The Forest

Original TRS-80 version, March 1983

This document is a collection of copies of the original design notes, source code
print-outs, diagrams and user guide for the first published version of The Forest. It
represents an archive of what was possible in a machine using an 8-bit
microprocessor (Z80) and only 16 kilobytes of programmable memory.

My first personal computer was a TRS-80 Model 1 Level Il. The machine had an
interpreter for the programming language BASIC. That was stored in read-only
memory (ROM) which was immediately available when power was switched on.
Programs could either be typed into the remaining random-access memory (RAM) by
using a full-size typewriter-style keyboard or be loaded from audio cassette tapes.
One such program was an editor/assembler which made it possible to write
additional programs in the Z80 machine code and save those on audio tape for
reloading.

Tape duplication made it possible to distribute and sell such programs. The Forest
was my first attempt to do that, published by a company on the south coast of
England called Molimerx Ltd.

The Forest was one of the earliest attempts to make a simulation of a sport:
orienteering. That is, cross-country navigation on foot with map and compass to visit
set control points in a planned order.

My particular innovation was to devise a way to generate limitless terrain from a very
small amount of program code. The terrain was contoured and had several different
types of vegetation plus towns and lakes. It had various kinds of point features dotted
around, such as boulders and ponds.

Although | demonstrated that detailed terrain could be generated, the display
hardware in those days was extremely limited. So a version of the program was
made to output all of the map data as if surveying a real forest. Then the map could
be drawn and printed just as we did for real orienteering events (I had been doing
some of that since 1973). The published program was therefore accompanied by a
full-colour printed map. This was seen as an advantage because it made it difficult to
copy the product. People did not have colour printer/copiers in those days either.

The Z80 is fundamentally an 8-bit processor but with 16-bit memory addressing,
allowing up to 64 kilobytes of memory. My TRS-80 had only 32kb: 16kb of ROM plus
16kb of RAM. Some of the 8-bit registers could be programmed as pairs to facilitate
16-bit integer arithmetic.

For The Forest | had no access to any floating-point arithmetic so | had to make
some interesting design choices. For the (x, y) position of the orienteer on the map |
used 3-byte fixed-point numbers: 2 bytes for the integer part and 1 byte after the
decimal point. In my design notes it is written as HL.A to use the 16-bit HL register
pair and the 8-bit accumulator. This enabled the map to have a width and height of
65km before repeating but the orienteer could be positioned to 1/256 of a metre. That
was necessary to allow forward motion on any bearing, using sines and cosines.
Which raised another point: how to do trigopnometry without floating point? The
answer involved 2 more design choices. Firstly compass bearings were “b-degrees”



of which | had 256 to a complete circle: one byte’s worth. Bearings therefore had a
resolution of 360 / 256 or about 1.4 degrees, more than accurate enough for an
orienteer reading a compass. Then sines and cosines were looked up in a table of
byte values, each being 128 times the true value and so represented as signed 1-
byte integers. The table only needed 64 entries because values in the 4 quadrants
are simply related. Also the table as read from the beginning gave sines but read
backwards from the end it gave cosines. All to save memory and it worked very well.

(The BASIC ROM must have had a floating-point calculator but | had no information
about it. If it was anything like the ZX Spectrum calculator which | learnt about later, it
was not designed for speed and would not have been fast enough for my purposes.
Remember also that the clock speed was only about 4MHz.)

The next page shows the printed orienteering map which accompanied the published
program. It has to be admitted that the contours are not very realistic. Later in 1983 |
converted the program to run on another Z80-based machine, the Sinclair ZX
Spectrum. In doing that | developed a much more realistic terrain generator. But that
is another story.

Page
4 Introductory notes on program structure
5 Table 1: Memory layout of assembler modules
6 Table 2: Parameter values for USR calls
7 Diagram of control flow
8 Registers modified by each routine

10 Listing of the BASIC program

13 Start of assembly listings

43 A page from Molimerx catalogue, May 1983
44 The original hand-drawn map

45 The user manual which accompanied the program
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"F

" ufes

10 CLEAR 300
20 FOR I = 31598 TO 314623 ¢ READ J : FOKE I» J ¢ NEXT I
30 DATA &4y 0y 128y 0y Bby Sy 0y 28y 95 0y 0s 0s 0s Oy Oy 0Oy Oy
0, 0, Oy 0y 158y Sy Z24, 8, 0
40 CLS
FRINT @ 282y "THE FOREST"; ¢
FRINT @ 400+ *COFYRIGHT (C) GRAHAM RELF 1983"3
FRINT @ 525y "SOLE DISTRIEUTORS ! MOLIMERX LIMITED®":
S50 DR = 3.1415%9 / 180.,0 ! D2E = 256.0 / 3&60.0 ¢
EZD = 360.0 / 256.0 ! SH = 0.4 ¢! LK = 30 ¢! LW = 24
40 SF¢ = * * t CR$ = CHR$ (13) ¢! RA% = CHR% (9)
LA% = CHR% (8) { DA% = CHR$ (10) ¢ UA%$ = CHR% (21)
70 F1 = 31607 ¢ F2 = F1 + &6 ¢ F3 = F1 +25 ¢ P4 = 31011 ¢
TG = F1 + 18 ! FF = F1 + 146 ¢ HO = F1 + 9 ¢
HiI = HO + 1 { HZ = H1 + 1 ¢! FBE = F1 - 9 ¢ FPC = F3 + 1 ¢
FD = F3 + 2
90 NC = 20 t DIM CARD$% (NC)
100 MC = 12 ¢ DIM CC$% (MC)s» CD% (MC) ¢
FOR I = 1 TO MC $: READ CC% (I>» CD% (I) ¢ NEXT I
110 DATA ENs DEFRESSIONy E0Os ROCK OUTCROFs EFs DEFRESSION
111 DATA EMr FOND» EL» HKNOLL, ENs» MINE SHAFT
112 DATA EFs KNOLLy EOy MINE SHAFTs A0y MINE SHAFT
113 DATA EDy NICHEs ENy ROCK OUTCROFy EAs NICHE
130 FOKE 1652650 t FOKE 169527,123
140 DIM TS (18) ¢
FOR I = 1 TO 18 ¢ READ I4 ¢ TS (X) = ASC (I$) : NEXT I
"150 DATA Ry Rs Ry Ty Ty Ty M» Ms» M» Gr Gy Gr S Sy Sy Ls Ly L
160 DIM TF (S) ¢ FOR I = 0 TO 5 ¢ READ TF (I) & NEXT I
170 DATA 1y 2.5y 1.8y 1.2y 1y 3
200 MF = 0 ¢ HR = 0 ¢ MIN =0 ¢ SEC = 0 ¢ DT =0 ¢ CH = 0
900 IF INKEY$ = ** THEN 900
ool I = USSRk (2). ¢
HH = FPEEK (H0) / 256 + FEEK (H1) + FEEK (HZ) x 2356
1000 I=USR(2) '
1300 IF FEEK (FF) < 0 THEN 20000
1310 IF FEEK (TG) = LK c l
THEN MF = 0 ¢ FRINT[¥0s, "YOU ARE IN THE LAKE!"} *
1320 HL = HH @
HH = FEEK (HO0) / 296 + FEEK (H1) + FEEK (HZ) % 256
1330 DF = (HH - HL) x S50 + TF (FEEK (TG)Y / &) x 120 }
IF MF = 1 THEN FOR I = 1 TO DF ¢ NEXT I
1400 SEC = SEC + DT ¢ DT = 0 ¢
IF SEC »= &0 THEN SEC = SEC - &40 ¢ MIN = MIN + 1 ¢
IF MIN = 60 THEN MIN = MIN - &0 { HR = HR + 1
1410 I4% = INKEY%
1420 IF I% = RA%$ THEN DT = 0.3 ¢ I = USR (4) ¢ GOTO 1300
1430 IF I$ = LA%$ THEN DT = 0.3 ¢ I = USRKR (&) ¢ GOTO 1300
1440 IF 1% = SF4% THEN MF = 0
1450 IF I¢% = UA% THEN MF = 1
14460 IF MF = 1 THEN DT = DF / 2564 § GOTO 1000
1470 IF I% = DA% THEN DT = 2 ¢ I = USR (8)
1480 IF I% = CR$ THEN DT = 0.1 ¢ GOTO 2000
1420 DT = DT + 8,12 ¢ GOTO 14090
2000 FRINT @0, STRINGS (&40, 32) 3
FRINT @0y *COMMAND®"3 : INFUT CM$ ¢
IF LEN (CM$) > 3 THEN CM%$ = LEFT$ (CM$, 3)
2010 IF CHM$ = *TIM" THEN 3000
2020 TIF CM$ = "EEA®" THEN S000
2030 IF CM%$ = "CAR" THEN 7000
2040 IF CM$ = "FUN" THEN 4000
2050 IF CM$ = "STO" THEN 8000
2060 IF CM$ = *COD" THEN 9000
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2050 IF CHM#%
2060 IF CH¢
2070 IF CHM¢
2080 IF CHM$

"S70" THEN 8000
*COD" THEN 9000
*DES* THEN 9500
"MAF" THEN 10000
2090 IF CM$ = "SEC® THEN 11000 [
2100 IF CM$ "FOS" THEN 12000 69
2500 PRINT(:b- STRINGS (42, 32) ¢ DT = 1 ¢ GOTOD 1400
3000 DT=Z:!FRINTRO,"TIME NOW:"; :FRINT USING*£££*;HRIMIN;SEC; {1GOTO 1400
4000 DT=DT+0,001:IF INKEY$=""THEN4000ELSE RETURN
5000 DT=5!E=INT(EZDXFEEK(FE)) {FRINTR0s "EEARING!";E; "DEGREES, "}
5010 INFUT®" NEW EBEARING (OR FRESS ENTER)";E$:E=VAL(E$)?
IF E=0 AND LEFT$(E$,1)-<>"0"THEN 1400 »T
5020 IF E<0 OR E»360 THEN FRINTR&4, *RANGE 0313460 PLEASE!':?&OSUE 4000:DT=D"
FPRLNTRS4, 3 :GOTO 5010 v
5025 IF E=3460 THEN E=0
5030 E=ExDZE!FOKE FE,E!GOTO 1000
6000 DT=8!{FRINT @0,"CONTROL NO,®;:INFUT CN!
IF CN>NC THEN FRINT@O0s*0OFF CARD!";:GOTO 1400
6010 IF CARD$(CN)<>"" THEN FRINT®Os"ALKEADY FUNCHED! *1GOTO 1400
6020 GOSUESS00:IF CODE$=""THEN 9010 ELSE CARD$(CN)=CODE$ yFRINT @0, "OK
";1G0TO 1400
6500 IF FEEK(FC)=32 THEN CODE$=""
ELSE CODE$=CHR$ (FEEK(FC))+CHR$ (FEEK(FD))
6510 RETURN
7000 DT=8ICLS!J=NC/Z:{FOR I=1 TO JiK=I+J!
FRINT I;TAE(10) CARD$(IDSTAE(30) HiTAE(40) CARDS(K)INEXT I
7010 GOSUE 40003T=USR(12):GOTO 1300
8000 CLSIFRINTE S512,*GIVING UF®*; {INFUT E$
IF LEFT$(E$,1)="Y"THEN CLS:!FRINT"GIVING UF"{GOTO 20010
8010 I=USR(12):GOTO 1300
9000 DT=2!GOSUE 4500
IF CODE$<>"" THEN FRINT @0,"CODE: *;CODE$;" ";1G0TO1400
‘9010 FRINTEO0,"NO FLAG HERE!";:GOTO 1400
9500 DT=8!CLSIFRINT"COURSE A 5.5 KM."$
FOR I=1 TO MC:FRINT I;TAE(S)CC$(I);TAE(10)CDS$(I)INEXT?
FRINT*NAVIGATE TO FINISH":GOTO 7010
10000 CH=CH+1:DT=0
10010 CLS!FRINT®"1 CONTOURS®":!FRINT"Z TERKRAIN TYFES"!:
FRINT®*3 SCAN FOR FOINT FEATURES®{FRINT"4 RETURN®
10020 FRINTSINFUT*WHICH® $MMIIF (MM<1)0R(MM>4) THEN100O10
10024 IF MM=4 THEN 1000
10025 IF MM = 3 THEN 15000
10030 INFUT*SCALE (NNs» AS IN LINN»0OO)Y *3NNG
FOKE3Z428yNNIFOKE32431,256~-NN{FOKER2432,255
10040 INFUT*X-COORDINATE OF EOTTOM LEFT CORNER OF MAF*;X!$
INFUT®*Y-COORDINATE OF EOTTOM LEFT CORNER OF MAF®";YO0!:
Y=Y O+NNXLS
10050 FOKE F1s03XH=INT(X/256) {FOKE F1+1,X-XHX254F0OKE F142yXH!?
FOKE F1+3»03YH=INT(Y/256) {FOKE F1+44yY-YHX256FOKE F1+5sYH!
FOKE TGsLK
10060 IF MM=2Z GOTD 10200
10100 INFUT*CONTOUR INTERVAL (METRESs RANGE 1.25 .. 80)"3CI¢
IF CI < 1.2% OR CI = 80 THEN 10100
10105 FOKE 324%3, LOG (&6.4%CI) / LOG (2)
10110 FOR I=1 TO 1B8:FOKE 32434+1,32 {NEXT
10120 FOKE 32519yA5C("<")
10130 I=USR(14):GOSUE 4000
10140 FRINTRA48, INT(X) 3 tFRINTES02y INT (X+31KNN) 5 ¢
FRINT@R1014» INT(YO0) 3 IFRINTRS4y INT(Y )3 SFRINTRO 3
INFUT*DO YOU WANT TO FRINT THE MAF (Y/N) ";I¢!
IF LEFT$(I$,1)="Y*"THEN I=USR(18)
10150 I=USR(2):G0OTO1400
10200 FOKE 32453,10:F0OKE 32519,3%2
10210 FOR I=1 TO 18:FOKE 32434+I,TS(I)INEXT:GOTO10130
11000 CLS${CH=CH+1:FRINT"CROSS~-SECTION" tE$=""1
INFUT"EEARING OF CROSS-SECTION FLANE (DEGREES)";E$
11005 EC=VAL(E$)IXDR ! IF EC=0 AND LEFT$(E$,1)<>"0"THEN 2000
11010 INFUT*STARTING AT X=";X0:INFUT*AND Y=";Y0

11070 TNRHT "HARTZ7ANTAI QRAIE (NN-. AC TA 4 +AMANNNNEARC+NC—-NC 744

(1T [ | I 1}
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11005
11010
11020

11030
11035
11040

11045
11050
11060
11070
12000

15000
15010
15020
15025
15030
15040
15050
15055
15056
15060
15070
15080
15090
15100
15120
15130

peex(PI -1) %25

15140
15150
15170
15180
15285
15190
15200
15210
15220
Z0000
20010
20020

20030
20040
20045

20047
20050

20060

EC=VAL(E$)XDR ¢ IF EC=0 AND LEFT$(E$,1)<>"0"THEN 2000
INFUT*STARTING AT X="3iX0:INFUT"AND Y="3Y0

INFUT"HORIZONTAL SCALE (NN» AS IN 1INNO0O)*i;DS:DS=DS/4:
DX=DSxSINC(EC) :DY=DS%COS(EC)

