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GAME

Maxwell’s Demon

by Lee Morgenstern

earn something about Maxwell’s Hypothesis
while you try to keep the hot and cold molecules
separated in this physics-based game.

The hottest debate in physics in 1871
centered around James Clerk Maxwell's
theory of thermodynamics. Maxwell
hypothesized that if you manipulate a
valve between two containers filled with
gas at identical temperatures so that
fast-moving molecules accumulate in
one container and slow-moving mole-
cules in the other, the temperature dif-
ference created produces useful energy.

But Maxwell's theory seemed to vio-
late the second law of thermodynamics,

which states that in a closed system, you
can't create order from chaos. When
Maxwell first described his hypothesis,
it sparked a great deal of debate in the
scientific community, However, the
hardware necessary to test his hvpothe-
sis wasn’t available, so the theory could
be debated bul never proved or dis-
proved. As such, it was a thought ex-
periment only,

Today, computers make thought ex-
periments obsolete. With the help of
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your Model 17111, you can demonstrate
Maxwell's theory visually. It also makes
an entertaining game.

The Game

Maxwell's Demon, as the game is
called, is so named because the concept
of a controllable valve, while central
tg Maxwell's idea, did not exist in his
time. Instead, Maxwell proposed that a
supernatural being—a demon—main-
tained the temperature difference be-
tween containers.

In this game, you are Maxwell's
demon, the force that separates fast-
moving molecules from slow-moving
molecules. These hot and cold mole-
cules are depicted on the screen as large
H and C characters.

There are six levels of play. The low-
est level has four slow-moving mol-
ecules, and the highest has 12 fast-mov-
ing molecules. The space bar opens and
closes the valve separating the two com-
partments and the break key lets you ex-
it from the game or select a new playing
level.

Program Design

The program is written in Assembly
language for fast animation. Data tables
drive most of the logic for animating the
molecules.

Data-driven logic makes the program
simple to understand and makes pro-
gram modification easier since it re-
duces processing Lime,

A data base containing all possible

The Key Box

Muodel I or ITI

16K RAM Cassette
J2K RAM Disk
Assembly Language
Editor/ Assembler
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situations, such as the positions of an
i i I i
animated flgure, increases p oc'c:ﬁ ng Psariin i
speed and improves animation quality,
The idea of referring to a table of pre-
calculated walues is not new. Tech- AO104 :MANWELL'S DEMON
niques to do so have existed for a long BOTLO i bl RGRNETERK: M, 2308
time, but were impractical due to the 7888 ggm ORG J0 805
' amount of memory required. Since 09158 JMOVE TABLE - INDEXED BY PIXEL AND NOVE DIRECTION
i i Udﬂ @a16a CUTPUTS HEW PIXEL AND VIDED ADDRESE OFFSET
H'!emﬂr}' 15 ]E‘SS cxpﬂnﬂv,e L ¥s SUCh Taga acTa BaLya t:'llﬂ".'x DEFW Hove
techniques are now feasible. The fol- 7882 1C78 gaL71 DEFW MOVl
: . Ja@4 2CTE aaLT: DEEW Hov2
lowing program provides an example of 1806 1078 ag173 DEEW  HOV3
I ToEE ACTER HalT4 DEFW oW
one Df lhﬁSE tﬁﬂhﬂlquﬁs. TBAA SCTE BALTS DEFW AOWE
BELEH UL UR DL DR UL ue oL DR
TREC BS AR158 movE DEFB 5
Data Structure 7080 BF Ap151 pEPR 191
- i Ta8E A5 a@1s2 DEFR 5
The tables in this program are two- 1688 €8 80133 beFn 192
dimensional arrays. The first dimension T8l FE poLas DERR 255
points to a list of starting addresses for E i i e &
lists in the second dimension. Each list 1014 83 20198 DEFB. 2.
in the second dimension contains the ac- 7416 02 opaed DEFs 2
i T417T C1 aazal DEF2
tual table mmﬂs', o TBLE @1 dazez DEED L
The first table in the program listing, 7813 ER L pEFB 253
the move table, uses pixel position and 701D §1 40205 DEFE 1
; H - i TRLC @3 QEzEg nOVl DEFE 3
| move direction as the two indexes. et aet e
i i L JE1lE 83 ap1ea DEFR 3
MOVX, the first list, consists cfthﬂa?d TE18 84 g8was ers.
TEesses Ll Té2@ a% aeila DEFB 5
d MOVO through MOVS, which ; r
& H Lax Taz2 agzll DEFR 5
; correspond to the six pixel positions. L] 20212 . A
Taz3 ap @213 DEFE ]
N_IO‘E[)_thml:lgh MOVS a:e}.he second Jeas o8 aaees st
dimension lists; they are indexed by 7025 PE Bo21s DEFE ﬁsﬁ
move direction, and contain the final Tnaa. o9 P BEEE. 1
1 Ta28 BAZ aa:ils DEFE2 I
2nLres. . 7a28 TE agig DEFE 258
The program accesses an entry in the 1824 a2 88226 DEFB 2
table by following these steps: 782C 94 80221 MOVE  DEFR 4
'i (1} Load the DE registers with the oL 3L pHES. &
At oaer R -
(2) Load the HL registers with the 7831 3IF aazaT pEER 63
H-d-dfess 0_[‘ [hﬁ firS'[ ].iSt. TB3X 83 '3'32_25 I:lF.F.'B
TA33 48 BR22% DEFH a4
(3) Add DE to HL. 7034 B1 #8230 DEFR ;
5 TA3E FF #E231 DEFE L5
(4) Reload DE with the 2 bytes ad- EBEE a1 gp232 pEEE .}
l dressed by HL. This is the starting ad- L e e B
I i 7939 AF BR2I% DEFB 63
| dress of the proper second list. Thay: ox Lt veem. &
| (5) Load HL with the second index. 7638 41 pea3y o DEF 65
| C
| {E] Add DE to HL Taip C@ op2ia DEFH iS‘Z
Dﬂd s TE3IE @z aaian DEFB
m L Ehﬁ tﬂblﬂ entr}r b‘_'f"[ﬂﬁ ﬂ.d TRIF 1 gaz41 DEFB 153
| dressed by HL. To40 a1 Faz4l pern 1
| T841 A HRZA3 DEFB
| To42 Al @az4d DEFD L
| Data Tables TH43 @l #0245 DEFR 1
. Th4a A5 [ RET DEFD 3
I The move table, MOVX, determines 7045 BF 80247 pEFR 191
Toad U5 [T NEFHE 5
| how to move a molecule. It handles 7847 1 aaz4a DEPE 153
H H ¥ H H TH4e a4 @azsa DEPB 4
I eight move directions including up lcf:I, 7840 FF #0251 DEFR 455
| up right, down left, and down right in TaAA 3 #8252 berB 4
a2
'l each of two ways. The first way moves 784C 80 BUE3t WOV4  DEFE 0
| one pixel up or down and one pixel left Ll faa oo
1 3 i Te4F HL dp257 CEFR k
or right. The other way moves one ?mel M4r o1 bezss pEre. 1
up or down and two pixels left or right. 7051 B@ BE259 CEFR B
. ] ' TB5Z B2 BR26B DEFD 2
The indexes of MOVX are pixel posi- el FHCE SR 1
3 3 ¥ e T854 B3 BB262 DEFB 3
tion (zero through five) and move direc s auer R
tion (zero through seven). There are two 7055 03 Bo2ss bera 3
values in each entry: the new pixel posi- SHSE b ey ek
tion and the video address offsel. b sy OEEE. 253
¥ WALLX, determines 7058 Bl BB2EY DEFE 1
The Vﬂll tahlﬂ, d TORC Bl BE2TE MOVS DEFBE 1
how to bounce a molecule off a wall, JusD 90 BRIT1 LEsE: B
The indexes of WALLX are move di- i s . 1
i h seven) and wall 7060 8@ nRI7 4 REFE 0
ikl {Z.E]'O thrﬂuﬁ eV '} an & TBEL 4@ ap2Ta DEFH G4
number (zero, 2, 4, 6). The entries in the 7062 B BR2TE DEFE @
table are new move directions. Thb: Al L DEER: B —
The hot table, HOTX, and cold AT ey
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TRi4
TA65
TdGE
Taa7
rasa
Tdes
THaN
TBEE

TREL
TBGE
TR
THT2

T4
TEIS
TéTe
TeT
THTH
TE &
TR
e
TEIC
7D
THTE
TaATE
TRED
TaE]
THEL
T3
TaE4
TAES
TREG
Taey
Taes
T
TaeA
TOEB
TRHL
TEED
TORE
TORF
Tam
704l
7092
0491

TE94
THa6
098
TRAA
TRaC
TRIE
TBAE
7081
TERY
TRA
EELET
TeAR
Thag
THAT
Thal
ThAY
TN
TBAE
TRAC
TAAD
TBAE
TBAF
TERD
Tenl
TRaz
T8}
Tand
TRES
TRE
TRB7
TERE
TBBI
TREA
TRBE
TREC
TRED
TRBE
TREF
TRCH
TeCl
THC2
TeC
THC4
THCS
THCE
TBCT
TaCHE
TECY
TBCA
TBCD
TRCC
TECD
TRCE
TECF

