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D O CUMENT A T I ON I S S U E  

This issue of INTERACTION addresses the compla i nts of many sub­
scribers ?.bout the po or or total lack of Inter?.ct documentation. 
While Walt Hendrickson's and Harry Holloway ' s articles may seem to 
be overlapping duplications, they a re different interpetations of 
the same materi8l. Both state that while the source code and mnemonics 
are . accurate their comments are just that, not guaranteed truths. 
If your own research shows errors or differences contact the authors 
to see how the differences can be resolved and then write me with 
the results. I am not knowledgeable enough to weigh differences. 
I can barely reP.d Rnd understand machine code. 

Also in this issue is en introductory article on FORTH for the 
Interact, Russell Schnapp has done an exceptional job implementing 
F.I.G.-FORTH but he c�nnot emphasize enough that his documentation 
is not a FORTH tutorial. You must acquire a text on FORTH first t if you expect to use FORTH. The book he recommends (Using FORTHJ 
h?.s been republished as STARTING FORTH by Leo Brodie. It is now 
8VRilable from Prentice-HAll, Inc. Englewood Cliffs, NJ 07632 Attn• 
Robert Jord�n; Dept. J-974 for $19.95 clothbound or $15.95 paper­
b ound, ,shipped postpR id if payment accompanies order. The FORTH 
Interest Group 8lso sells this book and other publications on FORTH. 

I will try to support FORTH in the newsletter by printing routines 
(FORTH words) and informa tion as I and others leRrn. I'm still try­
ing to le�rn to use the ediltor and write a printer driver. 

BE T T E R  L A T E  THAN NEVER• 

At last the first 198� issue is out. I'm sorry my personal life 
h�s interfered with the time ly delivery of the newsletter �nd I ar,ain 
like to thank everyone for their patience. There still will be six 
issues t h is year though until I catch up I can ' t give you a deadline 
d�te for advertising in a specific issue. As for art icles , one problem 
now_is wh::>t to print first. Over the past months numerous items 
have arrived and await publication .. I still welcome Any articles or 
pro�r�ms and will try to print as many as possible in an organi�ed 
sequence. 
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THE l:N�AR�S OF BAS:XC 
PART 1 - THE USS OF LOW RAM • 

Harry Holloway , Bov ��6� " ....... ..:.-, Ann Arbor, MI 48106. 

This article is the first in a series about Level II BASIC. The aim -, 
to-provide the machine language programmer with a guide that may be used for 
further exploration and for modification of Level II. I don ' t have all of the 
answers so featL1res that I� m not cert�i n of wi 11 be marked with a parenthetic: 
que:-tion mark. If you find this doubled, i.e. <??), .it means that I really 
don·t have a clue. The material will apply to the SK Graphics BASIC as well 
as Level II, but not to RS 232 BASIC. Note that all numbers will be given in 
hexadecimal unless otherwise indicated by a trailing 'dp. 

While little has been written about Microsoft's 8080 BASIC for the 
Interact, there is a substantial literature for the TRSBOPs Z 80 version and 
the Apple's 6502 version. In choosing names for routines and pointers I have 
mostly followed Apple nomenc1ature because, here, the consistency between 
articles leads me to suspect that many authors have had access to a Microsoft 
source listing. 

Level II uses low memory <49A0-5FBE> for four purposess 1. As a 
housekeeping area for the BASIC interpreter. 2. For stack operations. 3. 
For the user's program. 4. For storage of variables that are generated by 
the user"s program. The follow i ng tabulation of these uses is in ascendinQ 
order of addresses. 

49A0-49FF. Unused. This is hominally part of the memory that is used for the 
display and most video banners do indeed load to 4000 through 49FE 
or 49FF. However, the last 96d locations do not show on the screen 
and they are unaffected by BASIC's scroll routine. This i5 a convenient 
hole for a machine language subroutine. 

4A00-4. Color table. Set by COLOR which then calls SELCOL (0636). The 5th byte 
controls the intensity of color 2 and is always set to 00 for full 
intensity. 

4A05. <?>. Flag used to write long leader before the first 256d-byte 
section of a CSAVE* tape file. 

4A06-8. Used by CSAVE*, CLOAD* to keep track of the data. 
4A09-4BOB. A 256d-b�te buffer used for transfer of data to and from tape by 

CSAVE* and CLOAD*. A temptingly empty space that may be used for 
machine-language subroutines if data tapes will not be used, but 
code here wi 11 be c 1 obbered by CSAVE* and CLOAD*. (An ear 1 y version a· 
Graphics BAS I C had the code for the extended PLOT command here.) 

4809-D. Apparently unused. 
4BOE. The current value of WINDOW. (Default 40 = 77d.) 
4BOF. A flag that permits PEEK and POKE when set to 19. <Our old friend 

POI<E19215,25) 

4B10-4BFF. Mostly unused. Stack operations use space from 4BFF down. 
Graphics BASIC has code for the extended PLOT command at 4B12-4B52. 

4C00-5. Start code. LXI SP,4COO followed by JMP 6000. 
4C06. The screen line on which th� nex't character will be printed. 
4C07. The screen column on which the next character will be printed. 
4COB-C. A buffer for the five-byte he�der record that will be written to tape 

before a block of data. 
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4COD-4C89. The bytes in this section are transfered from an im�ge of the 
storaqc area at 6409-6555 when BASIC initialises. This was done for a 
ROM version to set up a storage area with embedded data. Nobody bothered 
to change Interact BASIC� which still thinks that it is in RJM. 

4COO-F. <??>. The instruction JMP 6298. This is a jump into a stack 
initialisation routine. Purpose unknown 

4C10-2. ThE.• instn. 1ction Jl"lf' <address>. BASIC comes here for the USR functior, 
and finds the address that has been poked into 19473-4d. Initially the 
address is set up to give a syntax error message. 

4C13-5. Ttu:> instr·uctions OUT 00 and RET. A relic of an earlier version. 
(The Interact does not have ports that can be addressed with IN and OUT 
tnstructicms.) 

4C16-4C23. A set of skeleton instructions into which numbers are embedded for 
fast division. 

4C24-4C4A. <?>. Used for random number generation. 
4C4B-O. Another fossil. IN 00 and RET. 
4C4E. One of a number of partly functional relics of printer routines. This 

is one more than the number of nulls to print after crlf. 
4C4F. Set to zero if the last printer operation was lf. 
4C50. The position of the printer head. 
4C51. A fl�q to indicate choice of screen or printer output. 
4C52. Line length. Originally set up for 48 < 72d ) characters then changed 

durinq initialisation to 11 <17d> characters for the Interact screen. 
4C53. The last print position on a line for a comma field. After this a comma 

field gets printed on the next line. Originally set to 38 C56d ) � but 
changed during initialisation to 10 C16d>. 

4C54. Flag set to 01 while erasing characters on screen. Set to 00 otherwise. 
4C55. F l ag set to nonzero to suppress output. Switched between zero and 

nonzero values by control-D. 
4C56-7. STKTOP. A pointer to the top of the stack. Originally set to 4COO. 

Later set to the bottom of string storage at 5F8C. Moved up or down 
by change in size of string storage with CLEAR and argument. 

4C5A-b. TXTTAB. A pointer to the lowest memory location that is occupied by 
the user's program. Stays constant at 4022. BASIC program tapes reload 
4022 into this pointer. 

4C5C-4C86. The tape output list <TOL> that is used by CSAVE. The first byte 
of each 7-byte entry is a code that specifies the function of the entry. 
The codes are: 
00 - Specifies the writing of a long leader. The remaining six bytes 

are ignored. 
FF - Specifies the writing of data from memory to tape. The format is 

FF� 2-byte load address� 2-byte byte count� 2-byte source address. 
In all entries that are used by BASIC the source address is the 

same as the load address. 
FE - Specifies that a single byte will be used to fill a section of 

memory. ( Mostly used to clear the screen before loading a video 
banner.) The format is 

FF� 2-byte load address� 2-byte byte count� fill byte� unused byte. 
This feature is supported by the BASIC tape routines� but it is 
not used by the BASIC interpreter. 

FO - Specifies the end of the .. tap� file. 
All of these entries except the first generate a 5-byte tape header record 
that is written to tape via the buffer at 4C08. The general format for a 
header· record is 
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2-byte load address, 2-byte byte count, code byte 

<If the code byte is FO the remaining four bytes are ignored.> 
For more details of Interact tape formats see the article in Interactior 

vol. II, no. 5. Most of the TOL entries may be diverted to other uses 
by POKEing different values into them. For example, to save a machine 
language subroutine along with the BASIC program or to make a backup 
copy of BASIC itself < see Interaction val. II. no. 5). 

4C5C-4C62.TOL entry for a long leader. May be omitt�d if the user manually 
advances the cassette beyond the plastic physical leader. 

4C63-9. TOL entry that loads TXTTAB (4C5A-B>. The value loaded is 4022 which 
changes nothing. 

4C6A-4C70. TOL entry that loads VARTAB (4CFD-E>. The value loaded depends 
on the length of the user�s p�ogram 

4C71-8. TOL entry for the 5-character f·ilename that is written from and load! 
to a buffer at 4010. This block is always written to tape, even if no 
filename is specified. 

4C79-F. TOL entry for a single byte that specifies the number of characters 
<0-5) that are to be considered in the filename. This loads at 4010. 

4C80-6. TOL for the user's BASIC program that loads at 4022. 
4C87. TOL for the end record. <Only the first byte is signicant.> 
4C88-4CCF. Buffer for a command or an input program line. 
4CDO. <??>. Flag for printer routines. 
4CD1. <??>. 
4CD2. TTYPOS. Keeps track of the printer position. 
4C03. <?>. Used in array search. 
4CD4. VALTYP. A flag for variable type set to 00 for numeric and to 0 1  for 

string. 
4CD5. DORES. Flag, when set to zero allows replacement of reserved words 

with tokens. <crunching> 
4CD6-7. MEMSIZ. Points to the highest available memory location. Set to 5FBE, 
4CD8-B. Storage for string operations. 
4CDC-4CE9. <??>. Some kind of buffer for string operations extends downwards 

from 4CE6. 
4CEA-B. FRETOP. The top of the unused string storage. Moves downwards as 

strings are added from the top. 
4CEC-D. Storage for character pointer. 
4CEE-F • .  Pointer used during FOR/NEXT loop. 
4CF0-1. DATLIN. Stores.the number of lhe program line from which data are 

being read. 
4CF2. SUBFLG. Flag that permits subscripted variables when set to zero. 
4CF3. Flag used during execution of direct statement from the buffer. 
4CF4. Flag for origin of data. Zero if from read, nonzero if from input 

statement. 
4CF4-6. <??>. Pointer to program material. 
4CF7-8. Storage for text pointer. 
4CF9-A. OLOLIN. Stores number of last program line executed. Saved for 

restart with CONT after control-C. 
4CFB-C. OLDTXT. Points to statement to be executed next. 
4FFD-E. VARTAB. Points to beginning of variable storage (just after the 

double null at the end of the user!s program). Set by NEW to 4024 then 
moves up as program is added. � 

4CFF-4DOO. ARYTAB. Points to the beginning of array storage. Set by NEW 
to 4024. Moves beyond VARTAB as array variables are added. 

4001-2. STREND. Points to the end of storage for the names and locations 
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of string variables. Set by NEW to 4024 and moves upward as new variables 
are added. 

4003-4. OATPTR. Points to the memory location from which data are being 
read. Set by RUN and RESTORE to 4021 (just before the start of the 
user's pr·oqr· .. \In). 

4005-6. PRMNAM. The name of the active parameter. 
4007-A-. PRMVAL. Four-byte value of parameter for user-defined fuction. 
4007. PRMVAL low byte of mantissa. 
4008. PRMVAL middle byte of mantissa. 
�009. PRMVAL hiqh byte of mantissa. 
4DOA. PRMVAL siqn and exponent. . 
4DOB-F. The floating point accumulator <FAC>. A storage area for a numerical 

argument or result. (More about f 1 oat i ng point numbers in a 1 ater 
. 

art i c 1 e. ) 
4DOB. FAC low byte of mantissa. 
4DOC. FAC middle byte of mantissa. 
4000. FAC high byte of mantissa. 
4DOE. FAC sign and exponent. 
4DOF. FAC sign when unpacked. 
4010-4. Buffer for transfer of filename to or from tape. 
4015-9. Buffer for filename to be compared with that on tape. 
4D1A-C. Apparently unused. 
4D1D. Storage for the number of characters in a filename. 
4D1E-4020. Storage used by floating-point multiply. 
4021. TSTACK. The location just before the user�s program. Needs to contain 

the byte 00. 
4022. The start of storage for the user's BASIC program. Each program line 

·--has- the- t.he h:Jrmat 
2-byte link address� 2-byte line number� program material� 00 

The zero byte is used as an end marker for the line and the link address 
is used to point to storage for the next program line. The end of the 
program is marked by •:\. doLtble· nulL where� a link....-address_ would be 
expected. The program material is a mixture of ASCII characters that 
have bit 7 clear (i.e. 00-7F> and tokens that represent reserved words. 
The tokens have bit 7 set Ci.e. 80-FF>� More about tokens in a later 
article. 