INFUT*"VERTICAL SCALE®;VUS!iSC=SHxX0.1xVS:X=X0-DX:Y=Y0-DY

FOR I=0 TO 127 i1X=X+DX1Y=Y+DY

FOKE F1s0:XL=INT(X/256)iFOKE F1+1,X~-XLX256IFOKE P1+2,XL:

FOKE F1+3,0:YL=INT(Y/256)!FOKE F1+4,Y-YLX2546!FOKE F1+5,YL
HS=USR(0) {H5=SCx(FEEK(F2)/256 + FEEK(FZ+1) + FEEK(P2+2)%2564)

IF HS>=0 AND HS5<48 THEN SET(I,47-HS)

NEXT I

GOTO 2000

FRINT@O, *X="iFEEK(F1-5)+25&6%FEEK(F1-4)}
*Y="3FEEK(F1-2)+2586XPEEK(F1-1)§ {CH=CH+1:GOTO 1400
CLS!FRINT"SCAN FOR FOINT FEATURES®" iFRINTIFOKE TG-0

INFUT"FROM X = "iX0:INFUT*TO X "Xl

INFUT"FROM Y = "3YOIINFUT®"TO Y *iv1l

FRINT@384s3 ! INFUT*STEF SIZE (1..8) "3SS!IF S§8<1 OR SS8:x8 THEN 15025
IF X0:xX1 THEN X=X0:1X0=X1:iX1=X

IF Y0xY1 THEN Y=Y0:YO0=Y1iY1l=Y

SZ=INT(S5/2) IX0=88XINT(X0/55)-S2!Y0=85XINT(Y0/85)~-582

IF X0<0 THEN X0=8Z

IF Y00 THEN Y0=82

NX=(X1-X0)/88+1INY=(Y1-Y0)/55+1
XH=INT(X0/256) 1 XL=X0-XH¥256iFOKE F1-6+0iFOKE F1-5s,XLIFOKE F1-4»XH
YH=INT(Y0/256)YL=Y0~-YHX2541FOKE F1-3,0:FOKE F1-2,YLIFOKE F1-1sYH
E=128:DY=88IFOR I=1 TO NX

IF E=0 THEN E=128 ELSE E=0

FOKE (FE)sEIFOR J=1 TO NY

K=USR(2) {FOKE (PE)sB:PRINT@U;’Xz'5FEEK(P1—4)X256+PEEK(P1—5)4‘ Y="3iF
S+PEEK(FP1-2) %

IF FPEEK(FC)<>32 THEN FRINT®* CODE: "iCHR$(FPEEK(FC))}:;CHR$(FEEK(FD))}
IF FEEK(F3)<>0 THEN FRINT®* ANY KEY TO CONTINUE SCAN"3:!GOSUE 4000
YL=YL4DY!IF YL>=25&6 THEN YL=YL-2561YH=YH+1

IF YL<=-1 THEN YL=YL+23&!YH=YH-1

IF INKEY$<>""THEN GOTO 1000

FOKE F1-2sYLIFOKE F1-1sYHINEXT J

{=USR(8) ! XL=XL+8S5!IF XL3>»=256 THEN XL=XL-25&1XH=XH+1

FOKE F1-5,XLIFOKE F1-4sXHIDY=-DYINEXT I

GOTO 1000

CLS:FRINT*FINISH" iMF=0{FRINT:0K=1

FOR I=1 TO MC!IF CC%(I)=CARD%(I) THEN 20030

OK=0:IF CARD$(I)="" THEN FRINT"MISSING NO.": I

ELSE FRINT"WRONG CODE FOR NO."§ I

NEXT I

IF CH=0 THEN 20050

FRINT*YOU CHEATED "i:3

IF CH=1 THEN FRINT"ONCE!"ELSE FRINT CH}"TIMES!"

GOTO 20060

IF OK=1 THEN FRINT"ALL CORRECT - WELL DONE®

ELSE FRINT"EETTER LUCK NEXT TIME®

FRINT*TIME TAKEN:"3USING"£££";HRIMINGSECIGOSUE 4000
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00010 ; MODULE 1 OF <THE FOREST> ! MAIN.
00020 ; COPYRIGHT (C) GRAHAM T RELF 284485+
00030 ; 27/2/83.
00040 ; ADDRESSES IN OTHER MODULESS
77E1 00050 SINCOS EQU 77E1H
7893 00060 HEIGHT EQU 7893H
77F6 00070 TERRA  EQU 77F 6H
7ECE: 00080 MAF EQU 7ECEH
7F83 00090 FRIMAF EQU 7F83H
7927 00100 FEATUR EQU 7927H
7923 00110 FEATYF EQU 7923H
7924 00120 CODE EQU 7924H
6E64 00130 PUNCH EQU SE&4H
7400 00140 SHOFEA EQU 7A00H
00150 ;
00140 ; B
7ETO 00170 RG 7E00H
7E00 CD7F0A 00180 FOREST CALL 0A7FH Gk USR parnmsbis WliHL for bakle ofcct:
7E03 110C7E 00190 LD DE» JUNTAE  Prnbhs jume tadde .
7E06 19 00200 ADD HL » DE offct portas te reqpecled roubice .
7E07 SE 00210 LD E» (HL) (WE: rirge 124, €0, wet Luaideed).
7E08 23 00220 INC HL.
7E09 56 00230 LD Dy (HL)
7E0A EE 00240 EX DE y HL HL bat addeeos of regpected roxbine .
7EOE E9 00250 JF (HL)
7E0C ES7C 00260 JUMTAE DEFW HIGH vsR (#)
7EQE F87E 00270 DEFM MOVE 2
7E10 957E 00280 DEFW RIGHT Y
TELZ A9TE 00zge Mbes  pepy LEFT 8
7E14 ED7E 00300 ofrobes pEFy EACK 2
7E16 F37C 00310 DEFM TURN 12
7E18 F67C 00320 . yse(:) DEFMW DISFLA 2
JE1A 2779 00330 4 DEFW FEATUR ™
7E1C CEVE 00340 DEFW MAF A
7E1E 837F 00350 DEF W FRIMAF 12
7E20 F&677 00360 DEFW TERRA 20
7E22 9378 60370 DEFW HEIGHT 29
_7E24 646E 00380 DEFM FUNCH 24 (Net reallyused)
7E26 DE7S 00390 ADSYM1 DEFW 7SDEH  JakRun.aq e |
7E28 D775 00400 DEFW 75D7H  Zad »
7E2A D375 00410 Addeses DEFW 75D3H 3 -
7E2C 3175 00420 £ o shie DEFH 7531H ek THICK
7E2E 5175 00430 137 DEFW 7551H  2~d -
7E30 7475 00440 ~¥q42~ DEFW 7574H 3l ¢
7E32 C375 00450 wodide?- DEFW 75C3H  lek MooR
7834 E47S 00460 DEFM 7SE6H  2ed o
7E36 AE7S 00470 DEFW 7SAEH 3l v
7E38 AS7S 00480 DEFW 75A5H  Leb GRASS
7E3A 9C75 00490 DEFW 759CH 2.4 =
7E3C 9375 00500 DEFW 7593H el -
7E3E 0E77 00510 DEFM 770EH  Lek Toww
7E40 E176 00520 DEFM 76E1IH 2.4 =
7B42 E776 00530 DEFW 76E7H 3l v
7E44 5377 00540 DEFM 7753H  lak LAKE
7E46 4A77 0055 DEFM 774AH 2wl »
7E48 4177 00560 DEFW 7741H 3l »
7E4A 52 00570 OESTER DEFM 'RUN
7EAE 55 Tty hinqs Yoenin
7E4C 4E ,L;M.mg-.dﬂtmwk
7E4D 20 Gamedialiy el ol
7E4E 20 T "3“'_
7E4F 20 "
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7ES0
ZES1
ZES Y
7ES3
7E54
7ESS
7ESS
7ES7
7ESB
JES9
7ESA
7ESE
7ESC
7ESD
7ESE
7ESF
7E&60
7E61
7ELZ
7E463
7E&64
7E&LS
7ELS
7E&7
7E&LB
7E&9
JESA
7E6E
7ELC
7E&D

TESE

7E6F
7E70
7E71
JEZZ2
7E73
7E74
7E7S
7E7 6
7B77
7E78
7E7A
7B7E
7EZD
7E7E
7E7F
7E80
7E81
7E83
7E8%
7E87
7E88
7E89
7E8A
7EBE
7E8C
7E8D
7EBE
7E90
7E91
7E92
7E93
7E94

T 7E95 JAGETE

7E98
7E9A
7E9D
7E9F
JEAD

20
2D
71
39
00
FAE:
05
00
FS

00

Cs08
326E7E
0608
CS
CDC?7E

00580

00400

00610

00620

00630
00640
00650
00640
00670
00680
00690
00700
00710
00720
00730
00740
0o7s

00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00840
00870
00880
00890
00900
00910
00920
00930
00940
00950
00940
00970
00980
00990
01000
01010

BEEAR
SINE
COSE
FRACXT
LINTXT
HINTXT
FRACYT
ETHTYT
HINTYT
FRACXH
XH
FRACYH
YH
FRACH
LINTH
HINTH
FRACHG
HG

XF

YE
FINFLA
COLUMN
16
TERSYM
DEEAR
SIND
COSD
FRIFOS
OBESFEA
OBESCOD

ENT S

RIGHT

LEELOU
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DEFM

DEFM

DEFM

DEFM

DEFM

'THICK ‘b304l°“1'

'MOOR !
'GRASS !
©
NB: lockinaltn e 3-bfa
F.“‘_dr‘t- MM:
' TOWN L HINT LINT FRAT
HEL =

7 by Beaa',-j&..h- rees (256 b arde) .

443 129 |'l€*.¢<.~[[b€ar
&7 o 12@ % coo { €a)

0
A5 g6 ]-Ohmnméat—uankoti.

ﬁ? 5

ﬁ?ﬁ %f Okbv&éﬁ—kﬂwi~4iﬁ

g } x-umJLwiiﬁrLﬁthgﬁumA~ _
3 Jiga

g }fﬁyJéfm~J¢ijnwtmz

0

g }-HeﬁLkatdklm{r

20 - fl_

0 £rlL lefos .,tf-.‘.d- (1= jea) ,;{,.»(

0 Ciann wo. o do M&3M4j o

0 Tmﬁ"m& '36n.'.n-:ﬁ e
0 -T%mLMAjmhdrnkoﬁy‘.

0 Bearig b heayrm poink (L-ahfeu).

0 128% m{ g

0 128 % AgL

0 Pk polion on AGELA .

0 !Mh#hfﬂhﬁka~ijrFmbdatAﬂbM3.

32 a,a{;,m.kmw(zzwm{‘aj).

az

0

0 ledeato sy (D) of gitibipe.

Ay (EEARY Thh~ﬁjk£,
AryB

(EEAR) »A  Beas = beas +dlr.

Ey+8

EC Seell (eft B bnca .

SCRLEF
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I 7e9D 0608 00990

7E9F C5 01000 LEFLOO
7EAD CDC97E 01010

7BA3 C1 01020

7EA4 10F9 01030

7BA6 C3F37C 01040

7EA9 3ALETE 01050 LEFT
7BEAC D608 01060

7EAE 326ET7E 01070

7EE1 04608 01080

7EE3 CS- 01090 RIGLOO
7EE4 CDDEVE 01100

7BEE7 C1 01110

7JEEB 10F? 01120

7EEA C3F37C 01130

7EBEED 3A6ETE 01140 EACK
7ECO0 C&680 01150

7ECZ 3Z6ET7E 011460

7ECS 0640 01170

7EC7 18D6 01180

7EBEC? 21003C 01190. SCRLEF
7BCC CDED7E 01200

7BCF O1FFO03 01210

7EDZ 110030 01220

7EDS 21013C 01230

7EDS EDEOD 01240

7EDA C9 01250

7EDE Z13F3C 012460 SCRRIG
7EDE CDED7E 01270

7EEL1 01FF03 01280

7EE4 11FF3F 01290

7EE7 Z1FE3F 01300

7EEA EDES 01310

7EEC C9 01320

7EED 0610 01330 CLECOL
7EEF 114000 01340

JEF2 3620 01350 CLELOG
7EF4 19 01360

7EFS 10FE 01370

JEF7 C%9 __ 01380
7EF8 EDSF 01390 MOVE
7EFA SF 01400

7EFE 1600 01410

7EFD DS 01420

7EFE 3A6E7E 01430

7C01 CE6&E 01440

7C03 2802 01450

7C05 C&01 01440

7C07 CESE 01470 NOFLUS
7C09 2802 01480

7COE D601 01490

7C0D 326E7E 01500 NOMIN
7C10 CDABYC 01510

7C13 D1 01520

7C14 0ElA 01530

7C16 CDEEZC 01540

7C19 11E400 01550

7C1C 19 01560

7C1D ES 01570

7C1E EE 01580

7C1F 3A4F7E 01590

7022 4F 01600

7C23 CDEE7C 01610

7C26 EDSE717E 01620

7C2A 3A737E 01630
7ZC2D 19 014640
7C2E 88 01650
7C2F 22717k 01660
70 TRI7 0 nN127n
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FUSH

EIT
JR
ADD
EIT
JR
SUE
L.D
CALL
FOF
LD
CALL
LD
ADD
FUSH
EX

Ev8

EC Seall (eft B biuca .
SCRLEF
EC
LEFLOD
TURN

Ar (EEAR)
8
(EEAR)»A  Bear = bear-dlr.
E,8

EC sqfdrg¢&3t:¢4.
SCRRIGC

EC
RIGLOO
TURN

Ay (EEAR)
Ay128
(EEAR) v A
Evy 64
LEFLOO
HL »3C00H
CLECOL
ECy1023
DE s 3C00H
HL s 3CO1H

'Turnl.l.?f:_

Half toon. .

ear = beas+180° -6£Ar4423b
No. qtt.u.ldtf: M
Sw“ﬁ#"cjntb

S«.m( | colonarn .
dugiamwtﬁ &F&ﬂﬂ“l

HL»3C00H+43 .|¢ HthIﬂAWWa.
CLECOL a¢~AkhﬂAw£iwmme asoend .
EC,1023

DEs3CO00H+10Z23
HL»3C00H+1022

Erlé tfrailxtﬁjHL
DE» &4 ﬂbnud{ 64)
(HLYy "'
HL »DE Nakrow -
CLELOO
USRS o
AR T N ik F'“ Ti::wdu«nf
EvhA et SM i o-1
DyO t'“
Ay (EEAR)
9rE
Z»NOFLUS "
Arl gﬁudj e by 17
3rE
Z s NOMIN -
1 SAULS:Lu.hJP.
(EEAR) s A
TURNED Lot aio bkers .
Cr1AH cC=0-1.
MUL212 HL = rovdom padt of dislactts pmove -
DE»OE6H D= ficed pak ofasme(=09).
HL»DE HU= ik b nmvve .
HL Save for u q ¥ -
DE s HL. AdbDE for i L 3.
Ay (SINE)
CrA
MULZ212 HL = acnlbeas) R A by wrot .
DE s (FRACXT) Addtosck : qet fracklons paluof L.
Ay (HINTXT) Get ligh partof xf,
HL »DE
ArE LJ&F-MMUL'L[Z