Lindivng o e

B4
FE
(L]
Bl
83
iF
a3
i1

BazZ78
BAZTY
dadzea
pazel
BazEz
fuli okl
EA2E4
BpZES
apzse
dB26E
ppz7e
Pt
aRaan
apzsl
aBzhz
AB2oE
apsen
ap3pl
ae3pz
BRIB3
LKL
d03ps
R
B@aigy
a@ila
Heall
HERN)
AB3ELE
aasla
AB31l5
dnIls
dp3ly
LLEF]
AB311
apx1z
ARIIL
aB314
ABI15
aB316
BRzIY
aApzIp
aAn33l
adpziz
AB3313
HE334
40315
AB33E
ELEERS
HEET
ap3ha
URZGE
BB361
A8362
AB3G2
QR34
LR
aeiTe
agivl
aa17x
aaiva
24374
8g175
0E3ITE
24377
2d3ae
2d341
dB3EZ
dB3IET
LERE
UBIET
HR3IEE
aBIET
ARIGe
ap351
dBIsZ
BBIS3
BB354
Ll ERE]
LEERT
FEEL b
LHET I
ag40l
[LEET
LEETR
dE4@q
ag48s
ag4ae
aa4a7
Ba41E
ag4ll
Ba4Lz
2ddrd
LHEA ]
[N
Qa416
adant
dHAZE
BB42L
[RLE Y]
L IEWE]
[ e
ap4is
dB4de
ap417
ap43g

DEFB 4
DEFB 235
DEEB [
DEFR |
DEFE 3
DEFB 63
DEFD 3
DEFB 65

}HnLL THRELE - INDEXED 0¥ WALL{L,R,U,D} ARD MOVE DIRECTION

i OUTPUTS HWEW MOVE DIRECTION

WALLY DEFW WALLL
DEFW WALLR
CEFW WALLL
DEFW WAHLLD
I VL UR DL DR UL UR DL DR
WALLL DEFD 1
DEFE 1
DEFE 3
DEFB 3
DEFB )
DEFB 5
DEFB 7
DEFB k)
WALILR DEFBA 1]
DEFB 1]
DEFB 2
DEFD i
DEFB 4
DEF¥H 4
DEFH G
DEFE [
WALLY DEFB 2
DEFR 3
DEFB z
DEEB 3
DEFB &
DEEB 7
DEFD &
DEFB 7
WALLD DEFR 1]
DEEB 1
DEFB B
DEFR 1
DEFR® i
GEFB 5
DEFE 4
DEFE 5
JHOT MOLECULE GRAPHICS - INMDEXED BY PIXEL
HOTX DEFW rOTR
CEFW 10TL
LEFW QT2
DEFW BOTY
CEFW BOTS
DEFW HOTS
HOTR DEF3 IFH
DEFR BCH
DEFR 3Pl
DEF3® Fost
DEFR )]
BEFB L]
DEFE B
DEFB L
HOTL DEFB 3CH
DEFB IBH
3 DEFE icH
DEFE Dan
OEFER B3I
DEFB Bas
BEFB BN
DEFE B
BoT2 DEFB 1au
DEFE pan
DEFD Bl
DEFH san
DEFE BEH
DEFE B3y
DEFB BEH
DEFE Ll
HOTI DEFB ZAH
DEFB 108
BEFB 2EH
DEFE 158
DEFR Bay
DEEB By
DEFL Ban
DEFB Bae
HOTS DEFEB Zan
DEFE J4H
DEFB 3
DEFE L4k
DEFZ B2u
DEFE BLH
DEFBE B2H
DEFBE B1g
HOTS DEFBE LA
DEFD L@k
DEFB 29
DEFB lam
CEFB [LE %
DEFD BTl
DEFD PRI
DEFB B35

¥

Lt COmIues

table, COLDX, each contain the graph-
ics bits for the molecules in each of the
six pixel positions, Figure | shows the H
graphics in each of the pixel positions,

The molecule control variables, HIOD
through H3 and C0 through C5, con-
tain parameters that maintain the cur-
rent status of the molecules. The data in
the HC table initializes the values. Each
list consists of the pixel position, video
address, move direction, and molecule
Lype.

There are three more tables that con-
tain program conirol parameters. Each
is indexed by the playing level. The
molecule update table, LEVELX, con-

“The program begins
by disabling interrupts
and setting the stack
pointer to the highest point
in a 16K memory.”

tains pointers Lo active molecule update
sequences. The molecule update count
table, FIGCTX, contains the length of
the molecule update list. The molecule
timing table, TIMX, contains the time
delays between molecule updates.

Program Conirol

The program hegins by disabling
interrupts and setting the stack pointer
to the highest point in a 16K memaory.

(o i i (3
1 thekd
T144441 i ;IIiFEE
t1) i 14
i2) B (5]

Fig. . Pixel FPogirions for Hor Molecule
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“No, we're all okay, but
our compulers gone. &8

It could have heen a lot worse.

Luckily, all that was missing was the
computer and some spreadsheet software.
And that should be covered by insurance.

But it isn't. Ed didn't realize that once he
started using his home computer on business
projects, his homeowners insurance no
fonger would cover it,

As suddenly as the robbery had occurred,
Ed found himself out several thousand dol-
lars with no way to recover it.

You need SAFEWARE™

If you use your microcomputer for busi-
ness, you can protect vourself from a loss
like this with SAFEWARE. For as little as $35
a year, SAFEWARE insurance covers all
hardware, media and purchased software.
Both business and personal.

SAFEWARE protects against theft,
fire, accidental damage, even the S
destruction caused by power
SLrgEs.

And, now, SAFEWARE is avail-
able on a 10-day trial basis. If
your are not completely satisfied
with the coverage provided, refurn
the policy within 10 days for a
full refund.

The only risk you take with
SAFEWARE is not having it.

To obtain more information, or
bind coverage immediately, call the toll
free number. Or send the coupon to:
Columbia National General Agency,

