT CHRS(15):
60010 PRINT@704,STRINGS(64,143);WW:: PRINT@731, ~ KEYBOARD +
~-TAB(8):CHR$(125); TO BACKSPACE & CORRECT +
“MWA;“ TO ERASE ENTIRE LINE *
“WB* TO RESTART PROGRAM +
“WE:* AFTER TYPING YOUR ENTRY";
60020 POKE 16416, Q1 : POKE 16417,Q2 : POKE 16418, Q3 : RETURN
60030 Q1=PEEK(16416):Q2=PEEK(16417):Q3=PEEK (16418):PRINT@704,
STRING$(64,143) WW.WX;
60040 WI=INKEYS$ : |F WI=" "THENGOO4BE LSE |F ASC(WI)<>13 THEN
60040 ELSE PRINT CHR$(29);WW;: GOTO 60020

Calling GOSUB 60000 from a program prints the INPUT instructions at screen bottom. Calling
GOSUB 60830 goes to a subroutine that waits for an 1IENTERI to continue. Both routines will re-
turn the cursor to where it was before the call.

The down-arrow at the end of lines in 60010 mean just that — hit the down-arrow
key. It becomes part of the text string.

Tapes with these subroutines are available from me, $3.00 each. Address is under “NOT
SO BASIC” at the top.

TRS-88 QUALITY SOF THARE

LEVEL 1. AND LEVEL II LEVEL II

#1.  IDM-1 CARSSETTE DATA BASE  $28. #11. WORD-I WORD PROCESSOR $25.

#2.  INV-1 INVENTORY CONTROL $28. #15. MAIL-I NAME AND ADDRESS $25.

#2 STOCK-I SECURITY INFO. $18. #16. SORT-1 SORT UTILITY $18.

#4  BANK-1 CHECK BALANCE $10. #17. STAT-1 STATISTICS $10.

#5  FINANCE-I STOCK-1 & BANK-1 $15. #18. KEY-I KEY-RCCESS $16.
#19. SALE-1 SALE ANALYSIS $16.

DISKETTE. #28. UTIL-1 SORT-I & KEY-1 $16.

#12. MAIL-II1 MAILING LIST $35.

#14. WORD-I111 WORD PROCESSOR $35.

#21. INV-II1 INVENTORY CONTROL $35. MICRO ARCHITECT

#22. KEY-1I1 KEY RANDOM ACCESS $1S. 96 DOTHAN ST.

ARLINGTON, MR 82174
PRICE INCLUDES POSTAGE, CASSETTER & DOCU.

TdHs BITPICKER'S TOOLBOX

By Steve MacGregor, 3701 W Wethersfield, Phoenix, Arizona 85029
The INT function of BASIC can be thought of as a "round-down"
function, so that INT(X) i1s the greatest integer less than or
equal to X. To do a "round-off", use INT(X’.SI, and get the
closest integer to X. If you need to "rouad-up", -INT(-I) will
give the least integer greater than or equal to X.
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