(FRACXT) HL xe ’xl’f‘u*hl"w)
P AI"VII\,III e o = llf'-nlJLrnJ-dln)’.ALM‘

page 15



= 88

22717k
LE777E
32737k
32797k

CDEEZC
EDSE747E
3A7 47k
7C44 19

1 88
22747k
227A7E
32767E
327C7E
21867
EE
2026

- 3A75S7E
E&FC
47

2B

7E
E&FC
E8
2019

+ 2B

> A7 37
EE
2012
3A7Z7R
» E6FC
47

el =

7E
E&FC
E8
2005
3E01
32877k
CDF&77
3A7D7E
32807E
ZATE7E
22817E
3ABATE
32897k
3AZ379
. 32907E
- 2ZAZ479
22917k
C3F&7C
3ALE7E
CDE177
216F7E
72

23

73
7CE4 C9

ZA7E7E

CDF&77

01650

————

The Forest - TRS-80

E

ArE Ve 44, b-ij»ﬁmw.uz. p

- 19 .
016460 LD (FRACXT) sHL 2t = e bt dan ¥ i [bea) .
01670 LD (FRACXH) y HL Nm%mhmlkmwl\ﬁk
01680 LD (HINTXT) v A : :
01690 LD (XH+1) rA W 4 1A
01700 FOF DE Sv\.wb.r(:‘ i rmal gl wt'= yltduaye iy,
01710 LD Av (COSE) Fe =y
01720 LD CrA 8
01730 CALL MULZ12 e n__t s
01740 LD DE» (FRACYT) [ o] o 8 R
01750 LD Ay (HINTYT) + A > E P
01740 ADD HL » DE F T
01770 ADC AYE — M b,
01780 LD (FRACYT) sHL T S e &
01790 LD (FRACYH) yHL L
01800 LD (HINTYT) sA
01810 LD (YH+1) 1A
01820 LD HLsYF+1 ‘Tal:fo-f
01830 CF (HL) Do Msks of gt hyf westid?
01840 JR NZ » HHOVE "
01850 LD Ay (LINTYT)
01840 AND 0FCH :
01870 LD EvA
01880 DEC HL
01890 LD Ay (HL)Y
01900 AND 0FCH P
01920 JR NZ » HMOVE
01930 DEC HL
01940 LD Ay CHINTXT)
01950 CF (HL) Md 1585 of bk f 7
01960 JR NZ » HMOVE
01970 LD Ay (LINTXT)
01980 AND 0FCH
01990 LD EvA
02000 DEC HL
02010 LD Ay (HL)
02020 AND 0FCH
02030 CF B - )
02040 JR NZ r HMOVE And LSBs, willc & e
02050 LD Arl 1§ M watibod e e atthe fruid. .
02060 LD (FINFLA) vA  Sek flagfor Raseslall £, tauk .
02070 HMOVE  CALL TERRA Gk hasqit k bt .
02080 LD A (FRACH) St heighb S Her.
02050 LD (FRACHG) »A
02100 LD HL» (LINTH)
02110 LD (HG) sHL
02120 LD Ay (TERSYM)  Savt Beroiun by pt 6aTE .
02130 LD (TG) »A
02140 LD Ar (FEATYF)  Saue feakine g
02150 LD (DESFEA) 1A cle
02160 LD HL» (CODE)  Savt floq cede ('cons’if noftag) .
02170 LD (OESCOD) »HL
02180 JF DISFLA Diaplaq Actat -
02190 TURNED LD A» (BEAR) Compule & 4lace
02200 CALL SINCOS A
02210 LD HL » STNE: m&m?{ :
2220 LD (HL) +D e (aring
02230 INC HL s alor .
02240 LD (HL) »E
02250 RET
022460 HIGH CALL TERRA Dtk acceas b
02270 LD HL» (LINTH) - b roudiiat ]o,,
02280 JP 0AFAH usxm‘%‘i‘f-k) M‘ﬂl‘t g
02290 MULZIZ LD Asrl Srﬁ-.«-vcu.i;(M, “‘-‘-JL«J‘?W
02300 BIT 7¢C  Vifaze(cy<o — el ut.
02310 JR Z,F08212 M
02320 LD AsC da 4ve Tyl faeed -
02330 NEL comelsntk € PP AP
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r

7CC2
ZCCA
7CCS
7CC7
7CC8
7CCaA
7CCC
ZCEF
7CDO
7CD2
7CD4
7CDé
7CD8
7CD9
7CDE
7CDD
7CDF
7CE1
ZCEZ
7CE3
7CEA4
7CEé
7CE7
7CES8
7CE®
7CEE
7CEC
7CEE
7CEF
7CF1
7CF2
7CF3
7CFé
7EER
7CFE
7CFE
7D01
7D03
7D0é
D09
7bocC
/D10
7D11
7D14
7D18
7D1E
7D1C
7D1D
7D20
7D23
7D26
D29
7D2D
7D30
7D31
/D32
7D3%
7D38
7D3E
7D3E
7D3F
7D4Z2
7D43
/D44
7D47
/DA4E
7D4D
7D4F

2806
79
ED44
4F
3EFF
0607
210000
A7
CElC
CE1D
CE19
3001
19
10FS
CEiC
CE1D
FEFF
co

7D

2F
Cé01
&6F

7C

2F
CEOO
&7
E&680
07
ED44
47

ce
CDAB7C
CDC?01
3E0S
32887k
3ALETE
D&Z0
328R7E
3ABE7E
CDE177
EDS38C7E
bA
CDEF7D
EDSEZ17E
36737k
19

89
32797k
22777E
Z2ABC7E
CDEF7D
EDSEZ747E
38767k
19

89
32707k
22747
CDF&77
3AB07E
4F
347D7E
91

4k
2A7TE7E
EDSESLVE
EDS2
3E17

=
)

RN VY] (S| e B aw(C . ad™ o
02310 JR Z.Fos213 . L= Ml L—~29%
02320 LD AiC te. +ve Z-hule fieed -
02330 NEG WC _ poik o’ i DE
02340 LD CrA DA e .yt I-lyte
02350 LD Ar-1 o reandk. U’Juj] Y2, ..'? :
g.jggg FOS212 tg ﬁc70 yI% ] i..tb: c(t.70b) L

< : - : = ;
02380 AND A dwaurj ,4«1&4-&2 bj:i_fud
02390 LOD212 RR H A

02400 RR L (£ 76ika. ryte). NE:
02410 RR c fistask ot HML
02420 JR NC,ENDZ12 Ifle qhkof C

02430 ADD HL»DE MAMDE;E-JL*-“‘:%*W"- -
02440 END212 DJNZ LO0212  NE: Love teak presarves cary -

02450 RF H Shift &

024640 RR L l“.1“'4; ﬁjwﬁ

02470 CF -1 M aiqu (o A) +t

02480 RET NZ Kl dowe .

02490 NEG2 LD Asl Elee the NE: NEGZ w
2500 CFL 2’ weed a4 a g

02510 ADD Asrl of reald . aulrerutenp &
0252 LD LsA complanink HL
02530 LD AvH

02540 CPL
02550 ADC As0 x
02560 LD Hré R

02570 AND BOH Seleck kb7 (ag0) - [y5 ¥ o
02580 RLCA Mreblolib g . M & %
02590 NEG

02600 LD Er HLZ> ¢ = B=¢ olec B8=~1

02610 RET

02620 TURN CALL TURNED

02630 DISFLA CALL 01C9H  dearscean (Rom roding)

02640 LD ArS Mﬂni-«{m.:,.wbit,%.
02650 LD (COLUMN) rA

02660 LD Ar (BEAR)  Geb haiapk-ah2ad digclionn .

02670 SUE: 32 Lotk tfm\.‘»xr«t. left.

02680 LD (DEEAR) s A  Fléth luvipon gocil dvecdo .
02690 DLOOF1 LD A» (DEEAR)

02700 A\ CALL SINCOS DE=siuk ot of horjondisechiom -
02710 LD (SIND) yDE  Save betloai £ cov . be 4 (90
02720 Pbe= D LsD Movtain bl . W
02730 i’éﬁ“ CALL DTRIG Comple. v 4 pin by . Y. “_)
02740 LD DEy (FRACXT) : . AL
02750 ""’“iu LD As (HINTXT) Gebdbeenthoc i AD-E.

02760 P4 App HL » DE

02770 (+(=9) apc ArC =g HVk Aln by

02780 ntukby . LD (XH+1)9A

02790 LD (FRACXH) » HL.

02800 LD HL » (STND) Gk ack o of ko dien.

02810 CALL DTRIG Vet cor by .

02820 LD DE s (FRACYT) Cob ofg. 4 ém ADE .

02830 LD Ay CHINTYT)

02840 ADD HL.»DE

02850 ADC AsC Yu= Ye+ve ¥ by

02860 LD (YH+1)yA

02870 LD (FRACYH) s HL.

02880 CALL TERRA Gek Lu;“u,tim;,jhtm,-ﬁ-r ko poick
02890 LD A» (FRACHG) Al (kow 4
02900 LD Crh Compule hovy.—
02910 LD Ar (FRACH) ' E.Aule.farm:
26 S

35353 E’gE E'A ‘ HINTH LINTH «FRACH
02940 LD HL» CLINTH) H& “FRACHG
02950 LD DE» (HG) H RS el
02940 SEC HLyDE  HL= Al ksl :sh=1 forTos-g0.

02970 LD Ar 23 Rgsro for lavel . (latk codnts a<ale for cthiod).
02980 SUE L SY= Rq- Ak wsh . Hee

The Forest - TRS-80
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7D4D
7DAF
7D50

7D51
7D54
7D55
7D58
7D59
7D3A
7DSE
7D5C
7DSE
7D&0
7D63
7D&4
7D66
D68
7D69
7D6E
7D&E
7D6F
7D71
7D72
7D75
7D7 6
7D79
7D7C
7D7E
7D80
7D83
7D8%
D87
7D8A
7D8D
7D8E
7D8F
/D92
7D93
/D96
7D%97
7D98
D9k
7D9C
7D9D
7D9E
7D9F
7DAZ
7DAS
7DAB
7DAA
7DAC
7DAE
7DE1
7DEA4
7DES
7DES
7DEC
7DEE
/DC1
7DC4
7DC7
7DC8B
7DC9
7DCA
7DCE
7DCE
7DD1
7DD3

3E17
9%

FS
11AA2A
5
CDEE7C
F1

g4

94

94
FEOD1
3845
32947E
6C
2600
0606
29
10FD
3AB87E
5F
14600
19
11003C
19
Z2Z2BE7E
3AZ2479
FE20
280D
3A917E
FEZ20
2006
112E7E
CDFEZ7D
AF

{47
3A947E

ZABE7E
CDFEZD
3ABBTE
FE35
3010
C606
32887F
3ABE7E
cs08
328E7E
C3067D
3ESF
320D3D
3AB97E
21447E
5F

AF

57

19
11C53F
010400
EDEO

3A907E

02970
02980
02990
03000
03010
03020
03030
03040
03050
03060
03070
03080
03090
03100
03110
03120
03130
03140
03150
03160
03170
03180
031720
03200
03210
03220
03230
03240
03241
03242
03243
03250
032460

03270
03280
03290
03300
03310
03320
03330
03340
03350
03360
03370
03380
03390
03400
03410
03420
03430
03440
03450
03460
03470
03480
03490
03500
03510
03520
03530
03540
0355

035460
03570
03580
03590
03600
03610

MUL 64

NOFLAG

NOFRI

ENDDIS

—DDA EE00 034690 000
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CF
JR
L.D
CalLL
XOR
LD
LD
ADD
LD
ADD

CaLL
LD
CE
JR
ADD
L.D
L.D
ADD
LD

LD

b

Ar23 emkmzmmumnaﬁﬁwr
I SY= Rq— Ak¥sh .

AF

DE»2AAAH oz,ﬁkézllht A
CraA NE: Sy iy [;323!@
MUL212 ML=SY/3 :H4= sp— h,.t(sr/z)

AF

H

H

H AaFn4{go 0
1 Bowds hsck Joc scrn .

CrNOFRI

(FNI)rA & Pulid)=123. P
LsH

Hs O HL=SP-.

Es&

HL s HL

MUL 64 HL= LU *Sp.

Ay (COLUMN)

EvrA

Dr0 »E = Ph(i) .

HL »DE

DE»3C00H e

HLsDE HL:MM-

(FRIFOS) yHL

Ay (CODE)

32 la flog viiblefrom baaipm poink 7
ZyNOFLAG

Ay (OESCOD)

32

NZ s NOFLAG

DE»FLAG

FRISTR  Shew floq bebicd boe () .

A

Esd B=ob.

As (FNI) -

ArA 2% Pa .,

HL» TERSYM

Ar (HL) 2xPa 4 bE-6.

CrA N218=¢.

HL » ADSYM1- .
HL s EC HLMhMJWMMU--
Es (HL) Hayhe

HL.

D» (HL) Padsglwédm:of?qug;tbj
HL» (FRIFOS) HL pelits prtubpedibion

FRISTR

> bLeg avqudrel
A (COLUMN) AfLTkﬁ:;‘UE:.L_
53 ezl A 9 at done .

NC,ENDDIS I so, e ik

looe .
Ard Nek cotusnn for dedplony -

(COLUMN) » A

Ar (DEEAR) Ne.ot LA i twq.
ol L»@pnpm‘fta»uj

(DEEAR) s A
_DLQQE1___4__ngejggﬁ_5g§3« pri ks
Ar95 L&ﬁ{w%ﬁh&i&an&ﬁ:.
(3CO0H+477) A Sleoik.
Ay (TG) awgt@,1¢_ﬁ¢dﬁawu(xé-0
HL » OESTER -
ErA
A
DvA
HL s DE HL poiads o mmpotaqe Tk .
DE»3CO00H+265 SQeprfha;, ~madaq .
ECr& FM¢¢*jadwwwtb€ﬁ;phAﬁ-
)apbj Mjwuji-