88 E. Broad 5t., Columbus, Ohio 43215
{In Ohio call tol] free 1-800-848-2112).

1-800-848-3469

FHinvers: Mo, -Fri, 8307,

w50

Amount of Annual i
Insurance Premium Send for immediate protection: CNGA, 88 E Broad 5, Columbus, (hio 43215
Lonta § 2,000 F 35
R0 AU £ Name ST T B § =
£ 20070-5 5000 3 a0 4
ek L o ik — TR 1]
£ 5000-% 8000 75
; ’m n' £ City _ sme — ogr__
E001-55 1 000 X
’ 0 —— Swstemn value § — e
L] LIS == -
”'r : .'I._‘t'.r.'{'mj #1035 L Check enclosed [ visa ] MasterCard Cardl #
SoL avasl. in AK, DC, 18], KY, [, ME, M3 i c— b
VS or WY Expires: — [ | Send additional information
i BN
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TR Before starting any _aninmlion, the pro-
PE448 :COLD MOLECULE GRAPSIICS — TNDEXED BY BIKEL gram calls four routines to set the scene:
Ll R i DMSG displays the opening message
TED4 ECT #6452 DEFW  COLDZ containing the name of the program
i s e iotri and a list of the playing levels, GETLV
{n A it oo s reads the keyboard and inputs a playing
TanE 13 Bil461 DEFR  33H level from the operator, Setup sets up
T e o the playing level parameters and initial-
TRy 4 DEfE. on izes the locations of the molecules, and
T0EZ 0D BR4EG DEFE Do BRD draws the playing area on the
10E1 B0 auAET DEFE B ;
TBES 3T P#478 COLDL  DEFR 3cH SCTECTL.
L4 qaars LibE  Hom Demon then executes a loop that up-
AR an Bild7a DEFR. A dates the location and movement of
TBES B3 BB475 DEFR  03H each active molecule. FIGCNT contains
e o s DEee  an the number of passes to be made
TNEL3e RAANE TR DEpm.  en through this loop. FIGX points to a list
TBEE 39 B482 DEFE  3BH containing the molecule control vari-
L Pt i e able addresses in the sequence to be up-
L i e ar R I dated. Notice that elach actilue hot mol-
T8E3 20 BedET . OEes g ecu_lt: appears twice in the list and ::as:_h
THEE X7 aB4nl DEFE  37H active cold molecule appears once. This
L4 e e T causes the hot molecules to be moved
76E8 @ 85454 DErs Ben twice as fast as the cold ones. ]
T8ER 80 B04 05 DEFE 08 For each pass through this loop,
L gLt e S, it R+ Demon updates a molecule by calling
:::E 1c 4951 DEFH ;(rj: four routines. Each routine reguires
TEEF @4 88503 DEFE  @4H that the IX register contain the address
ELi s b pEER of the molecule control variable list.
a4 eass feen  hoi Wall controls the animation of the wall
PP A bouncing—it checks for wall contact,
and il any occurs, it changes the move
First in TRS'an MHDEL lqn
lts Elasg Morthly magazing leaded with Seftwars and Hardwars Ruviaws, Useful How-to Tips, Program
L kﬂ_ﬂ Listings, and Accossory Imtarfaca Suggestions for this uniqas new computer. Whatever your
ag Ifl':]g imterast in this notebook size portuble, this exclusive publization will help you realizs itz mavimam
Wurkr putentis] whils saving you maney. Regular subscription rate is *24/ysar (12 issues], however
’ charter subseriptions are ovailable for o limited time gt #9.00 for & monthe or 16,00 for 12
months. Ev—jmmmr! call BOO-227-161T axt 425
In California 800-772-3545 ext 425 or send chack or Money Ordar fo
- y
TRS-80 Model 1, II, 1l ﬁﬁt ﬁfﬁﬂﬁﬁ ﬁﬁ?‘ﬁﬁ&lﬁ
Fiva multiple regression procedures 560 South Hurtz Avenue, Suite 447 = Damville, A 94526 165
(inciuding stepwise, backward alimination, al
subset, and ridge). 24 transformations, come-
prehensive data base manager (with search
and sorl), descriptive statistics, hypothesis F
lesting (7 tesis), time series analysis (7 Gomplete Business
madels), random variale genaration, discrete Software PaCRage
prabatility distributions, sampling distribu- ’
fions, nonparametrics (5 tests), and com- Ifg;ﬁ R Ars DA N
REshorRmEhen [ {INTERNATIONAL SOFTWARE SALES INC.
Complete package with manual — $125
To order, send payment plus $2.00 shipping g Goanarat Lodger & Payren wedon Costing
arid handing 1o o A:counu Pﬂ'lbh ] Pmctici Mll‘rlﬂ-mllﬂ
-1 Al:l:l!llﬂt' Ft'l'.‘li'l’lb'l -3 S“uttlﬂil Eﬂ'lﬂiiﬂﬂi
quﬁtaﬁnfusg;m' o In-tntm‘i L H-vl.*.d In lAplrll BD MIGHD
Mweaen B0, IR sy Software Modules All Interactive
BOS-RT1-2825
S.C. residents add 4% sales tax F.0. BOX 223 - DEPT. A
rrataeas ordars add S for shiriimg WEWTONVYILLE, N. Y. 12128 S (518} 2? 1-6825
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direction in the control variable list for Liiting citiiend
that molecule. ?J{H g-a 88518 COLDGE DEFR  20H
1 Tip5 3@ #8511 DEFH 388
REM removes the molecule graphics Lol sas1s ot
from the screen. Move calculates the 7167 18 gg;ﬂ DEes  1ed
next screen location for the molecule, ;igg gu #0515 CEFE  BDK
. I A RL 8516 DEFD BCH
and Add radrav.rs the molecule graphics 1108 B3 AT CEEE o mat
at the new location. LE L T
= . HOLECULE UPDATE SEQUENCE = INDEXED BY P : EL
When Demon f-IIJ.’IIShL*,.'i with the mol- Sihar BRI SR i LAYING LEVEL
ecule update loop, it calls the Open rou- Ste 2 e i
tine to control the opening or closing of 7112 371 Ba543 DEFW L4
a . T1l4 3CT1 Pas4d DEFW L4
the partition. It then executes a time de- 7116 3¢71 PAS4S DEFW L4
: ; : x 7118 K672 Fa5sd Ll DEFW 3@
lay before restarting the loop. During 71la ca7? 28551 DEFW 15
this delay, any wall contact produces a Taic oz gease loa-
beeping sound through the cassette 7120 ca72 8554 DEFW RS
port. When the time delay is finished, SIEC AR s . i
'[h 3 TLli6 ACT2 @561 DEFW H1
the loop is repeated unless the break key Trag Ars et Dew o
is pressed. The break key restarts the en- 7138 BETZ B0563 DEFW  HA
: H g TL2C C472 BE564 DEFW RS
tire program, letting the operator select 712E DBTZ BA5ES DEFW €l
a new plaving level, LK hand 28554 DEcY.
& DEFW H
At slow playing levels, Demon calls 7134 EI72 BE5EE DEFW 4
: £ ] T136 BETZ BASES DEFW H4
thelf}pli:n routine :n the middle of the 1136 carz s hEsy  He
molecule u i . i Wi A EEBTE BasT1 DEFW &5
pda&: oop, This provides Jan hers L DEFR. &8
better response time for the operator. TI3E ACT2 P57 DEFW 11
T1l4@ CATZ BA5T4 DEFW ca
Tl4d BiT2 BAETS DEFW HZ
Tl44 BETZ BAETH DEFW H3
Tl46 DE72 EA5T? DEFW [+ §
7148 BETZ BESTE DEFW Hd
T14h CAT2 BRST Y DEFHW HE
T14C DET2 aEhag DEFW cZ
TI4E MET2 dB5EL DEFW HE
e r L TL5R ACY2 desez DEFW H1
During this delay, any ms2 e agses DERW 3
B £ DEFW HZ
® " TL56 BAT2 L EET DEFW H3
wall contact produces a el - DEPN  H3
F AH DEFW Hd
beeping through the T15C C472 ARsEE DEFW  HS
PE & i T15E E87Z aB5EY DEFW  C5
aEsoe g
Caﬁerr& pﬂrf‘ BHE@R ;AMDLECULE UPDATE TIMING - INDEXED BY FLAYING LEVEL
7166 6@ PEG1E TIMX  DEFE 95
7161 3@ g1l DEFE 48
Tl62 AC Bd612 DEFR 12
7163 48 E@613 DEFR B
TlG4 44 FEG1d DEFR 4
T1E5 41 LR DEFEB 1
Basza :
BAG3E MOLECULE UFDATE COUNT = INDEXED BY PLAYING LEVEL
Rﬂuﬁnﬂs E%Eg gg g:ﬁl{E FIGCTX DEFB 2
64 DEFE 2
T168 AC BEG42 DEFB 1z
The MSG routine clears th Tled 12 20643 pEre 1@
. s i & Scrﬁ‘:en Tl6a L} dEGd4 DEFB 1&
and displays the opening message with 7168 12 a0e4s DEFE 1B
; BPE5E ;
the namle of the pngra.m and a list of TL6C 4D AEEEE MBG DEFM MAXWELL'
the playing levels. MSG scans the mes- 7173 ;% i 33533 e DEFE  27TH
sage text and transfers each character to 7LT4 53 DG b DEFM  '5 DEMONS®
the video memory. There are two con- 7176 g: e :EE;E e st s 'SENTER PLAYING LEVEL:§'
. cepe oJif 45 4E 54 45 52 28 5@ AC
trol characters that MSG processes dif iR B e
ferently: The dollar sign indicates a car- 55 &5 4C 3n 24
H o Yo $ 719z 24 aET ' . 1
I"]ng: return 31]['] an ahl-l.-’nhk ngnﬂls [hﬂ' T . gE — -“:DEFH. J1 4 SLOW MOLECULES
end of the message. HAGE LB TR R R
The GETLVL routine reads the AT 24 Berie DEFM  '§2Z. B SLOW MOLECULES'
memory-mapped keyboard byte for the iF 57 36 10 4F 10 13 45
number keys to determine the playing a1 < T —
| level selected. It loops until it detects a 23.28 3078 1 20 um s
bit set, indicating a depressed key. It a5 43 55 4C 45 83
ahi 9 7103 14 Ba7ie DEFH '54. 12 MEDIUM MOLECULES'
.' then shifts and counts the bits to find 34 2B 3031 32 20 40 A4S
the key and the corresponding playing :; :g gg 13 fg gg AF 40
level Tlea 24 BT 40 DEFH  '55, 12 F L
_ . ® AST MOLECULES
l : - 4 35 2B 28 31 32 2B 46 41
The Setup routine establishes control e il
I Pﬂrﬂ.mﬂm b i thE Sﬂlmﬂd pla!r'- T1FF 33 b :g?ﬁﬂ DEFM "56, 12 BUPER FAST MOLECULES*?
! ing level. The parameters consist of 36 28 20 31 32 28 53 52 :
' v 41 53 54
| the Pumber-u_f—malecules updates, 20 4D 4P 40 45 43 BB iC
| FIGCNT; the time delay between up- 45 53 Ih
. i _ : AETER
| dates, TIMING; and the molecule up- 7218 aC 40770 FROMPT DEFM  "LEVEL X - °
: date list pointer, FIGX. Setup then per- st _
forms a block move from HC to HO to T
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initialize the molecule locations and
move directions.