The space above the user's program is used to store variables including 
arrays and strings. This subject has already been covered in an 
excellent article by Edward Berne <Interaction� vol I� no 6) to which the 
reader is referred. 

Next time� reserved words� dispatch addresses� and how to hijack LET and 
DUMMY for your own BASIC overlays. 

�**************************************** 
Tt··-e:o SABRE F"CJ...--t 

An RS232 level serial printer port for the Interact. Price inc l ud e s all 

hardware. operating and installati6n i�structions� port driver program 
listing, and a BAS I C  Overlay program which overlays both Level I I  and 8K 
Graphics Basic . All for just $24.99 plus $2. 00 for shipping and handling 

·from� 
SABf:;:E � 141 �=.; Cr c•t ·� Hollow Dr . • Seabrook TX. 77586 < 713)870-8315 



INTERACT LEVEL II BASIC MAP 

List Co&Piled by Walt Hendrickson, 2313 W 1B lsl ST., Torrancer CA. 

90504. Date: 11/10/81. 

The followin� listin� shows the Startins Address and a short descriPt­

ion for Host. of the subroutines contained in LEVEL II INTERACT BASIC. There 

is a wealth of useful subroutines in Level ·II Basic which can be accessed 

froa both Basic and Machine lan�uase Prosra�s. If You have further Guest­

ions resuardins this lislr ?lease write •e at the above addressi 

NOTES: ACC = Floating point Accu�ulator. 

ADDRESS< HEX ) FUNCTIONAL DESCRIPTION 

4COO f14-?l-c- sets the slack Pointer, then ju•Ps lo 6000H. 

6000 2t..\i?7:.,. 

6025 l_L\',a\� 

605A 2.}-\ ,..�:.;p. 

60EC ),1..\.;\'!.-
6112 'l.� ·2ft,? 
6160 "'..-\�t0 

Initializes the nu&ber of lines counter, clears the screen, 

sets the default colorsr then ju�Ps to start at 6227H. 

KeYin subroutine. Reads a keyboard inPutr checks for A-Zr 

and sets so�e internal flass. Returns with ASCII keY code in 

Resister A. 
Print the character in resister C on lhe screen. Also handle 

the 'bell' code(07) and
�

back-sPace functions. Uses onlY ArC. 

Routine to do a carriase-return and line feed. Uses ArC. 

Clear last line on the screen. 

Default colors for basic. (Q4,03r00r07) 

6165 1..'-\�'1') TaF-e routines lo write prosra111s out to taPe < CSAVE ). 

6219 1..!7\() 
6227 1f?l01 

62A1 1. S 1 '-\c.,_ 

Entry= BC Points to laPe list: 

bYte function 

1 taPe code (00=lons leaderrFD= end 

code,FE= fill code, FF= 

data code.> 

2,3 load address <LOrHI> 

4r5 lensth (LOrHI> 

Writes ·noraal taPe leader lone on tape. 
Basic interperler start. Checks location 6239 to deter�ine a 

cold or wara start (00 =cold). If coldr then moves the block 

of data froa 64D9H-6556H to 4CODH-4CBAH. This block contains 

the wara start vector' USR �ector(4C10H), and IN and OUT 

instruclionsr which are not iaPle�enled on the interact. 

'BYles Free' �essase 

62BO �'51..'�J, Tille 11essase 'INTERACT MICROSOFT BASIC VER 4.7 COPYRIGHT 

1978 BY MICROSOFT' 

6305 1.Co )L\.� Coaaand Ju•P Table: ( 'SGN' lhru 'POINT' > 

7B15r7BD9r7B2Br4C10r724Br77E7,77Flr7279,7D9F,7E7Er79BA 

7DED,7EF3r7EF9,7F5A,7F6Fr76FBr7�FDr7315r7597r750Cr751Dr 
77n�.7o7o.nnnn.7�?n�7���-7�L7.77rn 

1 
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633F 2SY(:q Basic Token table: 

END, FOR, !�EXT, DATA, IHPUT, DIM, READ, LET, GOTO, RUN' IF' 

RESTORE,GOSUB,RETURN,REH,STOPrONrPLOT,SOUNDrTONErDEFr 

POKE,PRINTrCONT,LIST,COLOR,CLEAR,CLOADrC SAVE,CLS,REWIND 

WINDOW,OUTPUTrNEW,TAB< ,yQ,FN,SPCC rTHEN,NOT,STEPrt,-,,,/ 

trAND,QR,),:,(,SGN,INT,ABS,USR,FRErFIRErJOY,POSrSOR,RND 

rLOG,EXPrCOSrSIN,TAN,ATN,PEEKrLENrSTRSrVAL,ASC,CHRt 

POT, INSTR•rDUMHYrLEFT�, RIGHT$, MID$, POINT. 

MSA Z.Sv�o Cos;;11e>nd juiiiP table con linued: <'END' lhru ' NEW' > 

69EE, 68F5,&E4F, 6B97, 6D56r70A3r6D85, 6 BAEr6B54, 6B37r6C26, 

69C2r6B43r6B72, 6B99,69ECr6C08r7741, 779C, 77B1, 7281r7725, 

6C4Ar6A1Dr689Br775E, 6AF1, 762E, 75D0, 77JE, 7817, 789D, 7820, 

66D4r6D13, xxxx, 72AEr6D16,xxxx, 7B6C, 6925 

7CB7r78BBr79F9r7A5Ar7DA8r6FECr6FFB 

64B3 1'1l'l� Error Code Table. 

64D9 

6554 

655A 

6S5F 

6564 

656A 

658D 

'L ..:;'6 \I 

l.� ".!.{:) 
l:S � l\. '·f' 

l.c;�(,\ 
(:<) q'9.o 
Z•s &j\" -z.. 

1 -7q01 

NFrSNrRGrODrFCrOV, OMrUL, BS, DD, /O, ID, TM, QS,LS, ST, CN, UF, 

HO. 

Start of 7D hex b�le table which is moved on start-uP lo 

4COD-4C3A. (See 6227 above) 

'Error' •ess9e. 

'In' •essa9e. 

' ok' •essa9e. 

'Break' •essase. 

Used bY <FOR> ••• <NEXT> looPs lo �ani�ulale lhe slacK Pointer 

so thai <NEXT> knows where lhe last <FOR> slale�enl ends. 

Gels variable name from a line of basic- loads it into lhe 

variable area. 

6593 1tD1N� Moves boliox. of pro9ralll further down in !Jte&or·Y to allow add-

in� a line of basic. 

BC= Destination address 

DE= sloPPin� address' sloP when Hl=DE 

HL= End of pro9ra� address, ie source address 

659E Lli)O\'-\ Check to see if t.here's enough free llie�or� for ne>:t oPerai-

ion. 

6SB6 L�·j'Y� OH ERROR routine. 

6SBB :.�o�3 Puts last-used <DATAl 1 ine nu11ber into 4C58H so thai Basic 

will Prinl •?sN ERROR IN x>:", where >:>: = data line nu11.ber. 

65Cl (.,\,?0� SN ERROR 

65C4 t,�os7, /0 ERROR 

65C7 ltDo'?S NF ERROR 

65CA ?,v,c ;·� DD ERROR 

65CD Z.<oD1<'> \ UF ERROR 

65DO ?_•."',.)co'( OV ERROR 
... (b· �� . R 
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65D5 2.:.:>..)'�'\ Prints error �:r.essa�e. To use this routine, load re�ister E 
with code 0 thru 24H, then Ju�P lo 65D5H. 

660C 
6619 
6697 
669A 

6684 

2..t..,q__� 

1...�\�_, 
?_,:..; 1.v) 
v. 2;..<... 

66D4 1A. �-;:J; 
66EO 'Lt.':? .. .,., 

671A 2M y.,f 
6727 1..�\:)l 

67D6 1..�0?, 
67ED 'l..l..\,o� 

oatA v ... �� 
682F l.vll '"'I\ 

--------------------------- - ----- -------------------
Error liessase E va l ue 

--------------------- ------------------�------------
NF 
SN 

RG 
OD 

FC 

OV 

OH 

UL 

BS 

DD 
10 

ID 
TH 

OS 

LS 

ST 
CN 
UF 
HO 

Ne>:t. Without for 
S:�n tax err or 

Return without �osub 
Out of data 
Illesal function cal l 
Calcul ation overf l ow 

Out. of a.e�aor :� 
Undefined line nu�ber 

Bad subscriPt. 

Redi•ensioned arra:� 
Division bY zero 
Illesal direct. �ode 
T:�F-e ais11alch 
Out. of slrin� sPace 
String too l ong 

Slrins too co�P l ex 
Can't. continue 
Undefined user function 
Hissing OPerand 

00 

02 

04 

06 
oa 
OA 
oc 
OE 
10 

12 

14 

16 
18 

1A 
lC 

lE 
20 

22 

24 

------------------- ----------------------- -----

Print. 'OK' - back t.o DIRECT COMMAND �ode. 
Saae as 660C excePt doesn't. Print. 'OK' 

Reset Prosra�a Pointers - reJustif:� link Pointers. 

ReJust.ifY link Pointers. This can be used to RECOVER a Basic 
prosraa after <NEW> or < CL�D> if the orisina l Progra� has 
not been over-written. 

Searches for a particular line nu�ber in a Basic Prosra�. 

To search DE= reauired line nuaber (binary LO, HI>. 

If Found BC = Starlin� address of l ine 

<NEW> rou line. 

HL = Starling addres s  of next line 

CarrY flag = 1 

Part of·<NEW> routine. Entering here resets the STRING sPace 

and variabl e  area poinlersr but. does NOT destroy the Progra� 

KeYboard inPui. Prints •1• lhen ju�Ps to 67ED. 
Scans the inPut. buffer and converts lo�er case to UPPer case 

(unl ess enclosed in ouotes)- also converts Basic reserved 

words into TOKENS. 
Resets HL to �C87 and puts three zeros at end of Progra�. 

InPuts a string of characters fro� the Ke�board unlill a 

RETURN <CR> is Pr essed . Uses a buffer fro� �CBS to 4CCF. On 
exit, HL=4C87 and B=nu�ber of characters entered. 

Test s for buffer overflo�. 

Co•Pares HL with DE and sets Uhe flags accordingly, 

Z f l ag set when DE - HL 

C f l ag set. when DE < HL 

6835 �Gbq1 Tests for exPected characters such as co��as, seffiicolons, 
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6840 Z!.d.J6� 
688A :_;.:J/'1.)2, 

689!1 2�11"1. 
68F5 l.G!>i.A 
6925 7.;.:,'1_11 
696E 'Z.G"'\D 

6992 2nov,..;, 
69B2 

69C2 

6900 

69EC 

69EE 

69F3 

6Al[t 

6A30 

6A35 

6A74 

6A9E 

6AA6 

6AB2 

6AC7 

· ·-- 6ACC 

6AF1 

6B37 

6B43 

6854 

6B6D 

6B72 

6B7B 

6B97 

6B99 

6BAE 

6C01 

6C08 

6C26 

6C�A 

6CA8 

6CB5 

6CBF 

6CF6 

6013 

6016 

6D32 

6D56 

608'5 

6E1A 

6E2B 

Prints the character in A register. 

This could be used to i�Ple�enl a <GET> function. InPuls one 

ke� to the A resister. 

<LIST> routine. 

<FOR> routine. 

<STEP> routine. 

Re-entr� point lo the Basic interpreter. HL should be Point­

ins to the zero b�te at the end of a line. 

BASIC interpreter starts here. Hl should Point to the byte 

before toe start of prosra�. 

SkiPs over blanKs in the basic text. The carrY flas is set 

if the next character is a nu�ber. 

(RESTORE) routine. 

Routine to pause listinss. Control/S=pause, Cont./C=exit. 

<STOP) routine. 

(END) routine. 

Prints 'BREAK' if conlrol-C pressed in direct mode. Prints 

'BREAK IN •••• t' if in RUN �ode. 

( CONT) routine. 

CLOAO* juaPs here. 

CSAVE* ju•Ps here. 

Write 4 bytes to taPe. Used bY CSAVE*• 

Tests for alPha-character Pointed to bY HL, and resets carrY 

flas if found. 

Sa*e as 6AB2 below, but first evaluates a basic exPression 

pointed to bY HL, then puts result into ACC. 

DE = INTeser value of floating Point value in ACC. 

FC ERROR routine 

DE-= He>:-o.f--n ullieric strins POinted to bY HL. 

<CLEAR nrN> where n=string sPace, N=LoP of basic Ram. 

(RUN) rou Line. 

( GOSUB) routine. 

<GOTO> routine. 

Ul ERROR routine 

<RETURN> routine. 

RG ERROR routine. 

<DATA) routine. 

<REM> r.ouline. 

(LET ) routine. 

Moves a variable (4 bytes) fro� ACC to <HL). On exit, HL 

points to the delimiter and DE Points Lo Lhe first of the 4 
bYtes in the variable area. 

<ON> routine. 

(IF) routine. 

<PRINT> routine. 

Do a CR-LF unless cursor is in the first coluffin. 

Do a CR-LF. 

DelaY bY sending the nuffiber of Null characters in 4C4E. 

Here for (TAB< ) or ( SPC< ) first. 

(TAB< ) routine. 

( SPC< ) routine. 