'.;(3

LIRS bkl



/U1 EDEU Uuseuuy LDIR )-’10443 e o e el ¢

7DD3 34907E 03610 LD A (DESFEA)
7DDé FEOO 03620 CF 0 lathee a fealie 7
7DD8 2814 03430 JR ZyENDALL p
7DDA CDOO07A 03640 CALL SHOFEA I#u..d-m:'ve-
7DDD 2A917E 03650 LD HL » ( OESCOD)
7DE0 3EZ20 03660 LD Ar32
7DEZ EC 03670 CF H I thae & flaq? \
7DE3 2809 03680 JR ZyENDALL
7DES 21F23F 03690 LD HL»3CO0H+1010 ¥ P
7DES 112E7E 03700 LD DEsFLAG :
7DEE CDFE7D 03710 CALL FRISTR ‘f""‘l“"“"’{-' .
__7DEE C9 (3720 ENDALL KET i i Moo cak.
03730 +# Suberubing o M e *%Mmf%hwmﬁh) :
7DEF 2400 03740 DTRIG LD Hs 0 ‘@
7DF1 CE7D 03750 EI 7L ® c ¥y HE L A
7DF3 2802 03760 JR Z»DFOS sicby:| o1 | of-1 [t
7DFS 24FF 03770 LD Hy-1 4
7DF7 4C 03780 DFOS LD CsH - c H Pl—
7DF8 0404 03790 LD Esq V=%8=72 rcu;ln
7DFA 29 03800 DLOOFZ ADD HLyHL @ HL = v ¥4k
7DFE 10FD 03810 DJUNZ DLOOF2 t+ » E :
_7DFD C? 03820 RET e
7DFE 014000 U3B30 FRISTR LD ECré4 St un ______;__-H————'-_—*
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04340
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DTRIG
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NOMIN
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CLECOL
SCRRICG
RIGLOO
SCRLEF
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COSD
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DEEAK
TERSYM
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/B7E
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DEFE
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/BE9S
/BF8
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7924
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7538 AD 00120 DEFE 173
7539 E9 00130 DEFE 185
793A E9 00140 DEFE 185
7538 E? 00150 DEFE 185
753C E9 001460 DEFE 185
753D 85 00170 DEFE 133
753E 1B 00180 DEFE 27
793F 18 00190 DEFE 2
7540 18 00200 DEFE 24
7541 18 00210 DEFE 24
7542 18 00220 DEFE 24
7543 18 00230 DEFE 24
7544 18 00240 DEFE 2
7545 A0 00250 DEFE 160
7546 Ab 00240 DEFE 166
7547 Ab 00270 DEFE 166
7548 Ab 00280 DEFE 1646
7549 A4 00290 DEFE 1464
754a 1E 00300 DEFE 27
7354E 18 00310 DEFE 24
754C 18 00320 DEFE 24
754D 18 00330 DEFE 24
754E 98 00340 DEFE 152
Z99F 9D 00350 DEFE 144
7550 00 00360 DEFE 0
7351 18 00370 THICKZ DEFE 24
7552 18 00380 DEFE 24
foas 82 00390 DEFE 130
/554 83 00400 DEFE 131
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7556 87 00420 DEFE 135
7557 83 00430 DEFE 131
7558 1B 00440 DEFE 27
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7554 18 004460 DEFE 24
7ok 18 00470 DEFE z24
755C 18 00480 DEFE 24
755D 18 00450 DEFE 24
735E E6 003500 DEFE 182
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7560 Abé 00520 DEFE 166
7561 Ab 00530 DEFE 166
7562 Ab 00540 DEFE 1466
7563 94 00550 DEFE 148
7564 1E 00560 DEFE 27
7565 18 00570 DEFE 24
70466 18 00580 DEFE 24
7967 18 00590 DEFE 24
75468 18 00600 DEFE 24
754918 00610 DEFE 24 ' l
756A 98 00620 DEFE 152
756E 99 00630 DEFE 153
756C 99 00640 DEFE 153
756D 20 00650 DEFE 144
756E 1E nnaan NEFE b J
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00850
00860
00870
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00930
00940
00950
00960
00970
00980
00990
01000
01010
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01030
01040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
01230
01240
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01260
01270
01280
01290
01300
01310
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FIELDZ
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DEFE
DEFE
DEFE
DEFE
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DEFE
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DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
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DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
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DEFE
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27
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24
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75EBE
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Z5Ch
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75CA
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7SDE
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7aDF
7SED
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79E3
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75EA
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75SED

7SEE.
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01330
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01420
01430
01440
01450
01440
01470
01480
01490
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013510
01520
01530
01540
01550
01560
01570
01580
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014600
01410
01620
014630
01640
01650
01660
01670
01680
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01700
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01720
01730
01740
01750
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01770
01780
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01880
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01930
01940
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01980
01990
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27
24
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24
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27
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Z9q
29
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1460
148
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133
133

1259
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129
27
24
7
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149
149
27
24
29
24
149
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29
24
149
149
149
4

+SKIF 7 EYTES.

+SKIF 3 BYTES.
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74630
7631
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0
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02390
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02480
02490
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500
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520
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02550
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02600
024610
02620
02630
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DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
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DEFE
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DEFE
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DEFE
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DEFE
DEFE
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DEFE
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DEFE
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DEFE
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27
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14%
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27
24
24
24
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24
24
24
149
149
149
27
24
24
24
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27
24
24
24
149
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144
27
24
24
24

Ird
L

24
24
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140
149
151
182
137
140
128
130
27
24
24
24
24.
24
24
24
24
24
24
24
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7632
7633
7634
7635
7636
7637
7638
7639
7463A
7463k
7463C
763D
763E
763F
7640
7641
i P
7643
74644
7645
7646
7647
7648
7649
76447
7 64E
7640
764D
764E
764F
7650
. 7651
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7653
7654
7655
7656
7657
7658
7659
765A
765k
765C
765D
765E
765F
7660
7661
7662
7663
7664
7665
74666
76467
7668
7669
766A
766K
746460
766D
766E
766F
7670
7671
7672
7673
7674
7675

02620
024630
02640
02650
024660
02670
024680
024620
02700
02710
02720
02730
02740
02750
027460
02770
02780
02790
02800
02810
02820
02830
02840
0285

028460
02870
02880
02890
02200
02910
02920
02930
02940
02950
029460
02970
02980
02990
03000
03010
03020
03030
03040
03050
030460
03070
03080
03090
03100
03110
03120
03130
03140
03150
03160
03170
03180
03190
03200
03210
03220
03230
03240
03250
03260
03270
03280
03290
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DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE:
DEFE
DEFE
DEFE
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DEFE
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DEFE
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DEFE
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DEFE
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DEFE
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DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE

24
24
136
131
128
163
152
153
181
167
140
150
137
146
129
27
¥
Z4
24
24
24
24
25
24
24
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24
24
140
167
176
131
185
152
177
135
179
140
166
152
134
137
27
24
Z4
24
24
24
24
24
24
25
24
24
24
24
24
129
178
137
179
137
164
186
1461
157
179
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7679
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767E
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76849
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7 68F
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7695
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7694
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76461
76AZ
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7 6AE
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76E3
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03320
03330
03340
03350
03360
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03380
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03400
03410
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03450
03460
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03480
03490
03500
03510
03520
03530
03540
035350
03560
03570
03580
03590
034600
03610
03620
03630
03640
03650
036460
034670
03680
03690
03700
03710
03720
03730
03740
03750
03760
03770
03780
03790
03800
03810
03820
03830
03840
03850
03860
03870
03880
03890
03900
03910
03920
03930
03940

03250
n2aQAan

TOWN3

DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
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DEFE
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176
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249
29
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24
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Z4

24
245
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152
131
152
163
153
146
170
160
179
140
167
186
137
148
27
24
2
24
24
24
24
9
24
24

bed
i

24
24

24

24

164
178
137
176
163
140
166
155
179
137
188
163
153
172
177

24
24
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7 6ED
7 6EE
7 6EF
76C0
76C1
746C2
76C3
76C4
76C5
76C6
Z46C7
76C8
76C%
76CA
76CE
746CC
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76E0
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Z6F2
76F3
76F4
76FS
76F 6
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76F A
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03960
03970
03980
03990
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04010
04020
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04040
04050
04060
04070
04080
04090
04100
04110
04120
04130
04140
04150
04160
04170
04180
04190
04200
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04220
04230
04240
04250
04260
04270
04280
04220
04300
04310
04320
04330
04340
04350
04360
04370
04380
04370
04400
04410
04420
04430
04440
04450
04460
04470
04480
04490
04500
04510
04520
04530
04540
0455
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04570
04580
04590
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04610
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DEFE
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DEFE
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DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
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DEFE
DEFE
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DEFE
DEFE
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176
149
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176
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27
24
24
24
24
24
£9
171
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186
181
176
151
27
Z4
24
24
29
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24
1460
190
181
186
189
144
27
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24
24
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76FD
76FE
Za&EF
7700
7701
7702
7703
7704
7705
7706
7707
7708
7709
7704
770E
770C
770D
770E
770F
7710
TAT L G
7712
7713
7714
7715
7716
7717
7718
7719
7714
771E
ZZ1C

771D
ZAAE
Z/1E
7720
7721
Vv
7723
2724
FAED
7726
1527
7728
7725
77248
772k
772C
772D
77 2E
772F
7730
£ 731
7732
7733
7734
7735
7736
7737
/738
7739
773A
773k
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DEFE
DEFE

neo

24
24
24
24
24
184
143
173
158
143
180

184
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773E 18
7736 18
773D 18
773E A0
773F 90
77490 00
7741 18
7742 18
7743 EO
7744 EODO
7745 EO
7746 EO
7747 EO
7748 EO
7749 00
77474 18
774K 18
Z7/C HE
774D 8C
774E 8C
774F 8C
7730 8C
7751 8C
7752 00
7753 18
7754 18
7755 83
7756 83
7757 83
7758 83
7759 B3
775A B3
775E 00
D000

Uil 0u
05270

5280
05290
05300
05310
05320
05330
05340
05350
05360
05370
05380
05390
05400
05410
05420
05430
05440
05450
05460
05470
05480
05490
05500
05510
05520
05530
05540
05550
05560
05570
05580
05590
05600

00000 TOTAL ERRORS

LAKE1
LAKEZ
LAKESZ
TOWN1
TOWNZ
TOWN3S
RUN3
RUNZ
RUN1
MOOR3
MOORZ
MOOR1
FIELD3
FIELDZ
FIELD1
THIEHKE
THICKZ
THICKI

TEALLD QO

The Forest - TRS-80

Zir ol
774na
7791
7Z0E
76E1
76E7
79DE
75D7
75D3
75C3
75EB6
79AE
7945
799C
7593
7574

755

7531

nnNnLanN

LAKES

LAKEZ

LAKEL

DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE:
DEFE
DEFE:
DEFE
DEFE:
DEFE
END

neee

27
24
24
24
160
144

24

24

176
176
176
176
174
176

249

24

140
140
140
140
140
140

24

24

131
131
131
131
131
131

19
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oo010 MODULE 3 OF <THE FOREST> : SIN & COS.

?

ggggg ; COFYRIGHT (C) GRAHAM T RELF 26/10/82,
7770 . .
i EEN ggg:g s gEEB ;7””45; Table of 127 wain (8)
7771 03 00060 DEFE 3 1 i
7772 06 00070 DEFE: b 2 (= ¢..90%) .
7773 09 00080 DEFE 9 3 Quadwrt .
7774 0C 00090 DEFE: 12 " .
7775 10 00100 DEFE 1% < euz.ﬁwaﬁwa
7776 13 00110 DEFE 19 (3 Cofinld -
7777 1& 00120 DEFE 25 7
7778 19 00130 DEFE 25 4
7779 IT 00140 DEFE 28 9
7776 1F 00150 DEFE 31 10
777E 22 00160 DEFE: 34 '
77T 25 00170 DEFE 37 1?
7A7ZDEZE 00180 DEFE 40 i3
777E 2B 001%0 DEFE 43 4
777F 2E 00200 DEFE 44 1S
7780 31 00210 DEFE 49 16
7781 33 00220 DEFE 51 17
7782 36 00230 DEFE: 5 13
7783 39 00240 DEFE: 57 19
7784 3C 00250 DEFE 60 20
7785 3F 002460 DEFE: 63 21
7786 41 00270 DEFE 55 22
7787 44 00280 DEFE 68 23
7788 47 00290 DEFE: 71 ri g
7789 49 00300 DEFE 73 25
7784 4C 00310 DEFE 76 26
778E 4E 00320 DEFE 78 27
778C 51 00330 DEFE 81 2€
7780 53 00340 DEFE 83 29
778E 55 00350 DEFE 85 30
778F 58 00360 DEFE 88 31
7790 5 00370 DEFE 90 32
7791 S5C 00380 DEFE: 92 22
7792 SE 00390 DEFE: 94 Yy
7793 40 00400 DEFE 94 15
7794 62 00410 DEFE: 98 {4,
7795 64 00420 DEFE 100 27
7796 b6 00430 DEFE 102 33
7797 48 60440 DEFE: 104 19
7798 6A 00450 DEFE: 106 Yo
7799 &E 00460 DEFE: 107 i
7794 4D 00470 DEFE 109 (7%
779E &F 00480 DEFE 111 43
779C 70 00490 DEFE 112 Ly
779D 71 00500 DEFE 113 4s
779E 73 00510 DEFE: 115 we
779F 74 00520 DEFE: 116 47
7760 75 00530 DEFE: 117 4%
77A1 76 00540 DEFE 118 ]
77462 78 0055 DEFE 120 S0
7743 79 00560 DEFE 121 5l
7784 74 00570 DEFE 22 s2
7785 74 00580 DEFE 122 3t
7706 7E 00590 DEFE 123 sS4
77A7 070 00600 DEFE 124 55
7748 7D 00610 DEFE 125 £y’
7749 7D 00620 DEFE 125 )
7786 7E 00630 DEFE 126 52
774 7E 00640 DEFE: 126 59
776C 7E 00650 DEFE 126 bo
776D 7F 00640 DEFE 12 bl
776E 7F 00670 DEFE: {3 b1 Oa t SINCos, L
77AF 7F 00660 DEFE 127 61 P PP PN T vl
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£ 7 ML

/7 6E
77AF

77B0 7F

T77E1
77E4
77E6
77E8
77EA
77EC
77EE
77C0
77C3
77C5
77C6
77C7
77C8
77CA
77CE
77CD
Z7LE
77D0
7703
77D4
77D6
77D7
77D%
77DA
77DC
77DE
77DF
77E0
+ZZE]
77E3
ZZES
77E7
77EQ
77ER
77EE
77F0
Z7E2
77F4
o000

/T
L E
il

010101
FECO
3038
FES0
302D
FE40
3021
217077
14600
SF

19

78
FEFF
7E
2002
ED44
47
21E077
A7
EDS2
79
FEFF
7E
2002
ED44
SF

50

co
ED44
C&680
0EFF
18D7
D&BO
01FFFF
18D0
ED44
06FF
18CA

Uu6e6U
00670
00680

006940,

00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
60800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
0095

00960
00970
00980
00990
01000
01010
01020
01030
01040
01050
01040
01070
01080

00000 TOTAL ERRORS
FOSCOS 77DE
FOSSIN 77CF

QUAD1
QUADZ
QUAD3
QuAD4

77C0
77E1
77E9?
77F0

SINCOS 77E1
COSTAE  77E0
SINTAE 7770

A“GQWQjA ﬁ&.ﬂﬁwi &Mijh)aab_dﬁﬂa:

2560 =

-

Lyt =

gk =

DEFE
DEFE
DEFE

LOSTAE DEFE

SINCOS LD
CF
JR
CF
JR
CF
JR
QUAD1 LD
LD
LD
ADD
LD
CF
LD
JR
NEG
FOSSIN LD

FOSCOS LD

QUADZ2 NEG

QUAD3 SUE

QuaD4 NEG

360° Cude

127 T '
127 61 Oa tsrNees,
" BCr0101H  Siyw of sind cov for quadrand K.
192 )M,..M A.
NC»QUAD4 iig
128
NC»QUAD3
44
NC»QUAD2
HLySINTAE  Pok & slat of Glle
Ds0
EyA DE:MH’M’W
HL s DE .
ArE Scaw of A
-1
Ay (HL) Gk acn velue (NB: wk -
NZsFOSSIN . F(‘ﬂ M
Al .
E»rA Savl B,
HL»COSTAE Pa;.kﬁ,e,J,{bls{e :
A Ueas ; ]
HL+DE a@‘tm; backwndda (4;.-; (fo‘.-fv,.
Arl Sign of c - = (V) |
=g 5
Ay (HL) NE: ,&QM).?
NZ,FOSCOS Gk oo value (8: flog 5
&wyhmh£aﬂ. [
EvA
DsE Reboon. A ind ket nnE
24d s o (B)= 4l (128-F)
Ar128 bt il ‘21,:‘44&-1‘(
Cy—1 cov <.
QUAD1
128 3ed quadvank: ) =—ain(b-128
ECsOFFFFH ,,fégu‘m(;f‘“ ',:f‘;:fu(,..h,
QUAD1
MW.- s (B= i (256-6)
Ey~-1 .
aUADL Adcp. of quadats,

1°4062S Mivimutan rtashidio. ..Je,mtc{; mln,.G_u'.T

90°

1°25  Angle bebivee. lantion poi ks [ Geed’) .