I8 ’ - o=
7226 58 anT e DEFH 'BPRESS SFACE BAR TO OPER DOOR = ' T'he BRD routine draws the Plalfmﬂ
a2 45 53 53 20 53 a0 41 area on the screen. It stores a one into
43 45 24 42 41 52 29 54 e ; ¥
4F 20 4F 54 45 dE 20 44 the door status flag (DOOR) indicating
4F 4F # 2n 2@ ] .
7244 59 0788 DEFM  'PRESS BREAR TO EXIT' a closed door. It displays the playing
g R o g level and operating instructions on the
e I last line of the screen.
: : :
BRdL PAGLE DOOR DEFS i 1E=BO0E OPEN, HE=DOOR CLOSED The Wall routine deflects molecules
BEal PAE2E8 LEVEL DEFS 1 sPLAYING LEVEL {P=5) " . H
BEdL BAE3A TIHING DEFS il JTIHE DELAY INBETWEEHN UFDATES ﬂﬁe[" a _Wa“, contact by_;,hangmg 1.hf-'
“Bi ggg;: ﬁgs}w Eg:;s ; ’ﬂﬂ“ﬁﬂti E.Eg%‘gu mg move direction appropriately. It also
dea g THMOL w ; “
apel EOBE@ WALLF DEFS 1 SHEI=WALL COMTRCT,Z=H0 CONTACT takes into account a cormer contact,
geevTa g
Ti5E 28 PAGED HC DEFB d rHE PIXEL
TE5F ATIC BaEag DEFH ACATH VIDED ADDHESS
TEZEL aw ggggg DEFR L] FHOVE DIRECTION i #
TEEZ2 9474 DEFW HOTX fGRAPHICS POTINTER
i o sasis tarn. A 1o The Wall routine
TE65 E ] DEFW IEB3H
7267 01 aes4R pees 1 deflects molecules after
TgES g;?& gggég DEEW BOTX 2
Ta6A DEFR B iH -
7266 333F  00STE DEFW  3E33M a wall contact by changing
;gg'ﬂ gi agspp DEFR 2 h d .
E Te aasong DEFW ROTXE
7 L DEew. B e the move direction
Ti FIE dlale DEFW JEAFH - 1
7313 7 alpze DEFR T apprﬂpnare!y.
T274 D4TH @leig DEFW HOTX
T276 B2 BAR-ET] DEFR 2 HE
7277 7B3D dlasa DEFW IDTRRE
TAT9 B4 BLOGR NEFB 4
T27A 9470 gra7n DEFW HOT®
137c 82 BLiEA DEFR 2 rHS where the molecule can touch two walls
e as pi1a8 AL simultaneously
7 £ DEFB =
Tiad 947a Blllg DEFW ROTE o 1 r
T30 28 Eiiia vEEN. B i The Wall muulne checks for a wall
3::: :Em :Hi: gg:: :DBP:L contact by extracting the X and Y coor-
na'g De7e 81158 DEFW  COLDY ; dinates of the molecule location and
TZd DEFR a s ] k
Taan 333F 21179 G ey then comparing i!:lm values to the
7240 Bl alige pers 1 known locations of the walls. Figure 2
T2ZAC DETR d11ee DEFW COLDX X 5 g x ¥
7ZHE 9@ alasa DEFR @ scl shows the pixel positions where wall
TZBF B3I3E aL218 DEFH JE@3IH
7201 B2 BLE2E nEFE 2
7292 DATR BLZ38 DEFW  COLDE
T294 B Blz4w DEFR B 03
T295 ATIC Blz5a DEFW ICATH
7297 B4 dlind NEFB q
7298 DATH BLlZTd DEFW COLDX
T29A BR pizag DEFB B s Cd
T298 QFIE B1z9a DEFW IEAFH =
7186 @5 B1iee DEFE 5 | Left Wall Contact
T2SE DET@ plilg DEFW COLOX b ok
Tind OB pliae DEFE # §C5 - Pixel positions
T2ZAl 333F @133e DEFW  3F33H 01,2
TZA3 @7 all4e DEFD 7 5
TZA4 DETH AaLisg DEFW COLDX
21368 ;
@1378 pHOLECULE CONTROL WARIABLES
ABA6 dl3ed Ha DEFS &
HPaE d13g@ H1 DEFS 6
BRiG al48d 12 DEFS &
#RdG aldl| H3 DEFS 2
FEdE d14Z8 HE DEFS b, i ,
BRAG #1430 B DEPS & Right Wall Contact
BABE #Lad4a ca DEFS [ : P
EABE #1450 cl DEPS £ Pixel positions
ARG Bl4gR c2 DEFS & 01,2
dags pLlaTa c3 DEPS 6
fage Elaad C4 DEPS i
adas aiqaa ch DEFS 6
|lsee i
P151@ ;START OF PROGRAM
T2EE F3 @1520 DEMON DI ;DISABLE INTERBUFTS
TZEF 3Jldeaq @a1s3m LD S Agaad :3ET STACE POINTER
T2FZ CD4BTI dl548 CALL OMEG :DISPLAY OPEHING WESSAGE 5 .
72ZF5 COT$T3  @155@ CALL GETLY JGET FLAYING LEVEL Lipper Wall Contact
72FE CDAETI 01568 CARLL HETUR 15ET UF INITIAL LOCATEIONS Pixel positions
T2F¥B CDRET3 dl57a CALL BRE ;DISPLAY PLAYING BOARD 1.4
T2FE 2ASBT2 @156 DEMONMI LD HL, {FIGE) sMDOLECULE LIST POINTER H ¥
7381 3ASAT2 a1sog LD A [PIGCHT) WD, OF MOLECULE UPDATES
Tigd 47 aleap LD B.A H
7385 CB @118 DEMONZ FUSH B t
Tid6 ES @le2g PUSH HL H
7387 5E dlsia L Er (HL) JMOLECULE CONTROL LIST
7348 23 dleq8 INC HL ] 7
7389 56 #1658 LD Dy (HE) ' Bl Wall Cantact
73pA DD2LOBEE ALG6GA LR 1%, 8 i Pixel positions
TiQE DOl% BL6TA ARD I4,DE i 25
TI1@ CpoXlT4 BL6EA CALL WALL +REFPLECT FIGURE OFF WALL Lk
7313 CDB274 2le9R CALL REH rREMOVE FIGURE
731& CDEZTH aL7e CALL HOWVE JMOVE FIGURE
7319 COB1L175 a171d CALL ADD FADD FIGURE
T31C IA58TZ B172ZR LD A, | LEVEL) § " i . i
731F FEA2 #1738 cr 2 i Fig. 2. Posilde Poel Positions for Wall
7321 DCAFTS B1740 CALL G OPEN TOPER/CLOSE DOOR Contaes.
LETEAE SO IRUCS
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= dnd TRS-80 ~ are irademarks of Tandy
15 fraderark ol Mcro Masnframe

" Wodiel-10
SASI-NET -

'MODEL IV DISK UPGRADE
~ ONLY FROM MICRO MAINFRAME
- SHIPPING FROM STOCK

» Our FDC-3B Standard Grade controller is for single sided disk operation only and does not provide for 8" disk operation.
+ Dur FDC-3C Premium Grade cantroller is for double sided and/or 87 disk drives.

BOTH COMPLETE DISK UPGRADE KITS INCLUDE THE TEC 5" SINGLE SIDED, DOUBLE DENSITY TEC DISK DRIVE. Double
sided drives will be available al extra cost. 8 drives are available from a number of vendars, Please order according 1o the stock numbers
listed below:

; Ficii o
o AR A T 7

DRIVE UPGRADE KIT INCLUDES CONTROLLER, SWITCHING CONTROLLER UPGRADE KIT jless drive) INCLUDES CONTROL-
POWER SUPPLY, INSTALLATION KIT, TEC DISK DRIVE AND LER, SWITCHING POWER SUPPLY. INSTALLATION KIT, AND

COMPLETE INSTRUCTIONS. COMPLETE INSTRUCTIONS.
FDC-3BKD (Standard Grade Controller) coweo - 5734995 FDC-3BK |Standard: Grade Controlier) 8 17995
FDC-3CKD (Premium Grade Controller) ... . .. 5 359.95 FDC-3CK (Premum Grade Cantreller) .., © § 199.95
DISK CONTROLLER PC BOARDS ARE AVAILABLE AS FOLLOWS. MODEL-II “* COMPUTER COMPLETE WITH DUAL TEC DISK
FDC-38 (Standard Grade Controller) RN, T DRIVES, 48K RAM, AND A MICRO MAINERAME FACTORY IN-
FDC-3C  (Fremium Grade Coniroller) R 1R L STALLED DISK UPGRADE KIT.
M32-1 Modeklll ™~ * with FDC-3BKD e 3189500
M32-2. Wodeal-l = * with FOC-3CKD Fog } £1595.00

THE NEW DS-1A DATA SEPARATOR IS NOW AVAILABLE AND GIVES SUPERIOR DATA SEPARATION AND EXTENDS 8 DISK OPERATIONTO
ALMOST ANYONE'S DISK CONTROLLER!
you are hiaving difficulty with your disk controller. the probierm may be the data separator. Micro Mainframe ean provicde data separation you need, and. on
selected controllers, we canigive you B disk capability: lor FREE!

DS-1A Data Separafor .., .. ... 0 0 e £ 39.95

WHAT IS DIFFERENT ABOUT THE MICRO MAINFRAME CONTROLLER?