•REDO FROM START• �essase. · - . 
<INPUT> routine. 

<READ> routine. 

�?EXTRA IGNORED• messase. 

Used b·� < READ ) • 
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Interact Level I I  Basic Map, cont. 

6E4F 

6E9A 

6E9D 

6E9E 

6EAF 

6EB3 

6F2A 

6F31 

6F62 

6F7B 

6F8C 

6FDA 

6FFB 

6FFC 

70A3 

70A8 

715A 

71AF 

71CO 

724B 

7279 

727C 

728 1 

72AE 

72F6 

72FF 

7315 

733A 

7349 

7385 

738B 

73A4 

H06 

HBB 

HCl 

7-'tFD 

<NEXT> routine. 

·calls 6EB3 to evaluate Basic expressions & checks for a TM 

ERROR. 

Checks-for a Nu�eric OPeration. 

Checks for a String oPeration. 

Tests for left. bracket and evaluates the expression. Ju�Ps 

to SN ERROR if no left bracket. 

Evaluates Basic exPression Pointed to bY HL. 
Used bY several routines to t�st for t,.,-,•,cNOT),(FN> and 

evaluates them if found. Also sets points to Ju�P table at 

6305 to get addresses for <SGN> Lhru <MIDS>. 
HO ERROR routine. 

Evaluate exPression then check for right brac¥. e t M )•, else 
SN ERF:OR. 

Loads ACC with variable. HL should point to v ariabl e naffie• 

All co�•ands <SGN> to <PEEK> and <LEN> lo <MIDS> Pass thru 

here. 

( USR) rou line. 

( OR ) ACC = ( SP ) OR ACC. 

<AND> ACC = <SP > AND ACC. 

< ItiH > routine. 

This routine searches for a variable ( na�e Pointed lo bY HL> 
and either 1. Returns its address in DE 

or 2. Creates the variable if not found. 

Hake ACC Point to "OK". 

DD ERROR routine. 

BS ERROR routine. 

< FRE) routine. 
( POS) routine. 

ACC = Floating Point of value in A. 

( DEF > routine. 

( FN) routine. 

Checks to see if in RUN rr,ode or DIRRECJ rr.ode. 

ID ERROR routine. 

< STRS > routine. 

Loads (4CE6> with srt.ing len5lh in reg. A and (4CE8,4CE9) 

with start address of slrins fro� DE. 
Counts nu�ber of characters in a siring. 

On entrY: HL = Points to start of ASCI I string. 

On exit : BC = string lensth, HL = address of string deli� 

ST ERROR routine. 

Prints a string usins 6840. Hl �ust Point to start. of 

st.r in g. 

First checks if there's still free slrins sPace. OS ERROR if 

none. After call' DE Points to start. of sub-strins with reg. 

A = sub-strin g lensth. 

String sPace sarba�e collection routine. 

Sets u� resisters before soins to 7�Cl. 

Used bY sir ing co��ands to re�ove sub- slrinss . 
On entry: L = sub-str i ns l enslh. 

BC = slarl address �f sub-string. 

DE = start. address of next string. 

<LEN> routine. 



Interact Level II Basic Map, cont. 

751D 

7520 

755D 

7567 

7597 

75B2 

7500 

762E 

7682 

76FB 

7725 

773E 

775E 

779C 

7791 

77CB 

77DF 

77E7 

77F1 

7817 

7820 

7879 

7890 

78AE 

7881 

i8B7 

78BD 

78CO 

7926 

7962 

7971 

79BA 

79F2 

79F9 

79FB 

7ASA 

7A5C 

7AEF 

7B06 

7B15 

7B1D 

7B2B 

7B2F 

7937 

7B·H 

7B"r7 

?rl"; ') 

( CHR'S) routine. 

( LEFH) routine. 

<RIGHT$) routine. 

( HHt$ > routine. 

<VAL> routine. 

Tests for a risht bracket • >• after RIGHT$, LEFT$, or MIDi. 

Oa return, � � ;ub-strin� len�th. 

< CSAVE > routi,"�· 

(CLOAD> routine, 
RePair the link Pointers in· a basic Prosra&. 

<PEEK> routine. 

<POKE> routine. 

( CLS) routine. 

(COLOR> i'Outine. 

(SOUND> routine. 
(TONES) routine. 

(POINT) r:>uline, 

(POT> routine. 

<FIRE) routine. 

(JOY) rou line. 

(REWIND> routine. 

<OUTPUT> routine. 

( INSTR'S > routine. 

<WINDOW) routine. 

ACC = ACC + 0.5 

ACC = <HL> t ACC addition 

ACC = <HL> - ACC subtraction 

ACC = BCDE - ACC 

ACC = BCDE t ACC 

Sets ACC = zero. 

OV ERROR routine. 

BCDE = - BCDE : nesation 

(LOG) routine. 

ACC = ACC * LOG<2> 

ACC = <SP> * ACC 
ACC = BCDE * ACC 
ACC = <SP> * ACC 
ACC = BCDE I ACC 
ACC = ACC * 10 

ChecKs if ACC = 0 and sets Z fla� if it is. 

( SGN > routine. 

ACC = Floalins Point of BADE. This routine can be used to 

return values lo the USR<x> function. 

B = Exponen t 

A = MSB incl sisn bit 

D = NSB 

E = LSB. 

( ABS > r ou line • 
Pari of ABS routine, but doesn't lest the ACC for zero. 
<SP> = ACC. Loads the float.ins Point value from the ACC to 

the slack. 

ACC = <HL>. Loads floatins ?oint value (4 b�les) fro� Hl to 

the ACC. 

ACC = BCD£ 
Rrm-- = AU 



Interact Level II Basic Map, cont. 

7B55 

7B5E 

7B61 

7B63 

7B6C 

7B81 

7BD9 

7COD 

7CAB 

7D75 

7[18� 

7D9F 

7DA8 

7DED 

7E2D 

7E�2 

7E7E 

7EE7 

7EF3 

7EF9 

7F3[1 

7F45 

7F46 

7F5A 

7F6F 

7F96 

7FBB 

Notes: 

BCDE = ( Hl > 

( Hl) = ACC 

<HL> = <DE>. Move 4 bYtes from location Pointed to b� DE Lo 

Hl location. 

<HL) = <DEhB. Move I bYtes i'l B re::lisler. 

ACC = - ACC : NOT 
Co�Pares ACC with BCDE. 

If ACC < BCDE lhen A =  FFH (-1), 

ACC = BCDE then A = 00 

ACC > BCDE then A = 01 

( !NT) rou t.ine. 

ACC = Floati ng Point of numeric string Pointed Lo bY HL. 
Nufueric string = ACC. 

Co�Pares ACC with 999,999. 
Floating Point 0.5 (00/00/00/80). 
CSQR) routine. 

ACC = ( SF') f ACC < Power > 

< EXF') routine. 

Table of floating Point. constants used bY EXP - SGR. 

FF/FF/7F/7F = O.S 
00/00/80/81 = -1 

00/00/00/81 = +1 

< RND) routine , 
Tables of data used bY RND. 

<COS> = SIN<>: + PI/2) 

(SIN> = x - xt3/3! + xt5/5! - xt7/7! t xt9/9! 
Table of floating Point constants <4 bytes each) used bY 

SIN - COS. 
05 = Nu�ber of terms reauired t.o calc. SIN - COS. 

BA/D7/1E/86 = xt9/9! 

6�/26/99/87 = xt7/7! 

58/3�/23/87 = xt5/5! 

E0/5D/A5/86 = xt3/3! 
DA/OF/�9/83 = 2PI 

this is the table used to comPute SIN<X>. 

<TAN> routine =  <SIN> I <COS> 

( ATN) routine. 

Tuble of floating point constants used bY ATN. 
DelaY routine. DelaYs BC counts. 

1. Floating Point nu�bers occuPY 4 bYtes each. 

2. ACC is the floating Point accu�ulator 4DOB to 4DOE. 
4DOB = least significant bYte 

4DOC = next bYte 

�DOD = Mos t sisnificanl bYte 

4DOE = Exf'onent 

3. For arilhiletic of'eralions reGuirins 2 oPerands, one is usually the ACe, 
and the other is either <HL) or BCDE' where BCDE contains: 

B = ExPonenl 

C = MSB 
D = NSB 
E = LSB 

� Ul ·- .. --� -.- lh.o fovf c.n;ntc" -f'n" l!.nc:;l_ nf l.hP rnrr.>-;lri.:.on ;.nd ronvprc:;ton 



Interact Level I I  Basic Hap, cont. 

List CoaPiled by Walt Henaricks0n' 2313 W 181sl ST., Torranc e , CA. 

9050�. Dole: 11/10/81. 

NOTES: ACC = Floatin� point Ac�u�u'alor. 

AD'ORESS< HEX > 

4COD 

4C10 

4C13 

4C16 

4C24 

4C47 

4C4B 

4C4E 

4C52 

4C56 

4C58 

4CSA 

4CFD 

4DOB 

SIZE 

3 

3 

3 

35 

3 

1 

1 

2 

2 

2 

2 

4 

FUNCTIONAL DESCRIPTION 

Ju�P instruction to Bdsic War• Start. 

JuaP instruction to the USR< ) function routine. 
Default address is the FC ERROR routine. The user 
aust Put. his routine's address here before using 
the USR< ) (unction call. 

OUT (nn),A routine for the OUT I,J function which 
is NOT iaPle�ented on the INTERACT. 

Fast 4 bYte subtract routine used bY floating point 
devide for SP�ed. 

Pseudo-rando� nuYber data used as tables and coun­
ters bY the RND function. 

Last Pseudo-rando� nu�ber generated b� RND, in 
floating Point, for RND<O>. 

IN instruction, NOT i&Ple�ented in the INTERACT. 

Nu�ber of ASCII nulls to Print. after a carriage 
return. Defaults to 1. 

Ter�inal line length. Defaults to 72. 

Pointer to loP of Basic slack. 

Current line nu�ber. OFFFEH at initialization. 
OFFFFH in direct �ode. 

Pointer to start of Basic Pro!ra� text, ie. 4022. 

Pointer to start of variable sPace. 

Floating Point accu�ulalor. 

*****************************************� 

---- INTERACT PROSRA�S FOR HAH RA�IO ----
I'!ACHINE LANGUA6E PROSRAI15 FOR MORSE TRANSMISSION AND RECEPTION. INCL. 
PLANS FOR HOOKUP TO RCVR AND XI'!TR (ELECTRO�ICS KNO�L£06E REQUIREOJ 
BOTH PROGRAMS, CASSETTEtiNSTRUCTIONS: S28.50 (L!STJN6: SS.OO EXTRAJ. 
J.A. !'!ILLER. P.O. SOX 455, 11ELBOUR�E, FLA. 32'101 

---- ASSEHBL!l�EDITEX PATCH TAPES ----
FOR ASSEHBLEX V4.5, EDITEX V2.S- OVERLAY FIXES BUSS, !�PROVES 
OPERABILITY. TAPE, LISTINS, INSTRUCTIONS FOR BOTH: S12.50. 
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F O R T H F O R  Y O UR I N T E R A CT 

by R uss Schnapp 8062 Gold Coast San Diego� CA 92126 

There is now a new language available for your 16K or 32K 
INTERACT: FORTH. FORTH is the highly powerful language 
described in the August, 1980 issue of BYTE magazine. It can 

be used for many of the same things as BASIC, but gives you 
more precise control over your machine. In addition, it is a 
block-structured language, i+ is much faster than BASIC, and 
is much easier to extend and adapt. Included with FORTH for 
the INTERACT is a graphics package, a simple line-based editor, 
and even an assembler. 

Before getting into any more detail on the specific features 
of this implementation, let's give a little flavor of FORTH. 
FORTH is a stack-based language. While most languages are 
executed using some sort of stack, the stack is very visible in 

·FORTH as a language feature. As an example, the BASIC statement: 
100 LET A=B*C+D 

looks like this in FORTH for the INTERACT: 
B A c A * D A + A ! 

In explanation, naming a variable places the address of its 
contents onto the top of the stack. The A <value) operator 
pops an address off the top of the stack, and pushes the contents 
of the 16 bit word at that address back onto the stack. Thus, 
the FORTH statement, " D A " leaves the value of the vadable D 
on top of the stack. The * (multiply> and + (add) operators pop 
two words off the stack and push their product or sum, respec­
tively, onto the stack. The ! <store) operator pops an address 
and then a value off the stack, and stores the value at the ward 
pointed to by the address. The above notation is called Reverse 
Polish Notation, of Hewlett Packard calculator fame (it is called 
Polish notation only because no one can spell or say Lucasiewicz, 
the name of the Polish mathematician who invented it). In FORTH 
Interest Group standard FORTH, the itore operator is �. but the 
INTERACT keyboard does .not have this key. 

You may have noticed that there are no sequence numbers on 
the examples of FORTH statements. While editing a FORTH program, 
there are line numbers, but they are merely placeholders. This 
is because, unlike in BASIC, FORTH needs no labels: There are 
NO GOTO's! This points out another big difference from BASIC. 
FORTH uses block-style control structures which eliminate the 
need for labels and GOTO's. For example: 

100 IF A > B THEN LET C=A : GOTO 300 
200 LET C=B 
300 

In the above, "300" is a label. An equivalent FORTH sequence is: 
A ABA> IF A A ELSE B A ENDIF c !, 

There is also a FOR/NEXT equivalent, as �ell as a few other 
very useful iteration constructs. 



fORTH f or Your I n t er act , con t . 