The Forest - TRS-80
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7JE77
7E78
7E7A
7E7E
7E7D
7E7E
ZE/F
7E89
7EB8A

77k 6
i o
77F9
77FC
ZIEF
7802
7805
7806
7808
7804A
780E
780D
780F
7810
7813
7816
7819
781C
781E
7BZ0
7823
7825
7827
7824
782D
782F
7831
7834
7836
7838
783E
783E
7840
7842
7845
7847
7849
78B4k
784E
7851
7853
7856
7859
/785C
785F
7861
7863
7866
7868
7864

CD9378
3ABC79
327D7E
ZABD7 9
Z2TE7ER
7C
FEOOD
2005
7D
FEAA
3873
AF
32777k
327A7E
CD9778
3ABET7Y
FEOO
2007
3ABD7 7
FE9&
3893
CD%778
3ABE7 9
FEOD
2007
3ABD79
FEFF
3821
CD9778
3ABE7 9
FEOO
2007
3ABD79
FEFF
3808
3JE00
32BATE
C32779
JE06
3Z28A7E
C3277%9
Ch9778
3ABETY
FE00
2007
3A8BD79
FEFF
3808
3E0C

00010
oooz2o
00030
00040
0oo0s0
00040
00070
00080
00090
00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
002920
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
0055

00560
00570
00580
00590
004600
00610
00620
00630
00440

b oW wr e

3 SYMEOLS IN OTHER MODULES!

FRACXH
XH
FRACYH
YH
FRACH
LINTH
HINTH
TG
TERSYM

)

TERRA

LAND

COUNTR

WOoD

TRUN

TTHICK

OFEN

TMONR

The Forest - TRS-80

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ORG
CALL
LD
LD
LD
LD
LD
CF
JR
LD
CF
JR
XOR
LD
LD
CALL
LD
B
JR
LD
CF
JR
CalLL
LD
CF
JR
LD
CF
JR
CALL
LD
CF
JR
LD
CF
JR
LD
LD
JF
LD
L.D
JF
CALL

CF
JR

CF
JR
D

MODULE 4 OF <THE FOREST>
COFYRIGHT (C) GRAHAM T RELF 23+t78T.

7E77H
FRACXH+1
FRACXH+3
FRACXH+4
FRACXH+6
FRACXH+7
FRACXH+8
FRACXH+18
FRACXH+19

77F&H
HEIGHT
Ar(FH)
(FRACH) » A
HL» (LH)
(LINTH) s HL
AsH

0

NZys LAND

Arl
17T 204 - -

CrTLAKE

A
(FRACXH) » A
(FRACYH) s A

! TERRA.
21/3 /83 -
(;MﬁdmbuﬁwL&*lz

Juereuq]
/\

loke lond
29 [ATTRTE]

a

brow
4 [hﬁt 7
ook
T?fr\;m] [f/rf-e\rﬁ]
i

e

. Lake purfacehocglh

Lok bese . lm‘]

}Mﬁhw.«&r
in.qdb-

=

ATTRIE  NB: HELCMT call bft IV prictiq b

Ay (HHD
0
NZyCOUNTR
Ay (LH)
150
CyTTOWN
ATTRIE
Ay (HHD
0
NZ»WOOD
Ay (LH)

L= —
295

CyOFEN

ATTRIE

Ay (HH)

0

NZy TRUN
Ar (LLH)

oe
T

CyTTHICK
Ar0

(TERSYM) » A

FEATUR
Ard

(TERSYM) » A

FEATUR
ATTRIE
Ay (HH)

0

NZy» TMOOR
Ar (LH)

Ll 1

e bw ]

C»TFIELD
A1?

Torom hore .
NE: Lok ATTRTR [k Ty 1 TARATZ .

Op% Lase .
s Lk Rk r8 left Tyt TARATS.
Kquukkbi.

Tlockelt hese .
NE: Lask ATTRIR left IY1T4RATZ,
Movr e .

Gﬂ““ﬂ.
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/d66
7868
786A
786C
786F
7872
7874
7877
7874
787C
787F
7882
7884
7887
7888
788E
788D

FEEE
3808
3E0C
3Z8ATE
C32779
3E1Z
328A7E
C32779
3E18
328AT7E
C32779
3EAA
327E7E
AF
327D7E
3E1E
28A7E

78?ﬂ4£§7779 B

T~ 7893
7897
7898
789k
789E
78a1
78A3
7844
7848
7 BAE
78AC
78AF
78BEQD
78E1
78ES
788
78E9
78EC
7 8ED
7 8EE
7 8EF
78C1
78C2
78C3
78C4
78Cé
78C8
78C9
78CaA
78CC
78CD
78CE
78CF
78D1
78D2
78D%
7806
78D9
78DC
78DE
78E1
78E2
_78E4
78ES
78E4
78E7
78E8
78EE
/8ED
78EF
78F0

The

FD218F79
aF
328C79
328D79
328E79
04605
CS
EDSE787E
3ATTTE
47
CDESY78
ES

ES
EDLEZE/E
3A7ATE
47
CDES78
ci1

D1

80
EDGA
55

SF

74
FE7F
3804
7E

7
Cé601
Sk

7A

2F
CEOD
o7
ZABCY9
19
Z28BC79
3ABEY S
CEOD
328BE79
Ci
10EF

£e

AF
&7

6F
FD4E0D
CE79
201E

D9
0607

Forest - TRS-80

UU6L0
00630
00640
00650
006460
00670
00680
00690
00700
00710
00720
00730
00740
00750
00740
00770
00780

00790

00800
00810
00820
00830
00840
00850
008460
00870
00880
00890
00900
00910
00920
00930
00940
00950
00940
00970
00980
00990
01000
01010
01020
01030
010640
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
011460
01170
01180
01120
01200
01210
01220
01230
01240

1250
01260
01270
01280
01290
01300

TMOOR

TEIELD

TTOWN

TLAKE

HEIGHT

ATTRIE

HLOOF1

ESEES

MULCOE

I
L.D
L[
LD
FUSH
LD
LD
LD
CaALL
FUSH
FUSH

255 r
CrTFIELD Cradabhist . |
Arl2

(TERSYM)»A

FEATUR

ArlB

(TERSYM) rA

FEATUR

Ar24

(TERSYM) A

FEATUR o Y
Ay AT 200 i n L | -./3 30851.

;LINTH);A W“'j“‘h“"‘a‘;’c“wf 4

(FRACH) »A
A»30
(TERSYM) A

BERILIR.. .. . s _ ]
IV AEH  Prok b M*W
A

(FH) s A

(LH) s A %IMM&
(HH) 1 A

ErS {pﬂﬂa{a4FuLﬁ
EC thfaﬁpomuﬁj

DE» (XH)

Ay(FRACXH)} Aok o - suprdainsdd -
EryA

MUL.COE HL-A= ais¢, pokIV b by .

HL.

AF

DEy (YH)

Ay (FRACYH) }@L— y- coords: ol

ErA

MUL.COE HEA = by, ponk IVE 2141 -

EC 1
DE PE-B=a > ‘
ArE |
HL » DE HL-A=a "x*""j . ;
D!L ‘
EvA ¥E = resull med 256

AsD Ms€of f g
127 Ifon ululf Mjb-
CyRESFOS "3

ArE M&Wm’{r[t«e-n—ﬂjbf)-

Arl
EvyA
AsD

A0

DyA PoE = 256 -D-E

HL» (FH) Al oot o@rall arinm e FH, LU, HH
HL » DE

(FH) »HL

Ay (HH)

A0

(HH) v A

EC Rdhmi,bq(qwmtw

HL.OOF 1 ek .

"?" ' - MMM‘Z)E{

E;: uunLl‘puﬁﬁh
C» (IY+0) ek rulliplying t.bjIY ResudbaML-A
7C SI:&*? "'C{F‘b-la-t n ub.‘ i

NZ » SUECOE

Ey7 Moz{fnﬁgh_rvy&w\dllﬂ!
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e A ' A™ > L. el N
78ED 201E 01280 JR NZ » SUECOE ffeat, aioby

7BEF D9 z
78F0 0607 8%333 Eéx 017 No.of bils i mualliplins.
78F2 DY 01310 HLODF3 EXX
78F3 CELC 01320 KR H " Ee}
78F5 CELD 01330 KRR L
78F7 CELF 01340 RR A (AT L $Al
78F9 CE19 01350 KK £
78FE 3003 01340 JR NC » HNOADD I{hkumoxdztr1bk4€
78FD 80 01370 ADD ArE Mot wdd condisly
78FE EDSA 01380 ADC HL » DE il peandl .
7900 D9 01390 HNDADD EXX
7901 10EF 01400 DJUNZ HLOOF3 04¢t&%wf~JR?&1r-
7903 D9 01410 ENDCOE EXX
7904 CE1C 01420 RR H
7906 CEILD 01430 KR L noeu...}s,eu,zé jee{;...ulebj'l).
7908 CE1F 01440 KR A
790A FDZ3 01450 INC TY PM%MME:“M, b, of @41 o
790C C9 01460 RET
790D D9 01470 SUECOE EXX subbudueva+a~a{»&w{rﬁfC<¢:
790E 0607 01480 LD Bs7
7910 D9 01490 HLOOF4 EXX
7911 CE1C 01500 KR H
7913 CE1D 01510 KR L
7915 CE1F 01520 KR A
7917 CE19 01530 KR C
7919 3003 01540 JR NC » HNOSUE
791E 90 01550 SUE: E
791C ED52 01560 SEC HL»DE
791E D9 01570 HNOSUE EXX
791F 10EF 01580 DJNZ HLOOF4
7921 18E0 01590  JUR_ ENDCOE_____  ——  ————
T 01400 T
01610 ;FEATURES, FLAGS & CODES:
01620 3
7923 00 01630 FEATYF DEFE 0 Iadecko 12 mvoy of prebaliliting ead festive !
7924 20 01640 CODE DEFE 3z Z—LﬂlrFﬂjnﬂh,dﬂ4¢ﬁi{uofbj.
7925 20 01450 DEFE 32
7926 00 01440 DEFE 0
01670 3
7927 3ABY7E 01680 FEATUR LD Ay (TG)
7924 FE14 01450 CF 20
792C 3051 01700 JR NC»NOFEAT Mo#AtMHh~LA1°’Gw“
792E FDZ19479 01710 LD IY»TABAT1- Rau4zeAu&;jaaﬁ;dJ:hk&4.
7932 AF 01720 XOR A
7933 327778 01730 LD (FRACXH) » A
7936 327A7E 01740 LD (FRACYH) »A ..
7939 3A787E 01750 LD Ar (XH) F“t““hl* ke
793C E&FB 01740 AND 0F8H tn Brax B s area
793E 32787E 01770 LD (XH) »A -
7941 3A7E7E 01780 LD Ar (YH) R
7944 E4F8 01790 AND 0F8H ‘ /
7946 327BE7E 01800 LD (YH) »A
7949 CDY778 01810 CALL ATTRIE @ L, U RL .
794C 3A8D79 01820 LD Ay (LH) N ;%L 4.4@*&1'
794F E6EF 01830 AND BEFT 5| - doqk (et Lo b
7951 FEBO0 01840 CF s
7953 2024 01850 JR NZ»NOFEAT
7955 CD9778 01860 CALL ATTRIE ms:MAfﬁenﬁhﬂn&TA&Tz-s.
7958 3ABD79 01870 LD Ay (LH)
795E E&3F 01880 AND 63 1nd91€6|nL30ﬂ11-
795D 322379 01890 LD (FEATYF) s A
7960 3ABD79 01900 LD Ar (LH)
79463 E&640 01910 AND 44
7965 281C 01920 JR ZoNOCODE I chence of aflas -
7947 CD9778 01930 cALL ATTRIE  NB: Lok ATIRD8 eft TV ak TARAT3-S.
796A 3ABE79 01940 LD Ar (HH)
796D E6OF 01950 AND 15 Rarae A.. 0.
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/Y6A BABEZY 01940 LD As (HH) 3

796D E6HOF 01950 AND 15 Rorae A..0.
79&F C641 01960 ADD ArbS A;;auﬂir
7971 322479 01970 LD (CODE) yA
7974 3ABD79 01980 LD Ay (LH)
7977 E&OF 01990 AND 15 RangeA.. 0.
7979 Cé41 02000 ADD Ay 65 Asci (Ml .
797E 322579 02010 LD (CODE+1)+A
797E C9 02020 RET
797F AF 02030 NOFEAT XOR A
7980 322379 02040 LD (FEATYF) s A
7983 3EZ0 02050 NOCODE LD As32
7985 322479 02040 LD (CODE) yA
7988 322579 02070 LD (CODE+1) sA
798E C9 genpn  _ C_RE} e —
i 02090 3

02100 ;LOCAL DATA!
798C 00 02110 FH DEFE 0
798D 00 02120 LH DEFE 0
798E 00 02130 HH DEFE: 0

L. 02140

sk | TR 02150 3 TAELES OF COEFFICIENTS:
798F A4 021460 AEH DEFE 46T 900 a,
7990 08 02170 DEFE ZE b,
7991 84 02180 DEFE 132 1S ay
7992 1C 02190 DEFE 28 21 b,
7993 20 02200 DEFE 44 1 aq
7994 74 02210 DEFE s 9k by
7995 0C 02220 DEFE X7 0l ay
7996 94 02230 DEFE 141 202 by
7997 CC 02240 DEFE 284 12 as
7998 4C 022%0 DEFE 8 157 be
7999 AE 02240 TAEATL DEFE 171
7994 83 02270 DEFE 131
799E AE 02280 DEFE 171
799C 8C 02290 DEFE 140
799D ES8 02300 DEFE 184
799E 64A 02310 DEFE 106
799F &1 02320 DEFE 97
7940 7E 02330 DEFE 126
7941 7C 02340 DEFE 124
7982 &0 02350 DEFE 96
79A3 98 02360 TAEATZ2 DEFE 152
7984 4E 02370 DEFE 107
79485 99 02380 DEFE: 153
7966 Eb 02390 DEFE 182
79687 44 02400 DEFE 68
7968 AZ 02410 DEFE 162
7909 76 02420 DEFE: 118
7960 E3 02430 DEFE 179
796E 9E 02440 DEFE 158
796C AE 02450 DEFE 171
794D E3 02460 TARAT3 DEFE 179
796E AC 02470 DEFE 172
79AF EE 02480 DEFE 190
79E0 6C 02490 DEFE: 108
79E1 EA 02500 DEFE 186
79B2 65 02510 DEFE 101
79E3 CO 02520 DEFE: 192
79E4 C0 02530 DEFE 192
79E5 5 02540 DEFE: 95
79E6 AC 02550 DEFE 172
0000 02560 END

00000 TOTAL ERRORS
TAEAT3  79AD
TAEATZ2 79A3
NOCODE 7983
TAEATL 7999
NOFEAT 797F
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NULUDE
TAEATL
NOFEAT
CODE
FEATYF
HNOSUE
HLLOOF4
ENDCOE
HNOADD
HLOOF3
SUECOE
RESFOS
MUL.COE
HLOOF1
AEH
TFIELD
TMOOR
FEATUR
TTHICK
TRUN
OFEN
WOOD
TTOWN
COUNTR
HH
ATTRIE
TLAKE
LAND
LH