* MICRO MAINFRAME controllers haye features olher manufaciurers first FDC-3C disk contrafler. Uinlike olher controllers. NO ADJUST-
havent yet thought of. . MENTS AHE EVER REQUIRED TO OUR DATA SEPARATOR.
* MICRO. MAINFRAME producis have been proven over the longest +.MICRO MAINFRAME IS FIRST TO PROVIDE FOR 8° DISK OP-
period ol ime of any.in thesindusty and are siate of the.ar: Thanks fo ERATION ON BOTH OUR FDC-3A and FDC-3C MODELS,
our high volume produclion we can offer the highast gquakity products « MMF GIVES YOU A SYSTEM THAT CAN GROW WITH YOUR
al the most compeitive price & !he.mdusﬁ'f ; NEEDS, ffDm“Upl:!Y disk sysiems to state ol thé art hard disk Sysiems
+ EVERY MICRO MAINFRAME CONTROLLER PRODUCED HAS with full ECC and:the industry s only SAS| Mullipléxar with aur SASI-
INCLUDED GOLD PLATED CARD EDGE CONNECTORS FOR )
INCREASED RELIABILITY AT NO EXTRA COST. + MMF's NEW 24 PAGE INSTALLATION MANUAL IS SECOND TO
+ MICRO MAINFRAME 15 FIRST TO'USE THE STATE OF THE ART MONE. Installing a disk upgrade kit from MICRO MAINFRAME is now
9216 DATA SEPARATOR (FDC-3C ONLY). We hiave proven this = easier than ever before

dala separatar for a tull year and have Gsad il beginning wilh the VETY

; WHO IS MICRO MAINFRAME?
MICRO MAINFRAME 5 Ihe aldest and most respecied after-market manulaciurer of Nloppy disk controllers for the Model-1il **
MICRO MAINFRAME has more experience i floppy and hard disks than any other manufaciurer. and we are producing aur now-lamous FDC-3 seres of
chisk controllers for the third vear ]
MICRO MAINFRAME has sold thousands of controllers o many OEM s whio have marketlad MMF controflers a5 their ows wunil

HOW DO | ORDER?

In order to pravide the lowes! possible price ihe end user MICRO MAINFRAME does not accept craditcards’ You may either pre-pay your shipment, or
wa will ship COD: Al ordacs over SE00 require a 107 depasil upon placement: Al non-certifled funds will behald a mimmum of 3 weeks to allow them o
clear Shipping ard handling charges are exira and are notingluded in the prices above” MODEL-I - * COMPUTERS are shipped by fruck anly, Please
phane MME to obtan shipping and handling fees o your locaton,

ACCEPTNOTHING LESS THAN THE BEST.INSIST UPON GENUINE MICRO MAINFRAME QUALITY PRODUCTS. Micro Manframe has 3 complete
e of praducts for the TRS:-80 * * computer system, Call or write for our descrigtive flyer
g DEALER'INQUIRIES SOLICITED ON YOUR PRINTED LETTERHEAD ONLY.
Phone.orders are accepted only betweern B30 -AM and 500 PM Pacific Time

MICRO MAINFRAME ...
. 11325 Sunrise Gold Circle

_ Building A
Rancho Cordova, CA 95670

(916) 635-3997



T334
e
REF
Tile

Ligivig o

EFLLEF]
47
AASDTE
]

EEA1
DIFF
BE 48
1BFE
Ccl
1BF 4
El

ClL

23

FE]
lach
CDIFTS
ELE R
EG@4
CAFET2
CIEET2

Alapgac
11813
BlFFR3
lele
EDER
L16C71
21883C
In
FEIA
gt 3
FE24
CREDTI
77

13

23
CISETD
13

T
EGCA
&F
al4@ed
ag
C3I5ET3

ELRLEL
EGTE
CAT973
114

BERD
oc

ar
JBFC
L]

7%
EFT )
co

IASETE
ir
9608
218671
#s

TE
I25AT2
216871
3

TE
325972
15

21883c
11813C
Q1FFB3
I6ad
EDBEE
21883c
11@813c
PLIFAY
1663
EDa#
Z1BBIF
11B13F
E1IFAB
I6DA
EDEQ
218930
IERF

#1754
B176@
61770
B17ad
B173@
B1ERd
pLAELA
Binza
L ARET
BLO4E
BlAsA
Blo6d
BLETE
BLEBD
BLESD
B1loed
[LER N
B152d
B1534
1548
a19se
81948
dla7e
GlaBe
alaoe
dzaga
d2ale
azaza
azaia
B2048
B2e5E
aadnd
B2a7a
d2aea
B2asa
B21ad
B211d@
B212da
LFRET

#2143
B2154
Baled
B2170
p2laa
L]
piaap
dazle
LFFFL
#2230
B2Z48
B2258
Baigd
Baztd
B2zad
B2zad
gaiae
B231B
B2328
a213@
a2348
@258
LFEIT
arie
823188
823198
Bi4@0
dz241@
d242a
#2438
az44a
B245d
B2460
#2470
B2daa
LFEEL]
[ LT.L
BA5LE
Ra528
[LFEEL]
Bas4
BASHE
B2560
[ Fiy]
di5e8
B2550
azeaa
42614
BR&1D
#2638
B264Q
B26 54
BR6EE
B26TE
B26 a4
B2698
axvae
@718
aiTin
d2730
B2T4B
B2T58
B2T60
a277a
d2788
#2750
B2pga

LD Ay {TIMING}
LD B A
R {WALLF)
DEMDHI PUSH BC
R 3
ocuT [255} ;A
LD Be48H
BINE 4
POP BC
DJINE DEMOKR3
POP HE
POF B
InC HL
INC HL
DJNHZ DEMORZ
CALL OPEN
L By (3B40E)
AHD 4
JP T ¢ EMORL
JP DEHOH
¥
sDISPLAY OPENING MESSAGE
DHEG LD HL, 3CPAH
LD DE,3CB1H
LD BC, 1823
Ln [HL} ;2881
LDIE
LD DE, HMEG
Lo HL,3CadH
OMEGL LD A [DE}
(4] LR
RET 4
L ik
JP 2, DHEG3
L (ML) (A
IHC DE
IHC HL
JP DMSGL
DMEG2 IHG DE
LD Al
ANHD BCAH
LD Lsh
LD BC 64
ADT HE, BC
JF DMEG1
IGET PLAYING LEVEL
GETLY LD Ay [3E1ENY
AHD TEH
JF T GETLY
RRCA
LD C:l
GETLV1 IHC L
ERCA
JR HC,, GETLVL
DEC [+
LD A
LD {LEVEL) ;A
RET

I
JEET UF PLAYING LEVEL PARAMTERS

1 DELAY BETWEEH UPDATES
i

i

:

1

rBEEF WHEH WALL CONTACT

I
!

I
FCONTINUE DELAY LOGE
I
¥
i

P

;CONTINUE UPDATE LOOP
}OPEN/CLOSE DOOR
fBREAR EEYTY

H
P CONTINUE IF HOT BREARE
i ELSE START PROGRAM OVER

JCLERE SCREEN
I
i
i

1

+HESSAGE ADDRESS
IVIDEQ ADDRESS

:GET MESSAGE CHARACTER

P
FRETURR IF END OF MESSARGE

P
JUME IF CRRRIAGE RETURN
PSTORE CHARACTER IN VIDED

;

#HEXT CHARMCTER

i

COMPUTE HEXT LIHE ADDR
1

]

i

;STBHT HEXT LINE

fEEYBOARD HUMERIC EEY3
tHASE POR XEYS 1-6
;LODF UHTIL 1-6 PRESSED
']

H
H
H
:LODP UNTIL EEY POURD

P
5AVE PLAYING LEVEL
i

§ AND INITIAL FIGURE LOCATIONS AND MOVE DIRECTIONS

EETUER LD R, {LEVEL)
LD Coh
LD o, 8
LD HL,FIGCTX
ADD BL BT
LD A, [HL)
LD [FIGCHT) A
LD HL , TTHX
ADD AL, BC
LD A, [HL]
LD {TIMING) (A
LD AT
ADD LYY
LD LY
LD HL , LEVELX
ADD HL, BC
LD E(HL}
IHC HL
LD o, {NL}
LD {FIGX) ,DE
LD BC,72
[ L, BC
LD DE, B2
LDIR
RET

B

;DEAW BOARD

BED Lb AL, 3CO8HE
LD DE,3CO1H
LD BC, 1823
LD ime) 800
LDIR
LD HL,3CEBH
LD DE,3CH1H
LD BC,63
LD {HL) , B3N
LDIR
LD HE, IPERN
LD DE,IFBLH
LD BC, 63
LD [HL) , @28
LDIE
LD HL 3008
LD A, UBFH

?
:
;
H
THO. OF MOLECULE GBDATES
P

;DELRE BETWEEN UFDATES

H

JMOLECULE UPDATE LIET

3 EET MOLECULE VARIAELES
1

1

H

fCLEAR SCREEM W/GRAFHICS

P
;DRAN TOF WALL
i

H
¥

i
+tDRAW BOTTOM WALL
I
I
!

P
1DRAW LEFT WALL
F

Lissing coriinies
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contacts are possible. For the left and
right walls, the molecule must be in pix-
el positions zero, 1, or 2. Only pixel
positions 1 and 4 can contact the upper
wall. For the down wall, only pixel posi-
tions 2 and 5 can make contact.