One of the majo r  advantages of FORTH over BAS I C  i s  the 
somewhat better d�v e l o ped subrout i n e  construc t .  I n  BAS IC ,  

on l y  " func t i on s "  c a n  have pa\'amete\' S r and these func t ians arf! 
l i m i t �d to b e i ng one- l i ne t· s . BAS I G  " subrout i ne s "  do not support 
par a m e t e r s . I n FORTH , the e qu i v a l e n t  of the subrout i ne o r  
func t i on i s  the " w o t· d " . Fat' e x a mp l e ,  c ons i der t h e  FORTH word : 

MAX I MUM < 2nd--y a l u e  of A ,  1 st-- v a l  B --> 1 st--Ma x o f  A ,  B > 
2 0UP < c o p y  A and B ) 
> I F  DROP < if A>B pop B off the stack > 

ELSE SWAP DROP < othe r w i se pop A off the stack > 
END I F  

I n  the above , c o m m e n t s  a r e  de l i m i t e d  b y  parentheses , " : '' begi ns 
a FORTH w01•d def i n i t i on ,  and " ; " term i nates i t .  The above 
def i nes a word c a l l ed MAX IMUM wh i c h  pops two v a l ues off the 
stac k ,  and pushes the greater of them back onto the stac k .  
I f  the MAX func t i on w a s n ' t  al ready def i ned i n  BAS I C , i t  
c o u l dn ' t b e  w d  t t e n . T h e r e  a \� many other advantages t o  
haY i ng parameters .  They a l l ow you to modu l ar i z e  a program , 
and h e l p  you w i th '' s t ruc tured programm i n g "  techn i ques . 
Wh i le we ' re o n  th a t  subjec t ,  a s  p r ev i ou s l y  ment i oned , FORTH 
does not have a GOTO equ i va l ent . The I F/ELSE/END I F  and 
o ther b l o c k  c on t r o l  c o n s t ru c t s  a l low you to do w i thout 
GOTO ' s  very n i c e ly . I n  fac t ,  I have been e x c l us i ve l y  
work i n g  w i th a nd i m p l em e n t i ng GOTO- l ess l a n guages 
profes s i on a l l y for the l a s t  four years , and have never 
m i s s e d  the GOTO o nc e .  T o  a great degree , the abi l i ty t o  
share c ode v i a  FORTH wards i s  a much less buggy way than 
v i a  GOTO ' s  and GOSUB ' s . 

FORTH i s  very much a n  i nterac t i v e  l anguage ( i f you ' l l  pardon 
the pun ) . A " p 1•ag\' a m "  c o n s i s t s  o f  one at• mare wo1· d  def i n i t i ons . 
To run a program , you type a FORTH statement w h i c h  i nvokes the 
wa rds you want to run . As an e x a m p l e  ( i n the fo l l ow i n g , 
the • ( pr i nt nu m ) o p e r a t o r  p r i nt s  o u t  and pops the top stack 
e l ement v a l ue ; u nd e r l i n e s  t e x t  i s  o u t pu t ;  < c r ) represents a 
c arr i age return ) :  

1 2 + ( C \' ) OK 
• < c d 3 OK 
1 2 3 • • •  < c r ) 3 2 1 OK 
3 2 MAX I MUM • < c r )  3 OK 
7 2 2  5 MAX I MUM MAX I MU M  • < c r )  22 OK 

You c a n  e x pe r i me n ta l l y e x ec u t e  any ward you l ike , g 1 v 1 ng i t  
any parameters y o u  c hoo s e , mer� l y  b y  nam i ng i ts ward . Th i s  
g r e a t l y  a i ds i n  debugg i ng m e d i um t o  l arge programs . 
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f ORTH f or Your I n t er ac t , c on t . 

Fo1' m•J l' E'  i nfm'm<Cl. t i o n  o n  t h e  FORTH l a nguage , see the August 
1 980 B Y T E ,  or get in t ou c h  w i th t h e  F O R T H  I n t e r e s t  Group 
< P . O .  Bo x 1 1 05 , San Car l os , CA 94070 ) . Mounta i n  V i ew P r ess 
( P . O . Bo x 4656 , Mounta i n  V i ew ,  CA 94040 ) a l so h a s  some good 
pu b l i c a t i o ns o n  FORTH . 

As I ment i o ned , FORTH f o r  t h e  I N TERACT i n c l udes a g r a ph i c s  
p a c kage . Th i s  pac k a g e  a l l ow s  f a s t  p l o t s  o f  i nd i v i d ua l p i x e l s ,  
rec ta n g l es ,  and vec t o r s  ( l i n e s ) .  I t  a l so has p rov i s i on s  for 
c hang i ng c o lors and c ha r a c t e r  s e t s , pos i t i o n i ng the c u r s o r ,  
and sett i ng the graph i c s  w i nd o w . How f a s t ?  I t  was qu i c k  and 
easy < t wo even i ng ' s  wo rk ) to d e s i g n ,  c od e , k ey - i n , a n d  d e bug 
a P ONG- l i ke game . I ' ve a l s o  a d a p t ed a B r e akout game from a 
l i s t i ng i n  BY TE , a l so i n  a r o u nd o n e  eve n i ng .  

There i s  a l so an a s s e m b l e r i nc l ud e d . T h i s  i s  NOT a 
genera l i z ed symbo l i c  a s s e m b l e r . I t  i s  p r i mar i l y de s i g ned to 
a l l ow you to bu i l d  a w o r d  f ro m  a s s em b l e r c od e , rather than 
f r om other FORTH words . T h i s  a l l ow s  y o u  t o  s e l ec t i v e l y  
s p eed u p  c r i t i c a l  p o r t i o n s  o f  a p r o g r a m . 

FORTH i s  NOT a l l  r o s e s , o f  c ou rs e . I t  i s  somewhat m o r e  
d i f f i c u l t  to react t ha n  BAS I C  ( a l t h o u g h  e a s i er than assemb l y  
or mach i ne l a nguage ) .  T h e  e d i to r  i s  a b i t  d i f f i c u l t  t o  use , 
and f i l e s are pa i nf u l  t o  u p d at e . FORTH i s  a c o m p i l ed/ 
i n terpreted l a nguage , s o  a f t e r  c ha n g i ng p a r t  of a program , 
one must usua l l y  rec o m p i l e  a l l  o f  i t .  F o r  these reasons , 
I am not part i c u l a r l y  f o n d  o f  t h e  F O R T H  l a nguage ( i f i t  i s , 
i ndeed , a l a nguage ) .  I t  i s  m o r e  pow e r f u l ,  better s t ruc tured , 
and faster than BAS I C , t h o ug h . I t  i s , a t  t h e  s a m e  t i me ,  
eas i e r  t o  read , and a l mo s t  a s  f a s t  a s  mac h i n e / a s s em b l er 
l a nguag e . 

FORTH for t he I NTERACT i s  a v a i l a b l e  as adve r t i sed 
e l s ewhere i n  this i s s u e , a l o ng w i th d o c u m e n t a t i o n  of the 
d i f ferenc es from and ad d i t i on s  to the F . I . G .  stan dard . 1 
strong l y  suggest you l e a r n  a b i t  m o r e  a b o u t  FORTH from 
other soul� c es ( su c h  a s  " U s i ng F o ,�t h , "  a va i l a b l e  f 1·om F . I . G . ) 

before order i ng your c o p y . 

�**************************************** . 

QUEST ! • •  � n  8 d ve nture s tyle game t hat lets you u s e  
the c omputer A S  your s lave t o  f ind trinke ts a.nd 
tre&s ure . YOU could b e c ome f ilt hy r i c h ,  r i ch , - o r  
jus t f ilthy ,  it depe nd s upon your ingenu i t y .  
� re a l barga in ( a  s t e 8 l  a c tually ) at $5 . 95 

T 
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T h i s i s  a r e v i ew of Mi c r oV i d eo � s Assemb l er and E d i t or f or t h e  I nt er ac t . 
Th i s  revi ew appl i es only t o  t h e  ver s i ons now i n  my possess i on < Ed i t ex 
Ver s i on 2 . 5 ,  and Assemb l e� ver s i on 4 . 5 ,  p ur c hased 1 Dec . 1 98 1 ) .  
These produc t s  r ep r esen t a p o s i t i ve step toward open i ng t h e  I nteract t o  the 
ser i ous progr ammer . Unf or t un atel y ,  t h e  i nd i c � t ed ver s i o n s  o f  both 
progr ams c on t a i n  " b u g s " ,  wh i ch wi l l  b e  d i scussed i n  t h i s r ev i e w . 

I t  shoul d b e  noted t h at Assemb l y l an g ua g e  p r o g r ammi n g  i s  i nt ended 
for advanced p rogr ammer s ,  or programmer s who are h i gh l y mot i vated t o  l earn 
i t s r i gor s and d i sc i p l i ne .  Those who have " POKED " short " USR " rout i nes 
for use wi t h  B a s i c p r og r ams c an apprec i at e  t h e  t ed i um i nvol ved i n  
remember i ng h e x adec i mal I n st r uc t i on c odes and c al c u l at i ng a d d resses . 
An Assemb l er r educes t h e  wor k i n vol ved by al l ow i n g  use o f  mnemon i c  i nstruc t i on 
codes and symb ol i c  n ames f or addr esses or d at a . An Ed i t o r  i s  used t o  create 
and man i pul a t e  the user 7 S  " sourc e "  p rogr a m .  The Assemb l er i s  then used to 
transl a t e  the sourc e  program i n t o  a mac h i ne-ex ecu t ab l e " ob j ec t "  program . 

Assemb l er s  and Ed i tors i n  g eneral ar e n o t  new t o  t h e  computer wor l d .  
A numb er of avai l ab l e b o o k s  p r ov i d e  det a i l ed tutor i al s  o n  8080 Assemb l er us� , 
To name a f ew :  " 8080A-8085 Assemb l y Language Pr ogr amm i ng " ,  b y  L .  A .  Leventh n : : 
" ZS0-8080 Assemb l y Lang u a g e  Prog r amm i ng " ,  b y  Kathe S p r a c k l en ,  and I n t e l � s  8080 
Assembl y Lan guage p r o g r amm i n g  book . 

Ed i tex i s  not l i m i t ed t o  c r eat i on and mod i f i ca t i on o f  Assemb l y  
Language sour c e  t ex t .  I t  i s  a c t ual l y  a gener a l  p ur p ose t ex t  ed i t or . I t  can 
be used t o  b u i l d ,  ed i t  and save ( on c asset t e >  any user-wr i t t en t ex t  f i l e . 
I have even f ound an unadver t i sed c ap ab i l i t y w i t h i n  Ed i t ex to hand l e  
both upper and l ower c ase t ex t .  Th i s  l et t er , i n  f ac t , w a s  c omposed 
and p r i n ted us i ng Ed i t ex . Ed i t ex c annot , h owever , b e  used t o  ed i t  
Basi c sourc e  p r og r ams , wh i ch use t o k en .val ues r a t h er t h a n  r aw t ex t .  

Ed i t ex al l ows f or b o t h  l i ne and , to some ex t en t , c h ar a c t er or i ent ed 
ed i t i ng .  Each t ex t l i n e  i s  assi gned a un i que number f or user r ef er en c e .  
Th e user may . d i spl ay o �  c h an g e  spec i f i c  l i n es , i n ser t t e x t b e tween l i n es , 
er ase l i nes . Spec i al k eyboard control c h ar ac t er s  al l ow f or n o m i n al ed i t i ng 
wi t h i n  a l i ne .  

Bot h  Ed i t ex and Assemb l ex operat e b el ow 5FOOH < bu t  n o t  together ! ) .  
Each program overwr i t e s  t h e  other when l oaded . Both p ro c ess t ex t  i n  
the t e x t b uf f er at 6000H . Af t er an ed i t i ng sessi on ,  Assemb l ex c an b e  l oaded 
and t h e  t ex t al r eady l ef t  at 6000H by t h e  Ed i tor c an b e  assemb l ed w i t h out 
rel o ad i ng i t  f rom t ap e .  Unf or tunatel y ,  t h e  c on verse i s  n o t  t r ue .  A f aul t 
of Ed i t e x  i s  t h a t  i t  l ooses i t s p o i n t er s  t o  t h e  t ex t ar ea when i t  
i s  rel oaded . Thus , t h e  user i s  adv i sed t o  a l ways save h i s t ex t  on t a p e .  

Assemb l ex r ec og n i z es and p r oc esses a l l s t an d a r d  8080 mnemon i c s .  
Assemb l ex al so r ec og n i z e s  sever al " p seudo op er ator s "  wh i ch al l ow 
the p r og r ammer t o  establ i sh b ase addr esses ( QRG > , r eser ve s t or age 
areas < DS > , def i ne data b y t e s  < DB >  .as con st an t s ,  t o  ass i g n  va l ues 
to symb ol s < SET > , as wel l as o t h er 'usef ul f un ct i on s .  The ORG p seudo 
op er ator i s  p ar t i c u l ar l y u se f u l  i n  t h at t h e  programmer n e e d  onl y def i ne 
the st ar t i ng address of a segmen t of h i s  pr ogr am . Fr om t h i s b ase address, 
the a ssemb l er w i l l  aut om a t i c a l l y  c al c u l a t e  subsequen t addr esses . 
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Ed i tex -Assemb l ex p r oduct r e v i ew, c ont . 