FH
HEIGHT
TERRA
TERSYM
TG
HINTH
LINTH
FRACH
YH
FRACYH
XH
FRACXH

/783
7999
797F
7924
7923
7921E
7910
7903
7900
78F2
790D
78D2
78ES
78A3
798F
7872
786A
7927
7851
7849
7859
7838
7874
7827
798E
7897
7882
780F
798D
798C
7893
77F 6
7E8A
7E89
7EB7F
7B7E
7E7D
7E7E
7E748
7E78
7B77



77Fé&6
7E77
7E78
7E7A
7E7E
7E7E
7EBA

7EAE

7000
7EAE
7EAC
7EAE
7EAF
7EE1
7EE3
7EE4
JEES
7EES6
7EET
7EES
7EE?
7EEA
7EEBEE
JEEC
7EED
7EEE
7EEBF
JECO
ZEC1
JECZ2
7EC3
7ECA4
TEES
0003
7ECY
7ECA

T 7ECE
7ECE
7ED1
7ED4
7EDé
7EDY
7EDC
JEDF
7EEZ2
JEES
JEE7
7EEA
7EED
7JEFO
7EF3
JEF&
JEF9
7EFC
7EFF
7F00
7F02
7F04

0o
0100
00
0100
oo3c
s
=4
52
o4
=i
54
4D
4D
4an
47
47
47
53
53
53
4c
4c
4c
01

00
00

CDC901

21003C
22B17E
3E10
32CAYE
3A777E
3ZCA7E
2A78B7E
ZZ2C77E
3E20
32C97E
3ACH7E
327778
2ZAC77E
22787k
CDF&77
ZA7ETE
3ACS7E
47
CE3C
CE1D
10FA

00010 # MODULE 5 OF <THE FOREST> { MAFS,
00020 5 COFYRIGHT (C) GRAHAM T RELF 23/1/83.
’

00030

00040 ; ADDRESSES IN OTHER MODULES:
00050 TERRA EQU 77F&H
000460 FRACXH EQU 7E77H
00070 XH EQU FRACXH+1
00080 FRACYH EQU FRACXH+3
00090 YH EQU FRACXH+4
00100 LINTH EQU FRACXH+7
00110 TERSYM EQU FRACXH+19
00120 3

00130 ORG 7EAEH
00140 DATA:

00150 MAFSAV  EQU 7000H
001460 FRACDX DEFE 0

00170 DX DEFW 1 PO I Y, S %, .

00180 FRACDY DEFE 0

00190 DY DEFW 1 )
00200 SCRFOS DEFW 3C00H Cuotkd on -
00210 TERLET DEFM 'RRRTTTHMMGGGSSSLLL'Thﬂm“ﬁptbﬁhv.

-fmmﬁbexcmthﬁNJ
= NRTeH = fnne ( L (6% CL) —%&]me Basic .

Lo
NEfeHT .3, VAT
| 03125 71
2 0-b2S 4
3 125 %
Y -5 b
H s 32
. e bY
7/ 20 128
% to 256
q

20 Siz i R N . “‘t
00220 NKRIGHT DEFE 1 No.of %»LPFNML«Q WE (et 320).
00230 XSAVE  DEFS 3 smaizzgw»tufu(Mm&trn?ﬂ
00240 COLUMN DEFE 0 Conek colinnn wo. of call (1--32). =

00250 ROW DEFE 0 Conek o ~o0.of (r-1ty-

00240 ; S A R R R
00270 MAF CALL 01C9H  Cleasacern (KOM), 1)»104-3 %o-»
00280 LD HL»3CO00H stafpaidoqsd ( :i
00250 LD (SCRFOS) sHL  taploft b gk
00300 LD Arld ]emw\gau)
00310 LD (ROW) » A

00320 LD Ay (FRACXH)

00330 LD (XSAVE) » A

00340 LD HL » (XH)

0035 LD (XSAVE+1) yHL

003460 MLOOFL LD Ar32

00370 LD (COLUMN) s A

00380 LD As (XSAVE)

00390 LD (FRACXH) s A

00400 LD HL» (XSAVE+1)

00410 LD (XH) »HL

00420 MLOOFZ CALL TERRA

00430 LD HL s (LINTH) c.r,&t‘._:tf B aes
00440 LD Ar (NRIGHT)  No.of ratbelif =>1).
0045 LD ErA 43

00460 MLOOF3 SKRL H

00470 RK L

00480 DJNZ MLOOF3
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/F00 CE3C 004460 MLODOF3 SRL H

7F02 CE1D 00470 KR L
7F04 10FA 00480 DJUNZ MLOOF3
7F06 3E3C 00490 LD Ar' <!
7F08 85 00500 ADD ArL
7F09 E&7F 00510 AND 7FH No aruphics or comprtascom crdts!
7FO0E 2AE17E 00520 LD HL » (SCRFOS)
7FO0E 77 00530 LD (HL) rA
7FOF 23 00540 INC HL
7F10 22B17E 00550 LD (SCRFDS) yHL
7F13 3ABATE 00540 LD As (TERSYM) NE:TEREA ak TERSYM=bn :n=¢..5,
7F16 CE2F 00570 SRA A A=3n.
7F18 21E37E 00580 LD HL» TERLET
7F1E 0600 00590 LD Ey0
7F1D 4F 00600 LD CrA
7F1E 09 00610 ADD HL»EC
7F1F 7E 00620 LD Ar (HL)
7F20 2AE17E 00430 LD HL » (SCRFO0S)
7F23 77 00640 LD (HL) »A
7F24 23 00650 INC HL
7F25 22E17E 00640 LD (SCRFOS) yHL
7F28 3A777E 00670 LD Ay (FRACXH)  Tacaid .
7F2E 47 00680 LD ErA
7F2C 3AAE7E 00490 LD Ar (FRACDX)
7F2F 80 00700 ADD ArE
7F30 32777E 00710 LD (FRACXH) s A
7F33 2ZA787E 00720 LD HL » (XH)
7F34 EDSEAC7E 00730 LD DE » (DX)
7F3A EDSA 00740 ADC HL »DE
7F3C 22787E 00750 LD (XH) PHL
7F3F 3ACY7E 00740 LD As (COLUMN)
7F42 3D 00770 DEC A
7F43 32C97E 00780 LD (COLUMN) &
7F46 FEOO 00790 CF 0
7F48 20AC 00800 JR NZyHLOOFZ Nk o (wind) .
7F4A 3A7A7E 00810 LD Ay (FRACYH) Lﬁu&hmkj
7F4D 47 00820 LD EsA
7F4E 3AAE7E 00830 LD As (FRACDY)
7F51 80 00840 ADD ArE
7FS2 32747E 00850 LD (FRACYH) s A
7F55 2A7E7E 00840 LD HL s (YH)
7F58 EDSEAF7E 00870 LD DE» (DY)
7F5C EDSA 00880 ADC HL »DE
7FSE 227BE7E 00890 LD (YH) yHL
7F61 2AE17E 00900 LD HL» ¢ SCRFDS)
7F44 110000 00910 LD DE» 0 oﬁ&*{@naﬁkh;nafaik.
7F67 19 0092 ADD ML s DE
7F68 ZZE17E 00930 LD (SCRFOS) s HL
7F6E 3ACAZE 00940 LD A» (ROW)
7F6E 3D 00950 DEC A
7F6F 32CA7E 00960 LD (ROW) s A
7F72 FEOO 00970 CP 0
7E74 CZES7E 00980 JF NZsMLOOF1  Neety ()
7F77 21003C 00990 LD HL »3C00H Mag iawmo & ol Sl
7F7A 110070 01000 LD DE » MAFSAV 4 :
7F7D 010004 01010 LD EC»1024 ““*!“F astafor
7FB0 EDEO 01020 LDIR F”*t‘j'

i raz/ 0y 1V ARCLISIENS T4 SETil A0 AR AR
7F83 210070 01040 FRIMAF LD HL » MAFSAY. o
7F86 11003C 01050 LD DE»3C00H Rbﬁwvmdp P ed
7FB9 010004 01040 LD EC»1024 b 4weR, | e
7FBC EDED 01070 LDIR
7FBE 21003C 01080 LD HL»3C00H
7F91 0610 01090 B g Br16 No. of v ts ml:{:ro-»m :
7F93 C5 01100 FLOOF1 FUSH EC
7F94 0640 01110 LD E»64 Lumww
7F96 CDD10S 01120 FLOOF2 CALL 05D1H
7F99 20FE 01130 JR NZ»FLOOFZ fw&'wmffh.t
7F9E 7E 01140 In A (HI ) PO A R
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7F99

A A AV

01130
01140
01150
01140
01170
01180
01190
01200
01210
01220
01230
01240
01250
01260
01270
01280
01290

Z0FE
7F98 /7L
7FE9C 32E837
7F9F 23
/FAD0 10F4
7FAZ2 CDD105
7FAS 20FB
7FA7 3E0O0D
/FAY 32E837
/FAC CDD1i05
/FAF 20FB
7FE1 3E0A
/FB3 32E837
/FB& C1
7FB7 10DA
/FBE9 C9
0000
00000 TOTAL ERRORS
FLOOF4 7FAC
PLOOF3 7FAZ2
PLOOF2 7F96
PLIAN"L 7FEYS
FPRIMAF 7F83
MMLOOF3 7700
BMLOUPZ /ZEF6
MAAN] 7EED
MAF 7ECE
ROW 7ECA
LALLM kLY
XSAVE JEC6
N1t | 7LD
TERLET 7ER3
SCRPOS 7EB1
DY 7EAF
FRACDY Z7EAE
DX 7EAC
FRACDX 7Z7EAE
MAFSAV 7000
TERSYM 7EB8A
LINTH /B7E
YH /BE7E
FRACYH 7E7A
XH /E78
FRALEN (7877
TERRA /77F 6

P ALUVUUT O

FLOOF3

FLOOF4

LHRLL

JR
LD
LD
INC
DJUNZ
CALL
JK
LD
LD
CALL
JR
LD
LD
FOF
DJNZ
RET
END

UOoL1H

NZyFLOOFZ

Ay (HL)

(37EBH) »A

HL
FLOOFZ2
05D1H

NZ»FLOOF3

Ay13

(37E8H) »A

05D1H

NZyFLOOFA4

Ay10

(37E8H) v A

EC
FLOOF1




Coneclionte Map modole 22523

(m&wdt»dh,@;ﬁrm)
sRebot vy b acenn
F‘"W A le""\““‘"

A e, 3cpepm

W\, lp2y

i
5 New—pome—sn—prechls Set (Gt wo. o

_M——-—-g_-s-n- mr(w;%QH)ia

all—peites |
s Pred b sz,

d A 3chpébH
;Lo—mfvléw

d a,lb
plovgl 1 [wmn:a),q
BLW]CmrLL}-Co’tMW

td a4
ploogl (), a
;(-oéu&u%r«%&h
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00010 ; MODULE 6 OF <THE FOREST> ! SHOW FEATURE.
00020 3 COFYRIGHT (C) GRAHAM T RELF 24/1/83.
00030 ;
00040 3 SYMEOLS IN OTHER MODULES:
7DFE 00050 FRISTR EQU 7DFEH
00060 ;
00070 i ROUTINE TO SHOW FEATURE MESSAGE FOR INDEX (1..63) IN
00080 ;
7A00 00090 ORG 7A00H
7400 211E7A 00100 SHOFEA LD HLsFEATIN1 fontun
7403 060C 00110 LD Er12 vl = wo. pea -
7405 EE 00120 SHLOOF CP (HL) S %
7406 3805 00130 JR CsINDEXZ
7408 23 00140 INC HL 7 cocrttiks &= toord-baetd .
7A09 23 00150 INC HL
7A0A 10F9 00160 DJNZ SHLOOF
7A0C C9 00170 RET Refirnon Cavralid undece (>63) .
7A0D 111800 00180 INDEXZ LD DEsFEATNZ-FEAIN1
7810 19 00190 ADD HL » DE HLmtabumof,d;.ﬁ
7811 SE 00200 LD Ey (HL)
7612023 00210 INC HL
7813 Sé 00220 LD Dy CHL) Y€ peiks & iy,
7A14 Z1DE3F 00230 LD HL»3CO0H+990 b«eﬁgp«uﬁb
7417 CDFE7D 00240 CALL FRISTR
741A C9 00250 RET
00260 3 )

_ 00270 3 INDEX 1% luh&&{&J@CJﬁcfr.Rdef waont vk (1.-63) for
7ALlE 0EQO 00280 FEAIN1 DEFMW 11 e¢d. ,e,+r
7A1D 1500 00290 DEFW 21 5
7A1F 1800 00300 DEFMW 24 (ﬂ‘L j 3
7421 1D0O 00310 DEFW 29
7A23 1F00 00320 DEFMW 31
7425 2300 00330 DEFMW 35
7AZ7 2A00 00340 DEFW 42
7A29 3500 00350 DEFW 53
7AZE 3700 00360 DEFMW 55
742D 3C00 00370 DEFW 60
7AZF 3E00 00380 DEFW 62
7431 4000 00390 DEFMW 64

00400 ; INDEX 2% Puez:p¢¢344&a¢u
7A33 4E7A 00410 FEAINZ DEFW SDEFRE
7A35 S567A 00420 DEFW SKNOLL
7837 SC74 00430 DEFW SNICHE
7A39 627A 00440 DEFMW SFOND
7A3E 6774 00450 DEFW STANK
7H3D 7274 00460 DEFH SEUILD
7A3F 7E7A 00470 DEFW SROCK
7841 8874 00480 DEFMW SEQULD
7443 9074 00490 DEFW SRUIN
7845 9574 00500 DEFW SMINE
7847 A07A 00510 DEFW SROOT
7849 AE7A 00520 DEFW SFOLD

00530 5 MESSAGE STRINGS!
7A4E 44 00540 SDEFRE DEFM 'DEFRESSION®
7A4C 45
744D 50
7A4E 52
7A4F 45
7A50 53
7451 53
7452 49
7453 4F
7454 4E
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7453
7A54
7A59
7A56
7A57
7A58
7A59
7H5A
7ASE
7ASC
7A5D
7ASE
7ASF
78460
7861
7A62
7A63
7A64
7A465
7Ab66
7A67
778468
7R469
7A464
7A6E
7H60C
7H6D
7ALE
7A6F
7470
7871
7A72
7H73
7B74
TB75
7476
777
7478
TA79
7A74
7A7E
747C
747D
7A7E
7A7F
7880
7681
7682
7483
7A84
74685
7486
74887
7A88
7689
7684
7A48E
7A8C
7A8D
7 ABE
768F
7890
7A91
TA92
7493
7694
7A9S
TH96

The Forest - TRS-80

4F
50
00
42
4F
55
4c
44
45
52
00
52
S5
49
4E
00
4D
49

00550
00560

00570
00580

00590
00400

00610
00620

00630
00640

00650
00660

00670
00680

00690

00700

00710
00720

SKNOLL

SNICHE

SFOND

STANK

SEUILD

SROCK

SEOULD

SRUIN

!