If Wall finds that a molecule is at a
wall with the right pixel position, it calls
CONTC to change the move direction
unless the wall is the partition and the
door is open. If the Y coordinaie of the
molecule is within range of the door,
Wall makes no change to the move di-
rection and lets the molecule continue
through,

Wall handles a corner contact by first
processing the left or right wall move
change and then recalling CONTC for
the upper or lower wall.

CONTC finds the new move direc-
tion for a molecule contacting a wall. It
requires that the E register contain the
wall number zero, 2, 4, or A
(corresponding to left, right, up, or
down). It uses this wall number, along
with the move direction. CONTC stores
the new move direction in the molecule
control variable list by way of the IX
register,

The REM routine removes the mol-
ecule graphics from the screen. It per-
forms two loops, each processing four
graphics characters. To avoid too much
interference with an overlapping mol-
ecule, it masks out the graphics bits
rather than storing blanks. REM uses
the pixel position and the type of mol-
ecule (o index into the proper table to
find the graphics characters,

The Move routine calculates the next
location and pixel position for a mel-
ecule. It indexes into the move table to
find the next pixel position and video
address offset, It then adds this offset to
the current video address and stores it
into the molecule control list.

The Add routine redraws a molecule
on the screen. It performs a logical OR
of the graphics bits with the video mem-
ory bits for each graphics character and
prevents any blanking of an overlap-
ping molecule or wall.

The Open routine opens or closes the
door in response to the space bar, If the
space bar is pressed and the door is
closed, it blanks out the door on the
screen. If the space bar is not pressed, it
draws the door on the screen. It also
redraws the partition each time in case it
is overwritten by a passing molecule. B

Contact Lee Morgenstern at [4358
Dyer 5¢., Sylmar, CA 91324,



Foisiiny oot
TIEA 114896  BIB1A LD DE, 54 1
T3ED BEOF paezd LD B,15 :
TIEF 77 22838 BRD1 LD {HL) A i
TIFR 1% 22848 ADD i, DE i
73F1 1RFC 32858 DINE BROL i
73F3 213F3c 62868 ) HL,3C3IFH $DRAW RIGAT WALL :
TIF6 96DF a2978 LD 8,15 1
73P8 77 2880 BROLZ LD {HL) /A ¥
731F0 19 EEELTS ADD HL,DE :
73Fh LOFC CFELL DANE LRDZ '
7ipc 211F3C  @2519 LD HL,3C1PYH ;DRAW MIDDLE PRRTITION
TIFF 1B 22920 DEC DE ] &k DL" 15 &
74908 BEAF #2934 LD Be15 i b
7482 17 32940 BROI LD IBL) ;5 ¥
7483 23 @2e5p ING L ] far EPFPBS0R  printers
7484 77 LFELT Lo [HL] rA H
3:22 ig!‘h gg;ag ADD glﬁgﬁ F EXCEFTIONGL MX SERIES
DJINE )
7488 3IEdLl Arasd L Al L INDICATE DOOR CLOSED FRIMNT DRIVEIR LT ILITY
7488 125772 BIRGR 1o [DOGR) A | = PLUS £
7480 21172  @3dl@ LD L, PROMET jDISPLAY PROMPT AT BOTTOM
7410 11C23F  A3020 1D DE,IFCIN i SR T
7413 B13ICAE  @3@30 LD BC 60 1 CHARACTER EDITOR
7416 EDDA EECET LDIR !
7418 345872 93950 Lo A, (LEVEL) yDISPLAY PLAYING LEVEL o SR A
t4alp ggz;a #3068 ADD A, 21H :
TELD 32CHIF B287R LB L3PCEM) A i s BUPPORTE e ——
T4zza €9 g;gg: RET T . ||Er COHTRAG, E‘_:I_.-l HE: --.u‘;F:-?IT e (FF:‘:“E;E
i ® Sy TR ISISIRENT Ll L]
P31l0¢ ;REFLECT OFF WALL
#3118 ; INPUT IX POINTING TO PIXEL,VIDEG ADDR,MOVE DIRECTION R TRE WL TR S MR DARCLE N p T
B3128 ; OUTPUT HEW MOVE DIRECTION IF WALL CONTACT ¥ I PR BT IOF CORMMNES »
7421 AP B3IL38 WALL HKOR A ' & LA L 1 i e FRUFESS LOHSLS +
343; :-zgmz PIL4E LD m.?r.ns'i,a $ INDICATE WO WALL CONTACT e LOTS OF CREAIIVE BRI T0U =
425 DDEEB1  @315@ LD L, (IX+1) ;GET FICURE VIDED ADRESS
7428 DDEGEB2  @ILER LD H, [TK+2) : v fufﬁ'f,“‘. B e e B
7428 7D 23178 LD Al FEXTRACT COCRDINATES 5 ol
742C 1196C4  B3188 LD DE,-3C80H ] B TRUE PROPORTIONAL WARGIN JUSTIFICATION
7427 19 ailog AT BL,DE 1 ®rOAFATIELE wl i UIHER FESGTURES *
7434 29 FEFTT ADD HL,BL T EET WORKS  WITH  MOET
7431 2% aizig ADD HL, HL A = ¥ CODRDIRATE LRt U L R
7432 EE3F g3azze AND IFH ' L s
7434 6P FEFET LD L,k jL = X CODRDINATE
?4.35 m:r.rgaa :ggw LD Ay (1K} 1GET PIXEL POSITION ADDITIOMAL.
T43E FEQ 5 cr 3 !
438 DIEETA PEETT ar B WALLL $JUMP IF HALF BOSTTION + DORPLETE PREE AND FORN CONFROL
7430 7D 83278 LD AL +GET X CODRDINATE * CONTIMIDLS UNDERL IMING
7438 1E8@ B3280 LD Eq8 $ INDICATE LEFT WALL + EPSOM py i d THRERSERIPTS
7440 FEBL 83294 ce 1 ; T
T442 CRECTA  BAlQR ae T, WALLZ ;JUMP LF WALL CONTACT I LENTER IR
T445 FE21 B33le ce 33 : + BUFEMgCRieys
7447 CABOTA  B3T2R as T, WALLI ;JUMP IF PARTITION CONT * QupSERIPTS
- T44h L1ERZ B333g Lo Er2 : INDICKTE RIGHT WALL + JTALICS
T44C FELC FEEET ce 28 H
TA4E CRSST4  B3I350 Je T PWALL3 pJUMP IF PARTITION CONT CHREATE RNEW CHaRAaCTERS
7451 PEIC 83368 cr 68 :
7453 CRAECTA CEERL Ip T WALLZ }JUHP IF WALL CONTACT FAEEPRINTE S COMTAING A POMERFLL. YET EASY-
7456 CIEFT4  ©336D ae WALLL 1CHECE UP, DOWN WALLS IOSLEE EENRACTER ELLRON- THAT BULOMA.-YRU. 10
7459 IA5TT2 @339 WALL3 LE &, ( DOOR} ;G!-T LOOR STATOS GRIICKELY DESTGM SFECIAL LEFTE_‘HE AND FRINT
T45C A7 83408 RRD A ; L s e A iecs L L W L
, 7450 CZECTI 03410 b Wi WALLZ 2JUME IF CLOSED T s e s e
Ta6@ TC ETP ] LD A.H 1GET ¥ COORDIHATE g
TAE1l FERG e L] cp [ 1 i MATH & SCTENCE xn IR wWos Eop
T463 DAGCTA  @34d0 aep CWALLZ ; JUMP IF TOD HIGH + BUSIHESS —- €& & R L% ¢ % 9
Ta66 FEDE FEELT ] E ' + FOREIGN LANGUALE A B 4o REEW
T468 DIRCT4 di450 JP WG WALL2 s JUME IF TOD LOW v PERSOMAL FU -— % + & 4 =5 o &
T4ER C3 83470 RET PALLOW PASSAGE THRU DOOR
T46C CDITTA :g:g: WALLZ CALL CONTC ;guss ::w:. gé;ugg'rmu BT T e i A R S
] HTINUE IF i tEr 6 o S B N
T46F DDTEGE  @3500 WALLL LD A, (IH) {GET PIXEL POSITION e o4 ARk
T472 PEBL CEERT ce 1 ' L R { o ko ute e
7474 CATCTA  @B3520 ae 2, WALLLA jJUME IF MIDDLE PIXEL Grajtrdn it ! P s
T477 PER #3538 cP n ! S-charscten Defif. . CHINGRY Jre Craecmd
7479 C28574 B350 P 3 (WALLLE ;JUMP IF HOT MIDDLE PIXEL I B B i st Lt
T47C IC #3559 WALLLA LD E: JGET ¥ COORDIMATE '
747D 1E@4 disep LD Erd :IRDICATE UPPER WALL This character editor testurs al loss vou to
T4TF FERB FEERL ] CF a 1 creala any bekter jaaginsble. The entaire
7481 CAFITE @358 Je T, WALLA JJUME IF WALL CONTACT program L. LGS fusssbly Clanquege  for
7484 C9 H3558 RET ' ik ane L. pmontiy, o uiER  pRERSONE. =
7445 FEAZ  036B0 WALLlE CF 2 ; R e TPl ko kD
;:ﬂ EP-:];T# :izk: g; g,HhLLlC 3 JUMP IF BOTTOM PIXEL perigrm funetiong '.alun EXirS s, F R mier G,
E ¥ replicate, and delecte, Corpieted lefied
TABC C@ 83630 RET HE ;RET IF WOT BOTTOM FIXEL files can be stored and recalied from disk
748D ¢ @36408 WALLLC LD hoH jGET ¥ COORDINATE Far kv L
;:g: ;E:g ggg:: Eg f;ﬁ :IHDI’CP*TE DOWH WALL The stendard MAETPRINT=LUS  Leris  with
[ Br . Aoapt@r orograns are
7492 C@ B3670 RET N fRET IF KO WALL CONTACT R N bein: LATY miTeR: ard
7491 COOUTT4 83680 WALL4  CALL CONTC +GET WEW MOVE DIRECTION FEMCEL, HIMimum mynben retulfesants are 2
T49E ©9 ETACT ] RET i 4gF HModel | o Magel FI[I with one dist
B3I7E8 drawe, (Medel 111 noeds two dimil drives
B3718 yGET NEW WALL REFLECTION MOVE DIRECTION R phia e tliled - Tplar e R B
B3728 ; INPUT IX POTNTING TO PIXKEL,VIDEOD ADDR,HOVE DIR e el
P3730 ; INPUT E=WALL WUMBER {9,Z,4,6] (L,R.U,D] Unleash Ehe & gencidl of your CPSHK.
B3T4E ; CUTPUT HEW HOVE DIRECTION R T Blak with menual,
7497 ES BITES CONTC POSH L ] adaptes programe, and BRigplng for onlyl
7458 3E81 BITER LD Ael '
;ua 325072 B37T4 LD [WALLF} oA $IHDICATE WALL COHTACT - - Ty S - -
450 1604 BaTae LD D,# : 5
T49F 21EcTE  @ITe4 LD HL, WALLX JGET WALL TABLE ADDRESS
T4A2 19 EEETT ADD HL,DE ; COMPUTE WALL LIET TO ORDER:
T4A3 AE g3ale LD Cy (AL] JGET MOVE DIE LIST ADDR Call 1619) 435-1812 Visa 5 Mastercerd
Tah4 23 BIE2E INC HL ] Or mend check or seney oFder toi
T4RS 46 pAEIR LD B, {HL) ; o oy 4 133
T4kE DDGEEZ  R3IE4d LD L,{IX+*3) fGET MOVE DIRECTION mgoytEtronics, -
T4p9 26p8 BIESE LD H, 0 ' 249 Boukh Highway 181, BSuite 471
Bolana Baach, Californis 72873
CE reaidmis o 4L sales tan 17 Bcropast TN of Nasdy Corp.
Listing contirues L BkY banl primied whing o Epeon WT- gnd MRIFERIPRSS, J