Assemb l ex p er f orms t wo scans of t h e  sourc e  t ex t  i n  t h e  t e x t b uf f er . 
I t  i s  c a l l ed a " t wo p as s "  assemb l er f or t h i s r eason . The f i r s t  pass 
i den t i f i es symbol i c  l ab el s and ass i g n s  addr esses t o  t h e  symb ol s .  
A symbo l  t ab l e  i s  b u i l t  i n  RAM f r om 5900H up . A n y  err or s  detec ted i n  
pass one are i den t i f i ed wi t h  n umer i c  l i n e numb er and err or c ode d i sp l ayed 
on t h e  screen . I f  p ass 1 i s  success f ul , t h e  user i n i t i at es p ass 2 w i th a 
keyboard command . Pass 2 w i l l  c r ea t e  t h e  " ob j ec t '' f i l e  i n  what ever 
fr ee RAM t h e r e  i s  avai l ab l e ab ove t h e  t ex t b uf f er ( i . e . ,  t h e  RAM l ef t  over 
af ter al l tex t has been l oaded ) . Here i n  l i es a b as i c l i m i t at i on of Assemb l ex .  
Ther e i s  a d ef i n i t e l i m i t t o  t h e  s i z e  of p r og r am segmen t s  wh i ch c an b e  
i nd i vi dual l y  assemb l ed .  I n  g en eral , t h e  mor e t ex t  t h e r e  i s  i n  
the sourc e  c ode , t h e  smal l er t h e  r em a i n i ng ar ea w i l l  b e  f or c r eat i on 
of the ob j e2t c ode . The i n s t r uc t i ons i nc l uded �J i th Assemb l ex suggest 
a procedur e f or assemb l i n g a ver y l ar g e  p r og r am i n  segmen t s  
and l i n k i ng the i n d i v i dual ob j ec t  f i l es t o g e th er i n  RAM w i t h  t h e  
Mi croVi deo Mon i t or < or ot her su i t ab l e  mon i t or ) . I n  al l f a i r ness , we 
shoul d real i z e that t h i s  p r og r am s i z e  constr a i n t  i s  mar� 
a l i mi t at i on of the smal l 1 6K I n t er ac t - t h an a f aul t . of Assemb l ex - -

Af t er pass 2 f i n i sh e s , t h �  ob j ec t  p r og r am c an b e  wr i t t en t o  t ap e .  
The data w i l l  b e  wr i t t en wi t h  a l l n ec essary t ap e  header s  t o  ensure that the 
ob ject � r og r am wi l l  l oad i n t o  t h e  i n t en d ed RAM l oc at i on s .  The usual I n teract 
" L "  c �mmand i s  used t o  l oad and ex ecute t he ob j ec t  p r og r am .  

A th i rd < op t i on al > p as s  i s  a va i l ab l e t o  p r ov i d e  a d i sp l ay 
and hardcopy of t h e  assemb l ed p � og r am .  A l i st of symbol n ames 
nnd thei r assi gned He>: . val ues i s  al so p r o v i d ed . Har d c o p y  i s  p r oduced vi a 
the M i croVi deo RS- 232 ser i al p o r t . 

A good f eature of Assemb l ex i s  i t s ab i l i t y t o  create mul t i p l e  t ap e  
records correspond i ng t o  mul t i p l e  ORG Pseudo-Ops i n  t h e  sour c e  
progr am. For ex amp l e , t h e  user c an ORG t o  4COO t o  assemb l e  t h e  t wo 
i nstruct i on s t ar t  c od e ,  t hen ORG t o  6000 t o  assemb l e  t h e  ma i n  p r og r am ,  
When t h e  ob j ec t  tape i s  l at er l oaded , onl y t h ose i n s t r uc t i on s  or d a t a  
spec i f i c al l y  assemb l ed at t h e  var i ous addr esses w i l l  b e  wr i t ten 
i n to RAM . Th i s  i s  handy f or p r oduc i ng t ap es to p at c h  or over l ay 
ex i st i ng p r og r ams . The Assemb l ex t a p e  l i st i s  b u i l t  f rom 5EOOH and up . 
I t s max i mum a l l owab l e s i z e  i s  un k own at t h i s wr i t i ng .  

M i c r oV i deo p r ov i des adequate i n struc t i on s  ( 25 p ag e s )  on Ed i tex and 
Asse�b l ex .  Strangel y enough , when t h e  tapes were r e c e i ved i n  t h e  ma i l ,  
t here was no doc umen t at i on at al l .  A phon e  c a l l i nd i c ated t h a t  t h e  i n struc t i on: 
were " not ava i l ab l e "  ahd wou l d b e  m a i l ed shor t l y .  T h ey f i n a l l y  arr i ved 
two week s  l at er and we. wer e  ab l e  to b eg i n  u s i ng the p ac k ag e . 

Now f or the p r ob l ems . Both Ed i t ex and Assemb l ex h ave what I b e l i eve 
t o  b e  ser i ou s  b ug s .  F i r s t , c on s i der Ed i tex : One of i t s k ey b oar d 
com�an ds < th e  '' D "  c ommand } al l ows the user t o  d i sp l ay a s p ec i f i c  
l i ne of t ex t  b y  number . For ex ampl e ,  a command l i k e D 1 3  w i l l  d i sp l ay l i n e 
1 3  on t h e  scr een . T h e  l i ne w i l l  b e  d i sp l ayed p r ec ee d ed b y  i t s l 1 n e  n umber i n  
three d i g i t s  C O l 3 ) . There i s  n o  p r ob l em when l i ne n u mb e r s  ar e 
l ess t han 2 d i g i t s  l on g . However , when at t emp t i ng t o  d i sp l ay l i n e  1 01 , f or 
ex amp l e , the Ed i tor d i spl ays t h e  c or r ec t  l i n e ,  b u t  i t  w i l l  i n c orrec t l y  
d i sp l ay t h e  l i ne number a s  0 1 0 ,  omi t t i ng t h e  l ast d i g i t .  The user , i f  awar e 
of t h i s , can wor k around i t ,  even t h ou g h  i t  i s  a real i nc on ven i en c e .  
Af ter d i sassemb l i ng Ed i t e x  t o  p r i n t er , I w a s  a b l e t o  l oc a t e  t h e  f au l t y  c od e  
and p roduce t h e  nec essary p at ch e s  t o  f i x  the error . 



Ed i tex - Assemb l ex p roduc t r ev i ew ,  cont . 

Now t h e  m a j or Assemb l e x er r o r : I t  f a i l s  t o  p r o p e r l y  wr i t e p r o g r a m  
segmen t s  l on g er t h an OFFH b y t e s  t o  tape . The er r or i s  i n  i t s h an d l i n g 
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of byte c ou n t s  i n  i t s i n t e r n a l  t ap e  output l i st .  A d i sassemb l y  of t h e  
Assemb l er ,  af t er muc h  t r ac i n g through t h e  mul t i t u d e  of JMPs and p a t c h e s  a l r eady 
ther e ,  r eve a l ed an er r or i n  1 6-b i t ad d i t i on don e t o  i n c r e men t t h e  b y t e  c ounter . 

An o t h e r  p a t c h  was t h en prep ared t o  f i x  t h i s  f l aw .  I ron i c a l l y , t h e  
Ed i t or a n d  As semb l er wer e u s e d  to create a n d  assemb l e  t h e  over l ay t ap e s  
wh i ch c on t a i n ed th e i r own p a t c h es ! Th i s  a t  l e ast d emon s t r a t es t h at both 
are reasonub l y  wor k ab l e  as d e l i vered . 

The a b o v e  r e p r esen t t h e  ma j or er r o r s  i n  t h e  p r od u c t .  There are 
other ar e a s  wh i c h c o u l d b e  " sp i f f ed up " t o  i mp r ov e  o p er ab i l i t y .  A f or emost 
i mprovement wou l d b e  to a l l ow t h e  user to swap b e t ween E d i t ex and Assemb l ex 
wi thout d i stur b i n g e x i st i ng t ex t .  Th i s  wou l d s p e e d  t h e  E d i t i ng and Assemb l i ng 
processes g r e a t l y .  As another i mp r ovemen t , the sc r e en sc r o l l rate cou l d b e  
i n cr eased . Th e c a p ab i l i t y t o  ou tput to p r i n t er i n d ep en d e n t l y  of t h e  scr een 
wou l d speed up t h e  p r i n t i n g p r oc ess . 

I w i l l  a t t emp t t o  d evel op p a t c h  t ap e s  t o  i mp l emen t t h ese an d other 
i mpr ovemen t s ,  and s h ou l d be m a k i ng t h ese avai l ab l e f or a n o m i n a l  
fee i n  t h e  f u t ur e .  

For t h o s e  w h o  want t o  m a k e  t h e  ma j or f i x es t h emse l ves ,  t h e  assemb l y  
l i st i n g f or t h e  Ed i t e x  an d As semb l ex p a t c h e s  i s  i n c l u d e d  b e l o w .  T h e  p atches c an 
be k eyed i n  b y  h an d  f r om a h i g h memor y  mon i t o r  ( su c h  a s  H I LO >  on top of 
the c o r r e s p o n d i n g l oc a t i on s af ter load i n g t he E d i t o r  or Ass�mb l er 
as t h e  c a s e  m a y  b e .  

I n  c o n c l us i on ,  Ed i t e x  and Assemb l ex ,  i n  t h e i r cur r en t  st a t e ,  ar e a 
m i x ed b a g . The ex c i t emen t of. f i n a l l y  h a v i n g  a " r e a l " Assemb l er f or the 
I n t er ac t  h as b een sque l c h ed , i n  my m i n d  at l ea s t , b e c au s e  o f  t h e  ex i st i n g f l aws . 
I t  i s - c-l ear t o  me t h a t - - t h i s -product- was- n o t -- adquat e l y-t es t e d  b y  Mi c r oVi deo 
< at l ease for p r o g r am s  l on g e r  t h an 99 sour c e  l i n es or FFh o b j ec t  b ytes ) 

pr i or t o  mar k e t i n g .  These f ac t s  sh ou l d b e  k e p t  i n  m i n d  b y  any poten t i a l  
purchaser . I t  i s  h o p ed t h a t M i c r o V i deo wi l l  c o r r ec t t h e  p r o b l ems 
before sel l i n g  any mor e of t h ese p r o g r ams . For t h e  p r i c e  p a i d ,  on e woul d a l so 
ex pect t h e m  to p r ov i d e  FREE u p d a t es t o  those w h o  h av e  b ou g h t  t h e  def ect i ve 
ver s i on s .  T h e  c omp an y ' s  c r ed i b i l i t y wou l d seem t o  d ep en d  on t h i s .  

ED I TE X  PATCHES 

FOLLO W I NG PATCH F I XES ERRORS IN  L I NE 

NUHBER HANASEHENT W I TH •u •  CHD 

ORS 5235H 

CALL 4DAOH 5235 CD AO 40 
11VI B , OOFFH 5238 06 FF 

SCAN: INX D 523A 1 3  
I NR 8 5238 04 

LDAX D 523C l A  

CPI  20H 52 3D FE 20 
JZ TRI1 523F CA 47 52 
CP I 2CH 5242 FE 2C 
JNl SCAN 5244 C2 3A 52 

TRH: HV I C , 04 H  5247 OE 04 
OCX D 5249 1 8  
L X I  H ,  S ! D9H 524A 2 1  09 5 1  
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Ed i t ex -Assemb l ex p r oduct r e v i ew , c on t . 