SMINE

DEFE
DEFM

DEFE
DEFM

DEFE
DEFM

DEFE
DEFM

DEFE
DEFM

DEFE
DEFM

DEFE
DEFM

DEFE

DEFHM

DEFE
DEFM

0
"KNOLL'

0
‘NICHE'

'FOND"

0
'"WATER TANK'®

0
'BUILDING'

0
'ROCK OUTCROF'

0
'EOQULDER'

"RUIN'

0
'"MINE SHAFT'

page 41



7H95 4D 00720 SMINE DEFM "MINE SHAFT'
7496 49

7A97 4E

7A%98 45

7A%9 20

7A%9A 53

7A%E 48

7A%C 41

7A9D 44

7APE 54

7A9F 00 00730 DEFE 0

7AA0 S2 00740 SROOT DEFM '"ROOT STOCK'
7AA1 4F

7AAZ 4F

7AA3 54

7AA4 20

7AAS 53

7AA6 54

7AA7 4F

7AAB 43

7AAY 4E

7AAA 00 00750 DEFE 0

7AAE 53 00760 SFOLD DEFM 'SHEEF FOLD'®

7AAC 48

7AA6D 45

7AAE 45

7AAF S0

ZAED 20

7AE1 46

7AEZ2 4F

7a8E3 4C

7AE4 44

7AES 00 00770 DEFE 0
00780 3

0000 00790 END

00000 TOTAL ERRORS

SFOLD 7AAE

SROOT 7AA0

SMINE 7A95

SRUIN 7A%0

SEQULD 7A88

SROCK 7A7E

SEUILD 7A72

STANK 7A67

SFOND 7A62

SNICHE 7A5SC

SKNOLL 7A56

SDEFRE 7A4E

FEAINZ 7A33

INDEXZ 740D

SHLOOF  7A05

FEAINL 7A1E

SHOFEA  7A00

FRISTR 7DFE
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THE FOREST — A SIMULATION OF THE SPORT OF ORIENTEERING

Frankly, before Mr. Relf submitted this program for publication we had never heard of the sport of orienteering. Having been very
impressed with the program, however, we took the trouble to enquire off our more agile and energetic friends and were surprised to find
that the sport is very widespread. Apparently, large numbers of people go orienteering every weekend, particularly of course in the
better weather. Before we go into the program therefore, in case there are lazy people out there like us, perhaps we should describe the
sport. At an orienteering event each competitor is given a detailed printed map of the forest on which is drawn a course to be followed.
The course is normally marked in red as a series of numbered circles joined by straight lines. The centre of each circle is a feature
printed on the map. This might be a boulder, the corner of a thicket, the junction of two roads, or whatever the course planner has
chosen. The corresponding feature on the ground has a red and white ‘control” flag next to it. The competitor has to visit the marked
control points in the numbered sequence but is free to choose any route between controls; it is not necessary, and frequently impossible,
to attempt to follow the straight lines connecting controls on the map. As proof of visiting each control the competitor also carries a
control card. This has numbered squares to be marked at the controls. Each control flag bears a simple code of one or two letters or
digits which the competitor can check against a description list to ensure that the correct control has been found. Having found the
correct control the correspondingly numbered box on the control card is punched with a red plastic needle-punch hanging next to the
flag. The needles on these punches form various patterns which can easily be checked afterwards by officials at the finish. The course is
a race against time, with competitors usually being started at intervals of at least a minute to prevent them following each other. Other
factors which prevent following are that the forested terrain reduces visibility and that different competitive classes (very often this
means age groups) have different courses going in quite different directions and crossing each other. Any control flag found may well be
on a different course from your own, so it is no good just looking for the flags. The start of the course is marked on the map by a red
triangle rather than a circle. The finish is shown by two concentric circles. Neither the start nor the finish need correspond to mapped
features. There are usually long tapes laid out to funnel competitors past the finish so they all pass the time-keeper from the same
direction and in single file. It should be pointed out that, although there has been frequent reference to competition in the preceding
paragraphs, orienteering is enjoyed by many people purely for the personal challenge of pitting their wits against the map, course-
planner and terrain. It is this aspect which the computer program captures best and it is hoped that it will encourage newcomers to go
and try the real thing.

The program is a simulation of the above. It is in real time and the user of the program literally becomes a competitor. It comes complete
with a coloured map of the forest, which has been drawn by Mr. Relf personally, plus of course all necessary instructions. The program
is intended to be useful as a training aid to orienteers as well as being a game in its own right. In particular, it can assist with the inter-
pretation of contours for navigation, which is one of the most difficult techniques in mastering orienteering. This is assisted in the
program by displays showing cross-sections through the terrain or maps of parts of it at any chosen scale or contour interval. Such
displays complement the normal view presented to the user by the program, which is the scene ahead if standing on the ground at some
point in the forest, with trees and other objects all around. When moving through the forest in the program, the size of paces and your
bearing both drift slightly as they would in real life. You can therefore practice distance estimation and aiming-off techniques as in a
real orienteering event. Furthermore, your running speed depends on the type of terrain and on the steepness of hills, so realistic route
choices are required between controls. The forest is enormous (effectively limitless) and only a small portion has so far been mapped.
There is nothing to stop you moving off the edge of the map, so unless you are an intrepid explorer, be warned! The forest contains no
linear features other than vegetation boundaries and the edges of towns and lakes (i.e. there are no roads, fences, streams etc.). This is
to make navigation more difficult for training purposes. The program can be used to introduce novices to many features of the sport of
orienteering and also to train map makers. It is also likely 1o be of value to geography teachers, particularly in demonstrating the
relationships between maps and the physical features they represent.

At the moment, Orienteering is for tape based machines but, if there is sufficient interest, as we feel sure there will be, a disk version
will be forthcoming in the not too far distant future.

EATMAN — CHOMP-CHOMP-CHOMP BEFORE YOU GET CHOMPED

There are a number of games like this on the market, but this one is for the Colour Genie. You are in control of a little man who dashes
around the screen. He has to eat up objects in his way before monsters eat him up. We must say that, at first sight, this game appeared
very simple, but it is not quite as easy as it looks. Sound and colour are good; graphics are medium. In all fairness there is not much you
can do with graphics in a program like this

CHURCH/TOWER — A NEW ADDITION TO THE ECONOMY LINE

In the last list we started a new line of software. At that time it contained four arcade games, all of which were of reasonable quality but
of low cost. They were principally aimed at newcomers to the hobby. We are now adding two more programs. This time they are
Adventures. The saving in cost is that two Adventures are supplied for the price of one! We must emphasise that this rather drastic low
price does not infer any lack of quality on the program. They are by a new author, Mr. P. Joy, and when he approached us to publish
them we made the point that various series of Adventures have been around for quite a while and he was rather late in bringing them to
the market. Consequently we agreed that the two, entirely different, Adventures would be sold in the one package and incorporated in
this new line. Hopefully we will be expanding it in the future and in the new catalogue it will be differentiated in some way or other.

One of the Adventures is called Church and the other is called Tower. They both follow the fairly standard screen display of a short
description of your whereabouts at the top of the screen and then the dialogue beneath. Indeed, the whole format of both Adventures is
similar to the Mysterious Adventure line and others, Directions may be abbreviated to a single letter, such as N for north and U for up.
Normal commands are also used, such as QUIT and INVENTORY.

The scenarios are fairly straightforward. The Church Adventure is based in a typical church in England which is occupied, amongst
others, by a large rat and a mad monk. This is a treasure-finding adventure and 12 are included. Completion of the Adventure is when
all treasures are taken to the crypt. The Tower Adventure takes place in the Tower of London. Again the object is to collect treasures.
There are 10 of them plus an un-named treasure, and vary from the jewelled orb to the Magna-Carta. Part of your problems are
represented by two axemen who live in the Tower, but you will also encounter some ghostly voices. Hint Sheets are available for both
Tower and Church.

DIG OUT — AND DIG YOU WILL HAVE TO!

The instructions for this game start ' The wildest adventure of your life is about to begin'’. Itis not an Adventure in the true sense u_f the
word, but it is certainly wild. It comes from Computer Shack who, as readers of this catalogue will know, are fast gaining an enviable
place in the market as leaders in fast arcade games, and particularly in the field of graphics. It will be remembered that they are the
instigators of the wrap around graphic theory. Dig Out certainly continues on in the same tradition. On the title page there are so many
things flashing around at the same time that it gets a bit difficult to see what one is to do. The scenario is ﬂ"m‘ you must dig your way
through tons of rock and rubble whilst exploring a vast underworld complex. This underworld playground is |nhnb|(¢d by the normal
selection of gruesome beasts. They are able to glide through the earth, avoiding your attacks. They are also able to "‘Iﬂht back, so they
prove to be rather fearsome foes. There are fifteen different levels and in each one you will encounter new and different groups of
monsters. You do have an offensive weapon. It is of restricted range and can only shoot through tunnels that h_lve been dug_4 Tho
monsters have many ways of moving, creeping through the tunnels or burrowing their way through the earth. Occasionally two will join
forces and form their own tunnel. As you progress through the underworld, so the difficulty level increases. For instance, the
amalgamation of two monsters to fight you will only occur at more advanced levels. The monsters also lay eggs, contact with which is
instant death for you. On each screen you will find two rocks. These have many useful purposes because they are just as _hlnl for
monsters as they are for you. |f you can trick a monster into running into one or manage to drop one on a monster you will score.
Scoring, incidentally, is quite complex. The number of points you get depends upon the time you have been playing the game. Dig Out
is compatible with TRS-BO type joysticks and, of course, supports sound. In the disk version, the top six scores are saved permanently on
disk. On the tape version, of course, they are lost on power down,
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The main feature of the Forest is a real-time simulation of the sport
of orienteering, in which the user of the program becomes a competitor.
Orienteering has been described as "car rallying on foot". It is essentially
a cross-country race across difficult terrain (usually forest) to which has
been added the extra dimension of navigational problems, though not cryptic
problems of the "treasure hunt" kind.

The program is supplied on a tape cassette in the standard format for
TRS-80 Level II. It consists of two program files which must be loaded into
memory. The first is a System file called FOREST and the second is a Basic
file called "F". The machine code kernal is loaded using the SYSTEM command.
Type in FOREST after the first asterisk and the program will begin to load.
When the second asterisk appears, Model I users need only press the Break key
for the READY prompt to appear. Model III owners must type in /6681 after the
second asterisk. Both methods will give the READY prompt so that the user can
then use the CLOAD command to load the Basic part. After this latter section
has loaded, typing RUN will begin the game.

The program takes a few seconds to get started. While it is setting up the
“course" it displays its title. If you press any key the screen will soon change
to show the scene at the start of the course. Race time is immediately running
against you and you should start moving as soon as possible. The race time runs
at a similar rate to real time but is not exactly the same. You can see the time
by using the TIME command which will be described later.

The map with your course marked on it is provided with this guide. The
following sections describe how to use the program to navigate around the course.

THE DISPLAYED SCENE

Figure 4 is an example of a scene which might be displayed by the program.
1t contains the following things which are also identified in Figure S.

- Nine terrain symbols placed on a horizon six metres ahead of you. For
brevity we will refer to a terrain symbol as a tree in the rest of this
guide but it can take any of the following forms.

A tall tree, often with only the trunk visible because the leaves
are off the top of the screen, represents mature wood through which you
could easily run. This terrain will be referred-to as runnable wood, or
just "run". On an orienteering map such areas are shoun in white.

A short fir tree represents thicket. Young trees like this are common
in real forests and because their branches interlock they can be very
difficult to get through. The program takes account of this and it is
often wiser to skirt round such thickets. On an orienteering map thickets
are conventionally green.

A tuft of short vertical lines of varying lengths represents tussocky
moorland or heather. This will also be slower to move through than other
types of terrain. Moorland (often more generally "rough open") is printed
in ochre or orange on orienteering maps.

An even row of six dashes represents open grassland, the fastest
terrain to run across. Such open ground is represented in bright yellow
on orienteering maps.

A house symbolises a settlement of any size, always referred to in the
program as a town. No orienteering features appear in the towns and there
are consequently no control flags there. Towns do not often appear on real
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orienteering maps but the general symbol for built-up areas is a diaganol
black and white line shading.

A solid horizontal bar denotes the surface of a lake. The program does
not allow you to run through lakes: forward motion stops with a warning
message at the top of the screen. You could wade across any lake by moving
one pace at a time (i.e. by pressing a key for every step) but this would
be very slow. There are of course no controls in lakes. Lakes are printed
in blue on orienteering maps.

Each "tree" is positioned, naturally enough, with its base showing where
the ground would be six metres away from you in its direction. Their relative
vertical positions therefore show how the ground undulates ahead of you.

The central tree is of course standing on the ground straight in front of you.
The others are spaced at intervals of 11.25 degrees. This means that a 90
degree sector of the six metre horizon is visible, 45 degrees to each side.
When you turn by using single keys (see later) the scene shifts by the
interval between trees, i.e. 11.25 degrees. It therefore requires eight

such turns to turn through 90 degrees (there are more direct and precise
methods of turning, using the compass, which will be described later).

Figure 6 shows the relationship between the horizon and you, the observer
standing on the ground.

- A level marker, This takes the form of an underline character (_),
always in the same position in the centre of the screen. It shows where the
base of the tree straight ahead would be if the ground were exactly level.
This enables you to see whether the ground directly ahead slopes up or down
and from that the relative positions of the aother trees show all the details
of the visible ground's height and slopes.

= A one word description of the type of terrain where you are currently
standing appears in the lower left corner of the screen. This word is one
of the following, which describe the terrain types in the same order as at
the beginning of this section.

RUN  THICK MOOR  GRASS TOWN LAKE

- If a ground feature is visible, of the kind which might be used for a
control, then a description of it appears at the bottom of the screen, near
the centre. These "point" features become visible in this way if you are

e within about 5 metres (approximately 5 paces) of them. You do not have to
turn to see them: as long as you are close enough they are announced on
the screen (the orienteerfs ideal!). If you are more than 5 metres but
still within about 10 metres of a feature which has a control flag then the
flag appears in a fragmented form between the trees in the general direction
of the feature. In this case turning around will affect the visibility of
the flag and you can turn to run more directly towards the control. The
control will then appear in the foreground as you get within 5 metres of it.

The following features can occur. Brief descriptions are given here because
the names used are orienteering terms, as they would appear in the description
lists for controls, and their definitions are sometimes peculiar to orienteering.
The conventional symbols used on printed orienteering maps are also described.

Boulder A sizeable single stone lying on the ground. Usually
at least 0.5 metre minimum dimension.
Symbol: black dot.

Building Self..explanatory.

Symbol: solid black rectangle or (for larger buildings)
a silhouette.
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Depression A hollow which is too small to be shown on the map as
a contour ring. At least 1 metre deep.
Symbol: a brown V.

Knoll A hill too small to be shown on the map as a contour
ring. At least 1 metre high.
Symbol: brown dot.

Mine shaft A vertical sided rocky-walled depression, usually
the blocked remains of an old mine shaft, so it has
a floor.

Symbol: black V.

Niche A depression in the side of a hill, such that the exit
on one side does not slope upwards.
Symbol: brown c, oriented with its mouth towards the
level exit.

Pond A water-filled depression.
Symbol: blue V.

Rock outcrop A very small cliff or rock step, at least 1 metre high.
Symbol:s black (1ike a Greek pi), oriented so that
the top bar shows the line of the cliff and the
two tags point down the step.

Root stock The upturned root of a fallen tree, typically 1-2 metres
high.
Symbol: black X.

Ruin Ruined building.
Symbol: four black dots in a small sguare formation.

Sheep fold A ring of wall, too small to be drawn to scale on the
map.

Symbol: black circle.

Water tank Self explanatory.
Symbol: square blue outline.

— If the ground feature has a control flag by it then a flag symbol
is shown in the bottom right hand corner of the screen.