o~ See Lisl of Advertisers on Page 323
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INTRODUCING!!! -

a FAST, SODsmcArT f
and USER FRIENDLY . :f
graphics and text program 3

KWIKDRAW

WITH KWIEDRAW YOU CAN QUICKLY AMD EAS-
ILY CREATE/EDIT DISPLAYS COMBINING
GRAPHICS, TEXT, AND SPECIAL CHARACTERS,
YOU CAN: = Save/Lood dizplays to/irem disk in 3
formats: BASIC/ASCIL object » Save/Lood/
Overlay displays 1o/ from 10 BAM butfers - Print in
o variety of formats, with multipie copy and
BACKGHOUND printing = 2 cursor sizes, exch can
mive if one of 235 speeds from slow fo VERY FAST
+ et delmy before keys repact - Hove cursors stop ot
screen edge or wraparound 1o opposite edge » Fost
line & circle « Move/Duplicate/Erase individunl
figures and/or text « Fill figures + Reverse biock
while » Screll entive screen wilh/without
wrrpareind « 2 mircor imoge routines « Yiew divec-
tories = 8 menu/help screens - AND MUCH MORE!
Logical key ossignments ore ensy 1o lexrn. 50+
page munual with instructions for using displays
in your programs, What mokes it KWIK? Wrilten in
100% maching code — no SLOW BASIC or com-
piled BASIC! Buckups ollowed. AEGUIRES: 48K
Model [IT* & | disk drive. Prinling routines require
on Epson MX** series printer, TERMS: 57495 —
cush, cerfitied check, maney order, or personal
check, Allow 2-3 weeks for personal checks to
clear, oli other orders will be shipped within 48
hours, LICHEN SOFTWARE, 8603 N. LEE ST.

FOKANE, WA 99207, (509) 448-4026 *Trademark
ol Tandy Corp. **Trademark of Epsan Americ, Ing,

TRS-80"
Programmer’s Sourcebook

TRS-8"
Programmer's

Soureehonk T"‘—-\‘\
|1
1

/
/ -
A ‘
/" |6
A
) E 3 ..1 jj‘\ .....

Firse Edition

hicrey e ig 0 nandeal TRESBD %

syslam softeang |
adiler: B ome

Ocean, Inc. e
P.O. Box 2331
Springfield, VA 22152-0331
Visa ond Moster Cord accepted
(Deaclers inguiries invited,)

P -BU s 0 pegestaned) rochemk ol Tangy Cong

Liziiag coniaved

T4RE @9
T4AC TE
T4AD DOTTOI
7488 El
T4BEl C%

TAE2 267T@
T4E4 ODTERE
T4ET 47
T4EE BF
T4ES 5E
T4ER 23
T4EBR 56
T4EC EB
THED DDTE@Z
TAFR B7
T4FL 5F
Tdrd ledp
T4F4 19
T4r5 7B
T4F6 LOTTRE
TdFs 23
T4EA GE
T4FB 2640
T4FD CETD
T4FF 2BRZ
T581 26FF
T583 DDSEBRL
T5B6 DDSGR2
T589 19
TS8R DDT75SEL
7580 DOT74@2
T51@ €3

7511 DDJEAD
7514 BT
7515 5F
7516 1E6@E
T5LE DDGEA4
T5lE DD6GAS
T51E 19
T5LF 5E
7528 23
7521 56
7522 DDEEAL
T5E5 DDGGAL
T5Z8 BER4
T3ZA 1A
7510 BE
T5IC 77
520 23
752E 13
752F 10F9
7531 #lacae
7514 @9
7515 @684
T517 1
75318 BE
7539 77
T53n 23
7538 13
T53C LBFY
T53E .Y

T53F 3EBF

HFIBGE
BIBTH
d3588
ainag
LEELE]

LER U

[EEFI]
LEEED]
LEEET:]
FERER]
LEL LT
a3aTE
LEETE]
FEERL]
ddaap
d4Fle
d4F20
LETEL]
LELET]
LET.ET]
LETI]
a487e
LETEL]
LET LT
d4la0
d4lle
4124
4134
24148
LEFRT)
LERRT)
B4178
B4l B0
#4l14e
a42de
a421m
a4228
84238
4248
d4258
dd268
a4274
LEFEL
d4z5a
LEEY.L
LEERN]
B4328
B4338
LEEET)
B4350
B4360
84370
EERT
LEER D
d44a8
a4418
#4420
a4438
da448
d4458
FEET
dasaTe
d44 84
B4450
Ba58a
B4514a
B4528
B4538
B4540
B455E
BAS6E
24578
B4580
BaSGR
LELLT
B4cle
d4s2@
LELET
R
[ELET
d4668
d467d
4584
4690
BATRE
a471a
64724
B47348
B4T 40
B4758
P4760
B4TTE
44780
w4798
danpp
LU R
danza
[EEET:]
LELET:
LEEET]
a4864
a4870
ddaga
d4a59a
Baadd