COPY :  L D A X  D 5240 ! A  

110V II , A  524E 77  

DCX  H 524F 28 

DCX D 5250 1 8  

OCR C 5251  OD 

J Z  CONT 5252 CA F4 4C 

DCR B 5255 OS 

JNZ COPY 5256 C 2  4 0  52 

J IIP CONT 5259 C3 F4 4C 

OR6 4CF4H 

CONT : LX I H , S I D9H 4CF4 21  09 51 

DCR 11 4CF7  35  

JI1P 4E22H 4CF8 C3 22 4E  

DRS 4 F3FH 

J2 4 DOOH 4F3F CA 00 40 

OR6 520AH 

JZ 4 DOOH 52iiA CA 00 40 

OR6 52 1 8H 

J Z  4DOOH 5 2 1 8  C A  0 0  4 D  
DRS 508DH 

DW S ! EAH 5080 EA 5 1  

DRS S I FSH 

JI'IP 4F04H 5 1 F B  C 3  04 4F  

ORG  4CCAH 

JI'IP 51 92H 4CCA C3 92  51  

END 

ASSEIIBLEX PATCHES 

FOLLOW ! N6 PATCH F I X ES EP.P.OP. IN  TAPE L I ST  

BYTE COUNTS  GREATER THAN FFH  

OP.S  4C67H 
LHLD So26H 4(67 2A 26 56 
110\' A , ll  ; 1 6 B I T  ADD FOR BYTE COUNTS 4C6A 7E 
ADI O l H  ; I N  TAPE L I ST 4 C6B  C6 0 1  
1101J I'I , A  4C6D , ,  ' '  
I NI H 4C6E 1 �  . _\ 
I'IVI  A , OOH 4CoF 3E 00 
JI!P 543FH 4 C 7 1  C3  3F 5 4  
OP.E 54 3CH 

JI'!P 5223H 543C C3 :.'3 52  
?tOC  11 5 4 3F BE 
�0'.' !'! , A  5440 , ,  ' '  
POP PSW SH I F 1 
POP H . 5442  E l  
JI1P 5223H 5 H 3  C3  �3 52  

OR6 SC;4H 

J IIP 4C7BH st34  C3  78 4C  
END 



M X C R D V X D E D  R E P L I E S 

MICRO 'J� VIDEQ� 
P.O.  Box 7357 

204 E. Washington St. 
Ann Arbor, Ml 48 107 

(313) 996 - 0626 
Feb ruary 10 , 1982 

Mr . Jame s A .  M i l l e r  
E d i t ex-As s emb l e x  P roduc t Review 
P . O .  Box 7 3 5 7  
Me lbourne , F l a . 3 2901 

Dear J im :  

Thank you f o r  s e n d i ng y o u r  review on E d i t e x-As s emb l e x .  Your l e ngthy ove r­
v i ew cove r s  a l o t  o f  f e a t u r e s o f  the package r a t he r we l l  and i n d i c a t e d  
good f ami l i a r i ty w i t h  t h i s  n ew o f f e r i ng . 

We be l ieve t ha t  t h e  I n t e ra c t  owne r who deve l o p e d  and t h e n  s o l d t he s e  p ro­
grams to M i c r o  V i d e o  d i d  a v e ry c omme ndab l e  j ob . Many owne r s  t ook the p o s ­
i t ion tha t an A s s emb l e r  " c o u l dn ' t  b e  d o n e "  o r  s imp l y  shye d away f rom t h e  
enorm i t y  o f  t h e  t a s k .  He wro t e  the a s s emb l e r  f rom s c r a t c h  o n  h i s  I n t e ra c t  

- - at home w i t ho u t  t h e  b e n e f i t  o f  e xp e n s 1ve deve l opmen t - mach i nes , fancy ·ha rdwa re , 
o r  even a p r i nt e r !  Tha t ' s · c rea t iv i t y  a t  i t s  f ine s t . 

Un f o r t una t e l y  t he re a r e  s ome bugs i n  t h i s  new s o f tware t h a t  we ' r e  now c o r­
r e c t ing and w i l l  r e p l a c e  de f e c t ive t ap e s a s  we have a lways done i n  the p a s t . 

Co nt rary t o  t h e  l ukewa rm summa ry o f  your rev i ew ,  we f i nd mo s t  know l edgeab l e  
owne rs t o  b e  de l i gh t e d  w i t h' t h e  o f f e r i ng and i t s  e xc e l l e n t  d o c ume n t a t i on . 
Our hop e i s  t h a t  o f f e r i ngs l ike A s s emb l ex-Ed i t e x  w i l l  e n c o u rage o t he r own e r s  
t o  deve l op new game s and app l i c a t i o n s  that w i l l  app e a r  i n  f u t u r e  M i c ro V i d e o  
c a t a l ogue s .  W i t h  A s s emb l e x-Ed i t e x the deve l op e r  now h a s  a m i d d l e  g round 
b e twe e n  the t e d ium o f  mac h i ne la nguage / ab s o l u t e  addre s s i n g  and t he re l a t ive ly 
s l ow e x e c u t i on t ime s of p rog rams wr i t t e n  in M i c ro s o f t  BAS I C . 

We t h i nk tha t As semb l e x-E d i t e x rep r e s en t s  a s i gn i f i c a n t  new d e ve lopme n t  i n  
t h e  l i f e o f  t h e  I n t e ra c t  comp u t e r  wh ich wa s g iven up f o r  d e a d  ove r two y e a r s  
ago . N e w  s o f tware , docume n t a t ion , RS 23 2 a n d  3 2 K  RAM e xpan s i o n s  c ont i nu e  t o  
p u t  new l i f e  i n t o  t h e  mach ine . We apprec i a t e  t h a t  y o u  c a r e d  e nough t o  t ake 
the t ime t o  do such a t h o rough review. We a lways l i ke h e a r i ng f r om I n t e r act 
owne r s  as i t ' s  your e n t hu s i a sm f o r  the mach ine t h a t  h a s  he l p e d  a l l  own e r s  to 
e n j oy the i r  I n t e rac t s  mo r e  than they had p robab l y  i n i t i a l l y a n t i c ip a t e d . 

Dav i d  L .  Ro s s  
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***************************************** 
F 0 R T H F 0 R T H E I N T E R A C T ! ! 

Th i s  i s  an adapt a t i on o f  F . I . G .  standard FORTH for 16K and 32K 
I NTERACT c omputer s . Comes w i th a graph i c s  pac kage , an assem b l er 
and an ed i tor . FORTH i s  faster and more powerfu l than BAS I C .  

I nc l uded i s  d o c um ent a t i on o f  the d i fferenc e s  from , and add i t i ons 
to the F . I . G .  s tanda r d . A FORTH manua l is NOT i nc l uded < these 
can be o b t a i ned f rom FORTH I nterest Group or Mount a i n  V i ew P r e ss > .  

For y ou r  c o py o f  FORTH for the I NTERACT , send $ 1 2  t� : 
R .  S c h na p p ,  8062 Go l d  Coast D r i ve . San D i ego . CA 92 1 26 

A l so avai l a b l e  i s  a super -fast L IFE program . Th i s  p rogram uses 
the l eft joy s t i ck t o  draw the i n i t i a l  p a t t ern . P r i c e : $ 6 .  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• 

* S K E T C H  P � D  - B A S I C  p r o g r a "  w i t h e x t e n s i v e " a c h i n e  l a n g u a g e  s u b r o u t i n e s  for • * c � e a t t n g ,  "e d i fy i ng , a n d  s a v i n g  s c r e e n  d i sp l ays . D r a w s  o p e n  a n d  f i l l e d • * c � r c l e s ,  r e c t a n g l e s ,  l i n e s , a n d  l e t t e r s  w i t h s u p e r - f a s t  j o y s t i c k p o s i - • * t 1 o n 1 n g .  S a v e s  s c r e e n  o n  t a p e  w i t h  o r  w i t h o u t  s t o p  c o d e  < t o c r e a t e  p r o - * * g r a "  b a n n e r s ) .  H o u r s  o f  fun f o r  a l l  a g e s  • • • • • • • • • • • • • • • • • • • • • • •  $ 8 . 00 • * 8 0 8 0  D I S A S S E M B L E R  i n  B A S I C  a n d  G U E S T  i n  E D U - B A S I C  s t i l l  • • • • • • • • • • •  $ 5 . 0 0 e u c h • D av i d  J .  S c h w a b  t O  J a y  L e e  C o u r t  A n n  A r bo r ,  H I  4 8 1 04 • 
* 
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George A. Leggett ' s E.ACHINE LANGUAGB SUBROUTINES 
'.Iape and Do cunentation for Twenty-One Routines in all : ten of 

which ap�eared in the book 808C FOR EVERYONE, and eleven of whi ch have 
never b efore been rel e a s ed by me. 
Th e  routines sit b e tween 5 COO and 5F48 and includ e the following s 
Hul tiple Box Data, 14ultiple Character Datn, Diagonal Southeast and 
Southwest Plo tting, Screen Scrolling ( Up ,  down, Left or Right ) , 
Typira Keyboard ( allows you to type and d i splay print and then store 
in d esired mer.:ory) , Hul tiple File Write Tape (allows you to make 
professional �uality tape s  with head ers , color changes while load ing and 
clearing scre en ) ,_ Sound Genera tor, (works like BASIC) , Sound Off, 
Time Ba sed Randoo Genera tor, Time Bas ed rend om Genera tor with Parameters , 

Left and Right IDol &. te for Accumulator A, Keybonrd Entry with Tone , 
Pnrtial He:r1ory Clearing (also us ed as Partial Screen Cl earing ) ,  
Register B to 1\.ro ASCII D igits , Upper Ca s e  Key Eiltry, and Wri te 1b 'fure.  

Send :)1 0 . CO for - l-UCHVffi LANGUAGE SUBIDU TI!IT.S 
Or send $22 . CO for l·:ACP.D.TE LANGUAGE PROGRAl ll·:ING PACKET which includ o s & 
Th� book, 8080 FOrt EVE..0.YOHE, the X-Y PLO 'r�'I!IG HOi;I 'roR, e.nd the 

H.ACHIHE LANGU..;.GE SUBROUTIHES. 
8080 FOR EVE."tYONE $1 5�, X-Y PLO TTING l·:�l:I TOR $5 . CO 
George A. Legbett · • 
52895 Bur�er Hill Blvd . 
N'e•.J bal tir:lore, Hi.ch . 4)3047 
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Annou n c i n g  a ma j or u t i l i t y f or t h e  I n t e r ac t , 

T A ? E  M A S T E R  

Th i s  i s  t h e  f i r s t ef f ec t i ve p r og r am th at h as been spec i f i c a l l y  d es i gn ed 
t o  m a ke b ac kup co p i es of p r og r am tapes , i n c l �d i n g t h o s e  t h a t  i n c or p o r a t e  
ant i c opy measu r e s . I t  m u s t  b e  emp h a s i sed th at re l ease of t h i s p r og r am shoul • 
not b e  c o n s t r ue d  as an e n c our a g em�n t o f  c o p yr i g h t  v i e) l a t i on s .  However , t h e  
pur ch a �er of sof tware d o e s  h ave sp ec i f i c  r i g h t s  th at r e l at e t o  a r c h i va l  
c op i es .  The p�rch aser o f  T�P£ HRS TER assumes so l e  respo n s i b i l i t y  for 
en sur i n g t h a t  h i s  or her use o f  the pro gre� i s  i n  c o m pl i an c e  w i t h  al l 
iippl i c abl e l aws .. 

Fun c t i on a l l y , t h e  p r o g r am h as three p ar t s :  

1 .  TAPE-TD-TAPE COPY ROUTIMES. 
T h e r e  ar e t w o  o f  t h e se , o n e  for the o l der SK t apes an d the other for the new; 
16K t ap e s .  The p r oc ed u r e s  a r e  s i mp l e  a n d  a r e  d i rected b y  prompts on the 
screen . Desp i te t h i s  si mp l i c i ty ,  t he 1 6K rout i ne w i l l  h an d l e a l l of the 
a n t i c o p y  m et h o d s  t h at ar e kn own to h ave been used so f ar ,  as wel l as sever a l  
t h a t  m i g h t  b e  used i n  t h e  f u t u r e . 

2 .  TAPE I /0 ROUT I ��S. 
Th e s e  p er m i t the p ar t i a l  l oad i n g of p r o g r a m  t a p e s  f or study an d / or 
mod i f i c at i on .  T h e  r ou t i n es i n c l ud e Load Headers , Load Part (of a speci f i ed 
d a t a  b l ock - mor e � ower f u l  t h an t h e  LP c om m a n d  i n  t h e  o r i g i n a l  Hl LO mon i .tor > ! 
Loa d  Bottom ( f or t h e  l ower h a l f of a 1 6K p r og r am > , L o a d  Top � f or t h e  u p p er 
h a l f o f  a 16K p r og r am ) � a n d  Wr i t e f r om a t ape o u t p u t l i s t .  These r �u t i n es 
h ave b e e n  m a d e .  f � ex i b l e  e n o u g h  t h a t  t h ey may be u s e d  f or i n vest i g a t i on and 

. P � o b ab l y  f or br�a k i ng of f u t u r e  ant i c o p y  me t h o ds . 

3. MACH I NE-LANSL'AGE MONI TOR UT I L I T I ES .  
For the user who w i s h e s  t o  ex am i n e  an d / or c h a n g e  p r og r a m c on t en t  < e . g .  t �  
r emove p r og r am b o mb s ,  suc h a s  t est s f or t h e  s e c o n d  ROM > . T h e  r ou t i n es i n c l uc 
Di sp l a y  memor y ( a s b yt e s  or as ASCI I t ex t > ,  Sub s t i t u t e  i n  memor y ,  F i l l  memor , 
Move , D i sassemb l e ,  A s semb l e  ( a  mi n i assemb l er l i k e t h a t  i n  H I LO > , F i n d  memor y 
r e f er e n c e s  ( t h r ee r ou t i n e s  f or ,  r e s p e c t i ve l y ,  a d d r e s s e s  i n  t h r ee-b yte 
i n st r uc t i on s ,  a d d r e s s e s  i n  p a i r s  o f  t wo-b y t e  i n s t r uc t i o n s ,  and a d d r e s ses 
st or ed as d a t a > , Hex a d ec i m a l  ar i t h m e t i c ,  Hex ad ec i m a l / d ec i m a l  i n t er c onver s i ons 
and a j um p  to a u ser - i n s t a l l ed rout i n e .  