- If the top left hand corner of the screen contains the prompting text
COMMAND ?

then  the program is currently in the Command Mode (see below). Otherwise
it is in the Single-key Mode.

— Other text can appear at the top of the screen from time to time to
give you information or to ask you for something if you have issued a command
to the program. Some commands cause the normal scene described above to
temporarily vanish, for example to display a map or a cross-section.

TELLING THE PROGRAM WHAT TO DO

You communicate with the program by typing on the keyboard. You may select
either of two modes for typing in instructions: for moving forward and turning
around with minimum fuss you can use the Single-key Mode: for more complicated
things there is a Command Mode. When you have read and understood the descriptions
below you may like to use Figure 7 as a quick guide as to which instructions are
appropriate at any point in the program when using it.
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The Single=key Mode

This is so called because hitting one key can cause immediate results.
When theprogram first starts running it is in this mode. You can change
to Command Mode and back again by simply pressing the Enter key (to "enter"
the other mode). In the Single-key Mode the following keys are recognised
and acted upon by the program. Any others are simply ignored.

Up arrouw This starts you moving forward and motion continues
until you press the space bar. 0On each pace foruward
the scene is re-displayed to show the view from your
new position. One pace is normally one metre, but it
varies randomly within +/- 10%. Each pace foruard also
causes your bearings to drift.by a random amount of up
to 1.5 degrees either way. During forward motion only
the left and right arrows and the space bar are recognised

keys.

Space bar Stops you moving forward. You may need to hold the bar
down for a moment before motion stops and the scene becomes
static.

Right arrow Turns you 11.25 degrees to the right (that is, one tree

space or 1/8 quadrant). The scene slides to the left

as you turn. This turn can be done while you are moving
forward, in which case it takes the place of one forward
pace (note this in case you want to count paces to
estimate distance travelled).

Left arrow Turns you 11.25 degrees to the left and the scene
correspondingly slides to the right. In all other respects
the action is the same as for a right turn, above.

Down arrow This causes you to turn right round through 180 degrees
to face back the way you have come. This turn cannot
be done while you are moving forward (in case you break
your neck}!).

ENTER Is for entering a command. The COMMAND? prompt appears in
the top left-hand corner of the screen and the program
is then in the Command Mode. It is necessary to stop
moving first to change modes like this.

The Command Mode

In this mode the program responds only to words which have been
completed by pressing the Enter key again.

Most commands cause further text to be displayed to ask you for more
information. When done they always leave the program in the Single-key Mode
once more. Each command takes a few seconds of race time to carry out, as
in real life. Note that commands cannot be issued while you are moving
forward: the Enter key to get into Command Mode is only recognised when
you are sationary.

If you type a wrong letter during the entry of a command word and you
have not yet pressed the final ENTER you can correct the mistake by using
the left arrow and re-typing. Once the command has been entered however
you must go through the sequence of questions (if any) which the program
poses. Most of the typing required from you in the Command Mode must be
terminated by hitting Enter. If in doubt at any point as to whether the
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program has accepted your instructions you can always press the Enter key.

These are the command words and their effects (remember that the
first three letters, plus ENTER, are sufficient):

ENTER

BEARING

CARD

CODE

DESCRIPTION

MAP

POSITION

(by itself). No command: just return to the Single-
key Mode.

Looks at the compass. Displays your present bearing (in
degrees clockwise from north) and asks for a new bearing
to be set. If you then type in any number in the range

0 to 360 (followed by ENTER) you are turned round as
necessary and the scene on display is revised to show the
new view. If you do not wish to alter the present bearing
just hit ENTER instead of typing a number. Note that
your bearing will drift when you move forward, by up to
1.5 degrees on each pace. It can even change slightly
while you are standing still (hopping from one foot to
another perhaps). Remember also that you cannot read a
real orienteering compass to better than a couple of
degrees, especially when moving.

Clears the screen and displays the control card, complete
with the codes of any controls which have been punched.
Pressing any key returns you to the normal scene, in
Single-key Mode.

If a control flag is visible this command displays the
code of that flag, in the top left hand corner of the
screen. Otherwise a message says that no flag is present.
In either case the program is then back in the Single-
key Mode.

Displays the description list for your course. This gives
the number, code and description of each control you

have to visit. Hitting any key returns you to Single-key
Mode and the normal display.

Clears the screen and displays a short list of types of
maps from which you should select one. You will then be
asked further guestions to determine the area to be mapped
and the scale, contour interval, etc. If you wish to map
the area around your present position you will first need
to use the POSITION command to find your co-ordinates.
Further details are given below in the section about maps.

NB: This is not the sort of thing you would be able to do
in a real orienteering competition. Using MAP is counted
as cheating by the program and is reported as such as the
finish. The command is intended for instructional purposes
and to enable other parts of the forest to be mapped.

This command displays your absolute Cartesian co-ordinates
in the forest, as stored in the program, to the nearest
metre. These may be thought of as your grid position:

the x value (Easting) followed by the y value (Northing)
would make a grid reference, accurate to the nearest metre.
These co-ordinates are needed for specifying areas and
positions for the MAP and SECTION commands.

NB: This is not the sort of thing you would be able to



B

do in a real orienteering competition. Using POSITION
is counted as cheating by the program and is reported
as such at the finish.

PUNCH If a control flag is visible this command will put its
code in a square of the control code. The program first
asks you for the number of the square which is to be
marked. This should be the number of the control in
sequence on the course. The program prevents you from
punching the same square twice and once a square has been
punched it cannot be altered. You must therefore make
sure you have found the correct control before punching,
by using CODE and DESCRIPTION commands. The program does
not prevent you from punching an incorrect empty square.
You can examine the card before and after punching by
using the CARD command.

SECTION Allows you to display a cross—section through the terrain
in any direction from any point. The program first asks
you questions about the direction, starting point,
vertical and horizental scales. If you require a cross-
section from your present position, use the POSITION
command first to establish your co-ordinates (grid
reference). More detail is given below, under the heading
of "cross-sections".

NB: This is not the sort of thing you would be able to do
in a real orienteering competition. Using SECTION is
counted as cheating by the program and is reported as

such at the finish. The command is intended purely for
instructional purposes.

STOP This command gives you the opportunity of abandoning the
course before reaching the finish. The program asks
you to confirm your intention and this allows you to change
your mind and resume the course. If you really do stop
then your elapsed time so far is shouwn, in hours, minutes
and seconds and the program stops. Youc an then re-run
the program simply by typing the Basic RUN command if
required.

TIME Looks at your watch to display race time in hours, minutes
and seconds.

This concludes the list of commands.

FINISHING THE COURSE

To complete the course it is only necessary to move within about five metres
of the finish point marked on the map (the centre of the two concentric circles).
You may approach the finish from any direction. The program detects when you
are close enough to the finish. It then clears the screen, reports any codes
which are wrong or missing from your control card, and shows the elapsed race
time, in hours, minutes and seconds. It also shows the number of times you
cheated by using the penalised commands MAP, POSITION and SECTION. The program
then stops but you may run it again with the Basic RUN command if you wish.

MAPPING

The display screen of the TRS-80, having only 128 by 48 addressable points
(picture elements, or pixels), does not lend itself to cartographic work. In
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this program no attempt has been made to display graphical maps. Instead a
grid of letters in 16 rows of 32 columns is displayed to represent a map. The
letters convey coded information. In terrain maps (the second option provided
by the MAP command) the letters are simply abbreviations of the type of terrain
at each point, as follous.

Lake

Settlement (town)
Thicket

Runnable Wood
Moor

Grass

O=2x40nr

In contour maps (the first choice on MAP's menu) the letters represent height
bands: the higher the ground the later the letter in the alphabet. The
assignment of letters to height ranges depends on the contour interval you
choose for the map when the program asks you. The program will only draw maps
with the following contour intervals (in metres).

1.25, 2.5, 5, 10, 20, 40, 80

If you enter any other value for the contour interval it will use the next lower
value from the above set. (A value less than 1.25 will be changed to 1.25
though.) You can experiment to see the effect on the map of choosing different
contour intervals.

Apart from choosing the co-ordinates of the bottom left hand corner of the
map the other main variable for which the MAP command requests a value is the
horizontal scale. You are requested to enter a number NN, as in the scale
1:NN,000. The value of NN which you supply is actually the distance in metres
on the ground betuween successive rows and columns on the map. Thus if you select
the scale 1:10,000 by entering the value 10, the letters on the screen shouw the
terrain (or height, for a contour map) every 10 metres. You could ask for a plot
every metre by selecting the scale 1:1,000 or, if you want to, every 162 metres by
choosing 1:162,000. Again you can experiment to see the effect of scale on the
maps. The program is designed to give the most useful maps at about 1:15,000
which is the most commonly used scale in orienteering.

When the screen is full of map nothing further happens until you press a
key (any key). Then the x- and y- co-ordinates of the four edges of the map
are superimposed on it, together with the question "Do you want to print the map?".
1f (and ONLY if) you have a printer connected to the computer you may answer ¥
and press ENTER. In this case the map will be printed (without the superimposed
text). Any other response (including pressing ENTER alone} will return you to
the forest scene, in Single-key Mode.

NB: If you request a printed map and no printer is connected the computer will
half completely and you will have to restart from scratch.

Figures B and 9 are respectively printed copies of terrain and contour
maps produced by the above method. Lines have been drawn on them by hand to
pick out the contours and the bondaries of different terrain types. Note that
these maps are distorted because of the printer used: the x- and y- scales are
not the same. To draw a proper map using these printed versions the information
must be transferred to graph paper (though it would be possible for the computer
to drive an accurate plotter, with a few changes to the program). Note also
that these maps were drawn at a scale of 1:15,000. The code letters therefore
represent points 15 metres apart. By using a larger scale the precise shapes
of the contours and boundaries could be plotted more accurately but this would
take longer because a smaller area would be shown on each map.
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There is a third option in the MAP command's menu: to scan for point
features. When this is selected you are asked for ranges of x- and y- co-ordinates
within which to scan and a step size, in metres. The program then takes you
for a fast ride through the forest, traversing the rectangle you have defined.

The traversal follows a raster scan pattern as shown in Figure 10, first going
north then stepping east and going south. The scene is displayed on each step
according te the step size you have selected. A step size of eight metres is

the maximum available, to ensure that no point features are missed within the
rectangle being traversed. When a point feature is encountered the program

pauses to show the feature, its position, the flag and code (if any). The scan
resumes when any key is pressed. If you press a key while the scan is progressing
(i.e. while the program is not pausing at a feature) you are returned to the
normal Single-key Mode and the scan is finished. This also happens automatically
when the whole rectangle has been traversed.

If you intend to mark the point features on an accurate map you should be
aware that features are visible in an Bm. by 8m. sguare, so the scan only needs
to look every eight metres. Each plotted feature's co-ordinates should have a
remainder of 4 when divided by 8 and it may be necessary to adjust the reported
results to make this true.

DRAWING CROSS-SECTIONS

To draw a cross—section through the terrain the program asks for the
following values to be typed in.

— The bearings of the cross-section plane, in degrees. This is the
direction in which the terrain is to be sliced, measured clockwise from
north.

- Starting co-ordinates (x and y) for the cross-section. These define
a point which will be at the left side of the screen when the cross-
section is displayed.

— Horizontal scale, NN, as in 1:NN,000. The meaning of NN is the same
as was discussed in the section on mapping. Imagine the screen divided
into 32 columns, as for the maps. Then if the horizontal scale is 1:10,000
the cross-section displayed will cover 320 metres on the ground. Note
O however that 128 ( = 4 x 32 ) distinct points are plotted across the screen,
' four for every ten ( = NN) metres.

— Vertical scale. This is arbitrary at present but a value of 1 gives
a reasonable vertical range in the display. You can experiment with
other values.

Figure 11 is an example of a cross-section displayed by the program.

PLANNING A NEW COURSE

Part of the program is written in Basic and, with care, you may alter this
part. In particular you may like to plan different orienteering courses. All
parts of The Forest, including the vast unmapped areas, are full of features,
with control flags already in position. All you have to do is find them by
using option 3 of the MAP command (scan for point features). As was described
in the earlier section on mapping, this will show the code (if there is a flag)
and the description of every feature in any rectangular area you specify. When
you have selected from these the controls you would like to use in a new course
you can make the following changes to the program.

1. In line 100 change MC = 7 so that MC (Maximum Control number)
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becomes set to the number of controls you want to use. (NB: NC in
the previous line, line 90, restricts you to a maximum of 20 controls.
This may be increased to as much as 30 but any higher value would
cause the CARD command to become less effective).

2. Replace line 110 with DATA statements, having line numbers from
105 to 125, containing a list of the controls in the correct sequence.
For each control on the course there must be two data itemsf{ the
two-letter code followed by the standard description of the feature.

not so easy to change the locations of the start and finish, so your
will have the same start and finish as the one supplied. The new
be saved on another tape (not the supplied one) by using the CSAVE

save just the Basic part of the program. To re-load such a saved course

irst load the original FOREST program and then CLOAD your new version
ic part on top of it.

FURTHER INFORMATION

If yo
more about

who can pr
are welcom

u are a newcomer to the sport of orienteering and would like to knouw
it, information can be obtained from

The British Orienteering Federation,
41 Dale Road,

Matlock,

Derbyshire.

DE4 3LT

Tel. Matlock (0629) 3661

ovide details of clubs in your area and lists of fixtures. Beginners
e at all orienteering events.
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FIGURE CAPTIONS:

Fig. 1 A control point, with flag
Fig. 2 A partially completed control card
Fig.: 3 A description list
Fig. 4 A scene displayed by the program
Fig. 5 Key to figure 4
Fig. 6 The observer and horizon
Fig. 7 Allowed inputs to the program
Fig. B The screen representation of a contour map
Scale 1:15,000 5m. contours
@ Bottom left corner: X = 1300, Y = 2200

Contours have been sketched by hand.
Fig. 9 The screen representation of a terrain map
Scale 1:15,000
Bottom left corner: X = 1300, Y = 2200
Terrain boundaries have been sketched by hand.

Fig. 10 The traversal path for a point feature scan.

Fig. 11 A cross-section display

The Forest - TRS-80 page 55






m.._m.c .J IWYN

an1d
Q 1T A :ssv10
= = NINVL
- 1HVLS
0
= = HSINI4

1HY1S34d LV T104H3ILNNOD
SIHL HOV.13a ATINO

8z Lz 9z sz b2 £7 z 1z 0zl 2
£L zl L o0l 6 8 L 9 gl &
- .
Jssedwod InoA| . ¢
< i
*** pug 13ays UONdIIIsap ‘dew “Yojem ‘uad ‘ased dewl ‘asiyp inod 106 noA aneH L.
= = NIAVL e ..... ©
= o
10 LHVLS vgmd LAY Y  IWYN -
- — HSINI4 an1o 3IS4N0D T4 ssvio| '
2 ALY S
851N07) 3 s$B|D ‘qN|D 'aWeN — [10448Iun0) 1y pie) 219|dwod ased|d o =
€IVI121440 HSINIA JHL OL QYYD SIHL ClivH LSNW NOA| + °,
-3

o - b iam s

Fig. 2. A partially completed control card
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Fig, E. The screen rerresentation of a contour mar

Scale 1115,000 SH. Contours
Bottom left corners X = 1300, ¥ = 2200
Contours have been sketched by hand.
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9. The screen rerresentation of 2 tervain mar

Scale 1:15,000
Bottom left cornert X = 1300, Y = 2200
Terrain boundaries have been sketched by hand.
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