ADD AL, BC ]
Ln Ay [HL] 1GET WEW MOVE DIRECTION
Ln [IX+3) A FSTORE
POE HEL H
RET ]
i REMOVE FIGURE
+ INPUT IXK POINTING TO PIXEL,VIDED ADDR,MOVE DIRE,FIGURE
REM LD A [IX) tGET FIXKEL
ADD Ay i H
LD Eqbh ]
Lo DB ]
LD Ly [IX44]) :GET FIGURE POINTER
LD H, [EX+5) ]
ADD HL,DE H
Lo E, [HL] GET GRAPHICS POINTER
INC HL F
LD D, [HL] H
LD L [IX+1) JGET YVIDED ARDRESS
LD H, {(1%4+2) :
LD B4 '
REM1 é‘gh Ay (DE] GET VIDED CHARACTER
!
AND [HL) PHAEE OUT FIGURE
LD [HL) A 15TORE VIDED
INC HL I
ING bE N
DINE REM1 tCONTINUE FIRST LINE LODP
LD BC,.68 H
ADD HL, BC JCOMPUTE MEXT LIME ARDDR
Lo B4 i
REMZ égL A, (DE) 1GET VIDED CHARACTER
1
AR (HL} TMASE QUT FIGURE
LD (HL] oA H
ING HL :
IRC DE 1
:%gl REMZ POONTINUE SECOND LIRE
1

i
1MOVE FIGURE
3 INPUT IX POINTING TO FIXEL,VIDED ADDR,MOVE DIR

ij CUTPUT MEW PIXEL,REW VIDED ADDR
HOVE LI H,MOVi<-8 HHOVE TABLE
LI hy{IX) 1GET PIXEL
ADD Al H
Lo LA 3
LD E, (HL} 1GET MOVE POINTER
IHE HL ;
LD Orr (ML) H
EX DE, ML ]
L B, IX+1} JGET MOVE DIRECTION
ROD Ak T
LD Esh H
Lo I, 8 1
ADD HL,DE ]
Lo A, (HL)} {GET NEW PIXEL
LD [ 1SAVE IN VAREABLE LIST
INC HL 3
LD L, (HL] $GET VIDED ADDR OFFSET
LD H.B i
BIT T+L i
JR I MOVEL [
LD H,0FFH H
HOWVEL LD Es {IX+1) IGET CURRENT VIDED ADDR
LD D, {IX+2) ]
ADD HL,DE JCOMBPUTE WEW VIDED ADDR
LD {IE+1} ,L $SAVE IN VARIABLE LIST
LI {IX+2) (H ¥
RET ¥
]
ADD FIGURE
7 INPUT IX POEINTING TO FIXKEL,VIDED ADDR,MOVE DIR,FIGURE
ADD Lp By (IX) 1GET PIXEL
ADD Al ]
LD Esf L]
LD DB i
LD Ly [(Ix+4) :GET FIGURE POINTER
LD Hy{IX+5) ]
ADRD HEL, DE I
LD E, {HL) fGET GRAPHICS POINTER
INC HE ;
LD D, {HL) P
LI L,{IX+1} fGET VIDED ADDRESS
LD Hy{IX+2) ;
LIy B4 H
oDl L A, {DE) FGET VIDEQ CHARACTER
QR {HL) 1ADD PIGURE
LD {HLY A 1STORE VIDED
INC HL I
IHC DE H
DIRE ADD1 JCONTINUE FIRST LINE LOCP
LD BC: 68 H
ADD HL,,BC P COMBUTE NEXT LINE ADDR
LD Hyd ]
ADDZ LD Ay (DE) JGET VIDED CHARACTER
R [BL) FADD FIGURE
LD [HL) +A JETORE VIDED
INC HL I
INC DE ¥
DJawnz ADD2 FOONTINUE SECOKRD LINE
RET ]
1
JOFEN/CLOSE DOOR
GFEN LD A, BBFH FHESTORE FARTITION

Line corfinues
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Listimg contrads

7541 44910

T5d4 449328 LI
TE4T 4958 LD
TE4A 323D 24948 LD
a435e Lo

Bamed L

B4STE LD

B45a8 LD

B4593 Ll

B5gaeg LDy

B5p1a LD

B5p20 LD

5 3ASTT2 B583 8 LD
A7 B5048 AND
CATTIS L1 I8
ELETEL LT LD
Eq 84 asaTe AND
CATDTS a5888 JP
C19775 ase9e JF
IMABIE 25188 OPFEH3 LD
EGO8 @511p AR
ca 45120 RET
1EAS 85130 OPENZ LD
125772 45148 LD
AZ4F3D a5158 LD
JEDF3D A5L60 LD
3Z1F3E asLig Lo
JERA d5led Lo
1ZAB3D a5198 LI
IZERID dEIEd L
32203E 45214 LD
ca ES22d RET
IERD B5238 OPEN1 LD
129F3D0 B5Z48 LD

C JZAB3D B5Z58 LD
I2DFID LEF L
IZ2EBID B5I7@ LD
321F3E B5ad LD
32203E E5xea LD
i AF B53gp EOR
325772 B5318 LD
P L9 B5328 RET

85338

T2EE 85348 END

2438 TOTAL EHRRORS

-'3[:-15':I] A
(3D2BH) A
{3D5FH) &
(3DERH) A
(IESEH) oA
{IRGREH) LA
{IEGFH] A
{ IERBH) ;&
13EDFH] (A
{IEEQH] (A
Rop { DOOR)
R

%, OPEN3

I { 3B4AK)
EAN
,0PENZ
OPFEHL
ETRELLL
GAH

HE

Ay BAEH
(LOGR) (A
(3D9FHY A
(IDDPAY A
[{3E1FH)
Ay BAAH
(ADARH)
(IDERH) oA
(IE2BH) B

A DERH

{IDOPH) A
{ IDADH) A
{IDDFH) + 2
{3DERH) A
{3ELFH) +A
{IEXAH) ;A

|DCOR) &

DEHON

TRS-80

WOBOS"

s can do for wewr productiety! WOBOS | = nct sn anceasory
In yoer pengrsm. H achmaby becomas Ea foundation|

i

; Basic Operating Systam

1 WOBSS | Iy & mena diven, prostotiuned pregiare in BASIC thal

i prowries access e cver M oy lnosens duing devsosment o

£ actunl uso ol & program  Ha ks ol alows 1o b dawiog

1 el prasidas

] a it b2 alart
trizem acratch Bafos But ngw, sfter losding WOBDS | you'd shast

1 with v 11K of subroutines ard syslan uiities.  Inagine weal

I

!

IGET DOOR STATUS

I

TJUHP IF DOOE OPER TAL LT L
GET SPACE BAR STATUE

$JUNF TP NOT FRESSED

; JUMF IF FRESSED

$GET SPACE BAR STATUS
::R“'T IPF SPACE BAR PRESSED
$CLOSE DOOR

44 - Appeni
Memiory “Dumg

T R W

tnd mhowe s the Primary Wany ?;qusnﬁ 1 far Mgdal il
I addibion o the feaiurees shown, the BEVIGE UQ genardtes &
sdparkln O-chaloe rarv (hal wil aiew you b comgdle. endsie,
sort And oulpet youe dale tiae ¥ alic ncudis & oty thal wil
Yave Ents Thn DATA and WGBOS | on tnie and-ii dak,

Wh oonirolable. SOUND!
“Onee gou've used of, Fow'd naves wilne
anoifar grograc wikeul it

] 1il ] SOLEA
MCDELIN] Ci5x FLEVEL 0] misk [fEsterced] DSk
PoH | eciogs | oo | oo weal | b | Ctwza |40 wedd ]

OPEH DOOR

Shiposd Firal Cluss Abmall at no oxira chargs
il yeu mantion this ag

O CAIALITY CASSETTE & MANUAL

COROER FRDNE

(803 289-1133

SCHD CHECKE, MONEY ORDER OR NUNBEER SN0
EXHRATION DATE O vOUR CREMT Camo TO

W =]

396 K Haydes Bay Drise, Perlissd, Oragos $r277

Dewtiraded & Lreelees pee S0

 DISaDATa,

mbler That
cks Down DATAI

NEW!!! VERSION 2 .

» Qutputs fully [sbeled RS, or APPARAT'" EDTASM" -
farmal code o display, printer, cassetic or disk.

= Lgads programs from casselbe or gk and
diaplays main enkry poink

#* Prirler aulpud Rully paginated.

= Aulomatically e
s Aigcates itsall 1o army

TRS"-&0 Mool | |L
e, Casgetls o

e I'.I‘Iinﬂﬂ'l'a prane(
r1| ‘am -5 pm EST), or
arder far
#1354-12 (Modal 1411 cassette £30.85

F1354-22 (Model 11l diskebig), TRSDOD!

Dbed Readens plesss add 6

L\ S

Prolssicnal E.nrh.unm lor boih Novier and E:purl

Pr¢ "Am Safwane
220 Cardigan Road
Camarillg, Ohio 45455

Wida and Mastercard acdegtad

ke =

= 1R 0E {3 & TH «1 TANET CARF.

Put your TRS-80°
in touch with
IBM's universe

Mow you can have full 1BM
communications capability through one of
Innovative Data Technology's 172
magnetic tape peripherals.

Featuring industry-standard interfaces,
rapid data transfer rates, full operating
and command subsets and a wide
selection of models and configurations,
IDT's magnetic tape subsystems
provide economical and rellable
data/program Interchange, :

40M bytes of storage and

disc back-up. All IDT sub-

systems come complete and

include tape transport,
formatter. intelligent

wSea List of Advertisers on Page 323

controller, computer resident
coupler, cables, documentation
and software. But most ; i
importantly, they help put your TD-1012-3
system in touch with the IBM universe.

Tape
Subsystem

O.E.M., dealer/distributor discounts avallable.

||1||1|I.| 4060 Morena Blvd, + San Diego, CA 92117

{619] 270-3990 - TWX: [910] 335-1610

Eastern Regional Office:

FO. Box 1093 - McLean, VA 22101-1093
[703) B21-1101 - TWX: [710] 833-9888

1884 ks a trademark of internaticnal
TRS-80 15 a trademark of the Tandy
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