TAPE MASTER i s  ac c om p an i e d b y  c o m p r eh en s i v e  d oc u me n t at i on ,  i n c l u d i n g  t h e  
f i r s t a v a i l a b l e d e s c r i p t i on of I n t e r a c t  t ap e  an t i c o p y  m e t h od s .  Th e p r i c e i s  
$22. 50 p o st p a i d C M I  r e s i d e n t s  ad d $0.90 t ax > . F or the ser i ou s  mac h i n e - l ang ua� 
p r o g r ammer w h o  w i s h e s  to s t u d y  th� c od e  < t h e r e  i s  m o r e t h a n  5K of i t ) , cop i e s 
of t h� a n n ot a t ed sour c e  l i s t i n g ar e av� l ab l e  t p  p r og r am p u r c h asers f or $25 . 0 
pos t p a i d < M I  r e s i d e n t s  a d d  $1.00 t ax > . 

HARRY HOLLOWAY , f>9 BOX; 2263, ANN AROO� ,  11 1  48 1 06  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  



S L A G H S Y S T E M S E R V I C E S 

S P R I N G 1 9 8 1 P R 0 D U C T L I S T 

U 80M- A / T  S E R I AL I NT E RFACE F O R  THE I NT E RA C T  MODEL O N E .  P RO V I D E S  BOTH 
RS232 I / 0 A N D  20MA C U R RENT LOOP OUT P U T .  A L S O  P R O V I DE S  P A R ALLEL 

L AT CHED D A T A  A T  B O A R D  EDGE CONNECT O R .  P R OTOTY P E  A RE A  ON BOA R D .  
COMES C O M P L E T EL Y  A SS EMBLED A N D  TESTED , READY T O  I N S T AL L .  COMES W I TH 
DB25P C A B L E  A T T A C HE D .  FULL DOCUMENTAT I ON .  A / T  $70.  

U80M-K I T  S A M E  A S  A B O V E .  I NC L U D E S  FULL STE P-BY-STE P I NS T R U C T I O N S  F O R  ASSEMBLY 

DB25P 

P80 I 2 

T80 I 1 

AND I NS T ALL A T I O N .  < LE S S  CABLE ) K I T  $ 5 5 .  

D TYPE C O N N E C T O R  W I T H ATTACHED 9 W I RE C A BL E .  CABLE 

OVE RLAY P R O G R A M  F O R  L EVEL 2 B AS I C  WH I CH A L L O W S  D I R E C T E D  O U T PUT 
TO U80M P O R T ,  TV S C R E EN ,  OR BOTH . P E RM I T S I N PU T  OF AS C I I E NCODED 
I NFO RMAT I ON T H R O UGH P O R T ,  F ROM E X T E RNAL MON I TO R  KEYBO A R D .  
W R I TTEN B Y  H .  HOLLOWAY . CA SSETTE $ 1 4. 

S I M PLE T E R M I NAL EMULATO R P RO G R A M .  300 B A U D .  CASSETTE ��; 9 .  

I CS I NTE RACT C O M M U N I CAT I ON SYSTEM, W R I TTEN B Y  G .  M EY E R .  FEATU R E S  MENU 
SELECTAB L E  BAUD R A T E S ,  WORD S P EC I F I CAT I ONS, A N D  SETT I NG O F  S PEC I AL 
FUNCT I ON K E Y S ,  A N D  M O R E .  RECE I VE A N D  T R ANSM I T  I NTEL HE X � I LES , AS 
WELL AS BAS I C  P R O G R A M S .  F U L L  S C REEN M E M O R Y  E D I TO R ,  A L LOWS YOU TO 
I NS PECT _Q N D. _ED LL H E X. DATa. _ IN RAM _ _  ( I N S P EC TS-. A N Y- -ADD-R E SS ) • .  
FULL DOCUMENTA T I ON I NCLUDED. C A S SETTE � � 4 . 

I N TERACT SERV I CE MANUAL U PD A T E S  
N E W  DOCUME N TA T I ON P A CKAGE BE I N G C OM P I L E D  B Y  SLAGH SYSTEM 
SERV I CES. I NC L U D E S  C O M PLETE RED RAW AND R E L A BLE O F  SCHEMAT I C S, 
FUN CT I ONAL B L O C K  D E SC R I PT I ON S  OF I NTERACT ELECT R O N I CS ,  MNEMON I CS 
L I ST AND W I R E J U M P  L I ST .  D RAW I NGS O R  PHOTOS O F  TEST PO I NT WAVE 
F O RM S ,  P A R T S  L O C AT O R  CHA R T ,  AND SCHEMA T I C  C O R RECT I ON S .  A VALUABLE 
TOOL FO R R E PA I R I NG A N D  UNDE R STAND I NG YOU R I NT E R A C T ,  NOW THAT THEY ' RE 
NO LONGE R B E I NG MANUFACTU RED A T  ALL. I NC L U D E S  R E FE RENCES TO I NT E RACT 
SERV I CE M A N U A L ,  W I TH ALTE RNATE SUGGEST I ONS T O  " RE PLACE M A I N  
ELECT RO N I CS B O A R D . " < NO T  VE RY P RACT I CA L  WHEN Y O U  DON ' T HAVE ONE ) 
AVA I L A B L E  B Y  M A Y  1 ,  1 98 2 .  U PDATES $20. 

NEW ADD R E S S  FO R S L A G H  SYSTEM S E RV I CES 

SLAGH SYSTEM SE RV I CES 
BOX 53 
DEA RBORN, M I .  4 8 1 2 1 

NEW TEL E PHONE N U M BE R : ( 3 1 3 )  58 1 -8593 
FEEL F RE E  TO CALL F O R  A S S I STANCE OR QUEST I ON S .  
G O O D  L U C K  C A T C H I NG M E ,  I K E E P  A V E RY B U S Y  SCHEDULE 
NO � NO � CALLS AFTE R 1 A M ,  EASTERN T I ME .  

QUEST I ONS ABOUT THE U80 

TYE RE A R E MANY R E PE T I T I VE Q U E S T I ON S  THAT A R I S E 
ABOUT BAS I C  F E A T U R E S  OF THE U 80M P O R T .  I H A V E  W R I TTEN A 
SHO RT ANSWE R TO S O M E  O F  THESE QUES T I ONS A N D  WOULD BE GLAD 
TO SEND A COPY T O  ANYONE , F REE OF C H A R G E . I T  I NCLUDES 
I NF O RM A T I ON ON U S E  OF THE PARALLEL C A PA B I L I TY OF THE U80 , 
AND SOME OF THE REASONS WHY ; WE HAVEN ' T O F F E R E D  FU RTHER 
E X PANS I ON i-OR T H E  I N T E R A C T .  SEND AN S . A . S . E .  T O ; 

SLAGH SYSTEM S E R V I CES 
BOX 5 3  
DEA RBO RN,  M I . 4 8 1 2 1 



I NTERACTION 
A N E W S L E TTER F O R  I N T E R A C T  O W N E R S  

A p r- i l.. M .a. y , 1 9 8 :2  V O L -
-�--------------------------------------.:..-�:Kci 

L E!' g g te t. t  :,0 � M A C  ... I :I NE .  S H O P  T A L K  

by George Leggett 20562 Woodward Ht . Cl emens, M I  · 48043 

Throughout the year, I hope to shed a li ttle light on the 
11unknown world o f  computers 11 • If you have b een using BASI C, and 
feel that · i t  would ·c e hard to learn Ma chine Langua g e ,  you are no t . 
giving yours elf cred it. No t so long ago , BASIC was new to Jou. · ... '· 
And , when you think o f  it, what i s  BASIC nad e up of anyway? 
Nothing more than �..achine La.nGUR e e ,  the: mo s t  powerful tool a computer 
can have . I feel that our Intera c t  is one of the b e s t  808C 
sys terns on the ::1ark e t  and with a Mo ni tor we have the pol-rer of a 
very intelligent conputer system . 

When you a re using Hn chine Lani __ ;uaee , . you are con."1u."1icc. ting 
with th e cor:1puter at its own level (a ver·y lo·,.r level ) . Huch time 
and menory is saved since your instruc tions d o  no t h;:;,ve to b e  
interpreted and converted back and forth b�:tween t1 . ..ro l<!n[ua ce s .  
A t  the snr::e time , therE, are :1any s i!'liln ri ti e s  b eti.,reen the hro 
l A.nguace s .  I n  i:ASI C ,  we have co untl es s  varia bl es to sto re and 
Hark \-li th infornation . In l fac!-.ine lunr.,"U<! g e ,  we hc.ve Rezis ters , 
wh i c h  do no t take our useful menory P.nd th er8 a re o nly ::1 feH to 
re:11er:1l: er,  A, i C, D:2.:, HL . Han:r fun c tions are similar , cut �:i th 
d if:'erent terms . InstetJ.d of line nur.1 o G rs , we hn·:e Add r e s s e s  o f  
r:Jenory lac:� tiohs .z i  ven i n  :iexad ecisal nunb ers i n  al� o f  th e Hcn i  tors 
con; :;o:nly used with t:1 e Interact. Fo r GO IYJ. we h -iVe J ill:P .  Fo r GC SUB 
we h: : vc C.:J.L a nd ;�TIJ��J, 'c ut w:; can b e  :1uch mo re s-pec i fi c about 
th e condi tions .  Our J ob is r.1ac e ea s i er b, c::J.llint: up exi stinG 
rotc tines in nom 1 ,  ( th e  :tead Onl:· �!c::�ory w�: i ch op e.re. tes i n  every 
Interact ) . ·.�e c:; n u s e  th e s e  routines for color s ,  sound s ,  plo t ting 
and printi n G  m e s s rt t: e s  on the screen . 

Here i s  a sr.1all :Jrocraw Eivev-: in BASIC ar.C.. i·!c.cl1 ine i.n nt:;uar;e to 
d re.w a lin e on the s creen . You b e  th e j uc ge of which langua,::_; e  you 
would like to us e .  

1 0  C:LS : .F'C ii.  X +  1 TO . 1 1 21: lJLO T X 1  3 5 ,  3 :  r ::c:;;: T 
2C: ?OK:C: 1 S·2 1 5 ,  2 5 :  ?OKE 1 9473 ,  0 :  .-· m:E 1 S471� ,  SL : USR.( C )  

. .  ; _,. 



I NT E R A CT I ON N E W S L E T T E R  ,. 
p a.g E!'  2 M .a. y , 

MACH I NE SHOP TALK, cont. . � ' 

_ Address HEX Mnemonic· 
5EOO CD CALL 
5E01 73 * 

. � '  -� 5.W2 . -·� · 05 * 
. 5 EOJ - 01 LXI B ., ' 5 EXl4 02 * 

·�-, : .- - ."�' - :�;..,<\ _,,. -·-
5ID5 : 70' · * -
5ID6 1 1  LXI D 

- 5 ED7 JO * 
5ID8 00 * 
5E09 CD CALL 
5EOA 00 * 
5IDB 06 * 
5IDC 1 4  I:m D 
5:WD 05 DCR B 
5:WE C2 JNZ 
5.&iF 09 * 
5E1 0  5E * 
5E1 1 C9 tQ;T 

Des cription 
Call routine in ROM to clear s creen·. 
Enter lea s t  signifi cant add ress first, 
thus address 0573 enters as 73 then 05 
Load data from the next 2 bytes into BC 
Color t o  plo t  
Leneth o f  loop (70 Hex = 1 1 2  Decimal) 
Load DE with the next t1.ro Bytes of data 
Y Axis of Plo t 
X Axi s of plot 
Call Plot Routine in ROM at 0600 

Increa se Regi ster D by 1 
Decrea s e  Register B b2 1 
Junp if no t 0 
Jump back to 5ED9 to continue loop 

Return 

First· ·�re · have cleared the s creen. Then, we load Regis ter C with 
a color and Regis ter� wi th how long our 11 FOR loop" i s .  D and E 

· a re the starting add re s s  of where we will print on the screen. 
Th.e CALL to 0600 is the routine in the ROM to mak e  a pixel a t  that 
given addres s .  We increase Register D,  thereby moving our pixel 
one adci ress up on the X line , we theri d ecreP. s e  Regi s ter B, whi c h  i s  
B whi c h  i s  our 11loop 11 He J ill-lP if B d o e s  not equal 0 ·ca ck to the plo t 
routine until i s  has plo tted 1 1 2 times. When B- � 0 ,  we RETUF .. N . 
Wh ere? Back to .BASI C .  This i s  the er.d o f  the sub routine .  

1he routihe took 1 8  Bytes in !·iachine Lan.;uage and about 30 in 
EA.3I C. Opening up th e vr-1riabl e X alone uses 6 Byte s ,  whil e the "X" 
is stored in a Recis ter, no t RAH ,  in our Machine routine . 

I hop e thi s  has hel;Jed to show you t!i e speed , power and ea se 
of learninG . Hachine La.ngu:.� g e .  Please •Ri t e  me wi th your ques tiohs 
and I will .do my best to answer them. 

8 0 8 0  FOR E V E R Y ONE O WNE R S ! 

CORRECTION: On Page Numb er 57 of th e bo ok , 8C8C FO ?.. "i3::..:cc ;;:::; 

1 9 8 2  

By Georce A .  Legectt, at Ad0ress 5 FJ C  th e Data Byte is E8 ( E  Eigh t ) 
and :·;o T  EB a s  shmm . Al s o ,  in tho. t  i.Jri te To Ta�e Routine , you n e ed 
no t call 5E6n., since it is merel:: a fea ture in the :2Cl :  l-loni tor Hh ich 
I use to ll e  sure the. t  the s econd -o� raneter i s  n o t  lovrer tha!'1 t:. e fi:?:st.  
Inste&d , Call 5E86 for the routin� . If you d o  choo se the call a t  
5FhA, 5E76 ( LSB )  ana 5FJ77 (!-lSb ) to th e add ress o f  th e j m-:r •·rh ere yon 
\.Jan t the routine to go upon acknowled Gi:::;; such a p8.r:J.:-:wtsr erro�· .  
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Ap r i l. 

X NT ERACT X O N NEW S L E T T E R  

M .a. y ,. 1 98 2  

T H E  I N N A R D S  O F  B A S X C  
PART 2 .  COMMANDS , FUNCT I ONS , AND OVERLAYS 1 0 1 . 

Harry Hol l oway ,  PO Box 2263 ,  Ann Arbor ,
" ttl __ 48 106 .  

I n  p a r t  1 we l on k ed at BAS I C ' s use of l ow RAM . Nori we 
c on t i nue w i t h  t h e  BAS I C  i n t er p r et er i n  h i g h RAM < 6000-7FFF i .  

I n st ead of g i v i ng a l i st of r out i n es i n  or d er of memor y l oc at i ons 
I wi l l  t r y  to g r oup f eatures t h at h ave a c ommon f un c t i on or a 
c ommon ap p l i c a t i on i n  mod i f i c at i ons of BAS I C .  Th i s  t i me t h e  
emp h asi s w i l l  b e  on t h e  i n f or ma t i on t h at i s  needed f or t h e  user 
to wr i t e over l ay p r ogr ams that wi l l  mod i f y  BAS I C . comman d s  or 
f un c t i on s .  The d escr i p t i ons w i l l  app l y  t o  Leve l I I  an d most l y  
a l so t o  MV ' s  Gr aph i c s ver s i on .  A f ew use r s  may f i n d t h at t h ey 
h ave an o l der ver s i on of Leve l I I  t h at h as d i f f er e n t  c o d e  f or t h e  
OUTPUT c omman d a n d  addr esses ab ove ab out 7820 t h at d i f f er 
sl i gh t l y  f r om t hose g i ven her e .  As b e f or e . a l l n umer i c a l  v a l ues 
w i l l  be h e x adec i ma l  un l ess t h ey h ave the s�f f i x - d �  

· r 

. . � i . .., . · .• ' 

. . ,__ · · ,  . . _ .. . . , . 

Par t 1 showed sever a l  p l aces t h at user c od e  m i g h t  b e  
i n ser t ed i n  l ow RAM . Th ere a r e  a l so some - sub s t a n t i a l' - h o l es i n  t h e  
i n t er p r et er c od e · : t h at may · b e  oc c up i ed • r e n t ' ! f r e e ;r The " - b i g g est 
hol es c or r e spond t o  c od e  or · d a t a  t h a� a r e  used by BAS I C ' on l y  f or 
i n i t i a l i sa t i on .  Af t er t h e  f i r st en t r y  t o  t h e  i n t e r p r eter t h e  
p r og r am c h a nges a f l ag b y t e  a t  6239 ( 25 1 45d ) f r om 0 0  t o  0 1  so 
t h a t sub sequen t en t r y  ( v i a  RESET an d R >  w i l l  n ot c ause 
r e i n i t i a l i s at i on .  The hol es ar e :  

( i ) 6234-6238 I n i t i a l i sat i o� c od e .  

( i i >  6�3A-6297 I n i t i a l i sat i on c od e .  

( i i i ) 62A 1 -6304 St ar t up messag es � " BYTES FREE " et c .  G r a p h i c s 
BAS I C  h as t h e  message a r e a  st art i n g at 62AE 
b e c ause there i s  a t e s t  f or t h e  v i d eo b anner 
w i t h  a bomb on f a i l u r e  i n ser t e d at 6298-62A4 . 

< Th i s  i s  i n  ad d i t i on t o  t h e  t est i n  t h e  start 
c od e  4C03 J MP 4000 i n stead of J M P  6000 . > 

< i v > 64D9-6552 I ma g e  of a storage area w i t h  emb e d d ed d a t a  t h a t  
i s  moved down to 4COD . < See p ar t  1 . } 

( v )  7FF8-7FFF Unused . 

One mor e h o l e may b e  c r eat ed a� no c ost b y  d i sab l i ng t h e  
t e s t s  f or PEEK a n d  POKE and mak i n g a m i n or r e ar r an g ement of t h e  
c od e . The p a t c h  

76FE 
76FF 

i s : 
LDA X D  
J MP 727C 

7702 CALL 6E9A 

7705 CALL 6AB2 

; ex i t  f rom PEEK w i t hout d o i n g  addr ess 
c h ec k . 

; t h i s  moves u p  t h e  POKE c od e  t o  make 
t he  h o l e c on t i nuou s .  

. �;;· � �: - � l -
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THE I NNARDS OF BAS I C ,  cont . 

. . 

. . .  .: 
- ' .:. ··--< > . _ ,. . _ ' 

. ·, 7708 PUSHD . . . . • ,  _,: 
7709 CALL 6835 
770C I NRL 

. , . .  7700 CALL 75BF 
· . · 77 1 0  POPD 

. 77 1 1  ; ,  STAXD 
77 1 2 , RET ' 

We can a l so save 3 b y t es b y  e l i mi n a t i ng t h e  c o�e · f or · CLS , . . wh i ch 
i s  j ust a j ump . to t h e  ROM r out i ne . at 0573_. Now we n eed t o  · c h an g e  
the d i spatch addr esses f or POKE an d CLS by . c h an g i n g  t h e  f o l l ow i ng 
memory l oc·at i on s :  

. . . " . ·  
6484 02 
6494 73 . 

6495 05 
These changes. c r. eate a hol e f r om 77 1 3  t o _ 7740 . I t  i sn ' t  b i g , but 
w i th over l ays ever y ex t r a  byte . of space i s  p r ec i ous . 

BAS I C  r ep l aces the c ommand s , - f un c t i on s  and operators i n  the 
. user ' s  p r og r am w i t h  t o k e n s ,  wh i ch . ar e  bytes - w i th b i t 7 set { i . e . 
280= 1 28d > t o  provi d e  a d i st i n ct i on f r om ASC I I val ues . The t o k en s  
f a l l  i n t o  th�ee g r ou p s :  

: i  ( i > . To k en s . 80-A 1 .  Command wor ds END t h r ough NEW • .  · .  

( i i )  To k en s  A2-B2 . M i sce.l l ari eous op er ators TAB < t h r ough < .  

( i i i )  To k e n s  83-CF . Func t i on s  SGN through PO I NT .  Tokens f r om CB 
on r equ i r e . t wo ar gumen t s  and a l l of ' t hese· 
ex c ep t  CF requ i r e that the f i r s t  argumen t be 
a st r i ng .  The f un c t i on s  a l l t a k e  ar gumen t s  i n  
p ar entheses ,  but riot� t h at TAB and SPC on l y  
l ook l i k e f un c t i on s .  For t h ese t h e  l ef t  . 

. p aren . i s  act u a l l y part of t h e  r eser ved wor d . 

The r eserved - wo r d  l i st c on s i st s of a seq uenc e - of ASC I I 
v a l ues w i t h  t h e  b e g i n n i n g  of each wor d mar k ed b y  se t t i n g  b i t  7 of 
t h e  ASC I I  f or t h e  f i r st l et t er � e . g .  ABS i s  r ep r esen t ed b y  t h e  
b yt es C 1 , 42 , 53 .  Th e end o f  t h e  t ab l e i s  mar k ed w i t h  t h e  b yt e  80 . 
New wor d s  may b e  sub s t i t uted f or t h e  ex i st i n g ones p r o v i d ed t h at 
t h e  n ew t ab l e  i s  n o  l on g e r  t h an t h e  o l d o n e  an d t h� t  t h e  end 
mar k er i s  p l aced ap pr opr i at e l y .  Car e i s  n ee d ed i f  t h e  t ab l e  
con t a i n s  a wor d  t h a t  ' i s t h e  b eg i n n i n g of a n O t h e r  r eserved word , 
e . g .  TO an d TONE . I n  suc h c ases t h e  l on g e r  wor d must p r ec ed e  the 
shor t e r  one or BAS I C ' s l og i c  wi l l  never f i n d i t .  

· Th e  r eser ved wor d l i st i s  accomp�n i ed b y  t ab l es of d i sp atch 
add r esses , f or c omman d r out i n es , f or f un c t i on s ,  and f or 
ar i t h met i c  and l og i c a l  oper ator s .  < Th e  ad d r esses a r e  st or ed , as 
usu a l l y ,  l ow byte f i r st . ) 
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6305-633E 

633F-6459· 
645A-649D 
649E -64B2 

D i s p a t c h  t ab l e  f or f un c t i ons .  
Reserved wor d 1 i st . ·1 · '  � ·. : --· : · ,.; 

D i sp a t c h  t ab l e  f or c omman d s . 
D i sp a t c h  t ab l e  f or ar i t h met i c  and · l og i c a l  
oper ator s .  E a c h  addr ess i s  p r ec ed ed b y . a b y t e  
t h a t  i s  used t o  d e t er m i n e  � r ec ed en c e .  

. � -· .· 
Th e wor d s �  t h e i r t o k en s  and t h e  t ab l e ,  wor d , and • : : d i sp a t c h  
addr esses a r e : 

) ' 

ADDRESSES - - - - - - - - -- - - - - - - - - - - - - - - - - -�- - - - - - - -- - -
-�QBQ _ _ _ _ _ _  IQ���-----IB�k� __________ Ql§EBI�tl _ __ ____ �QBQ _ _ _  _ 

END 80 6459 69EE . 633F 

FOR 8 1  645C 68F5 6342 

NE X T  82 645E 6E4F 6345 

DATA 
I NPUT 

D Il'1 
READ 

· LET 
· GCTO 

RUN 

REt1 
STOP 
ON 

PLOT 

SOUND 
TONE 

DEF 

POt<E 

PR I NT 

CONT 

L I S T 

COLOR 
CLEAR 
Ci._OAD 
C SA\IE 

CLS 
RE!.Ii 1 ND 
W I NDOW . 
OUTPUT 
NEW 

T A B \ 

TIJ 

S?C < 

83 
84 
85 
86 
87 
8 8  

8 9  

B E  

SF 
90 
9 1 

93 
94 

95 

9t. 

97 

98 
9 9  
9A 
9 B  

9 D ·  
9E 

9 F  
AO 
A l  

6460 6B97 6349 
6056 6462 .; 634D 

6464 
6466 
6468 
646A 

6474 
6476 
64 78 
647A 
64 7C 
647E 
6480 
6482 
.::AS4 
6486 

6488 

648A 

t:. 4 8C 

t A BE 

6 4 9':' 

6492 

6 4 9 4  

6 4 9 ::. 

6498 
t:.4qA 
649C 

. : :�  

' 

70A3 
6085 
6 B A E  
6B54 

6872 
6B99 
69EC 
6C08 
774 1 
779C 

77B 1 

728 1 
--....,.::' .·· / 4 -1 
6C4A 
6A 1 D  

6 8 9 B  

77SE 

6AF 1 

7·=-2E 
75i}(l 

773E 

78 1 7  
7 :39D 
72;:20 
66D4 

' 
"' 

.. 

i .  

. 6352 
.. 6355 
6359 
635C 

·�·3A6 

60AB 

6::-:B.::: 
6385 
' -r' � O  W ·-' l....''--' 
63BE 
63C4 
63CA-
t:. 3CD 

- 63D 1 

. 63D3 
6 3D 5  

·-' · ::. 

. .  · . . . ·, . 

<HEN 
1·mT 
STEP 

+ 

63D9 

63DD , . 

649F 7C87 
63EO 
63E4 

.. ·· :�- . 
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THE INNARDS OF BAS I C ,  cont . 

_________ BQQB�§§�§-------�-----------�-
WORD · TOKEN TABLE D I SPATCH . WORD -----------AA ________ 64A2 ___________ 7889------�----63E5 _ _ _  _ 

* AB 64A5 79F9 63E 6  
. I A C  64A8 7A5A 63E7 

A AD : 64AB 7DA8 63E8 
AND AE 64AE 6FFC 63EA 
OR AF 64B 1 6FFB 63EC 
> BO 63EE 
= 8 1  63EF 
< 
S GN 

· r NT 
ABS 
USR 
FRE 
F I RE 
J O Y  
POS 
SQR 
RND 
LOG 
E X P  
cos 
S I N  
TAN 
ATN 
PEEl< 
LEN 
STR$ 
VAL 
ASC 
CHR$ 
POT 
I NSTR$ 
DUMMY 
LEFT$ · 
F I GHT$ 
M I D $ 
PO I NT 

B 2  
8 3  
B 4  
B 5  
B 6  
B 7  
B S  
8 9  
BA 
B B  
BC 
B D  
B E  .· .( 
BF 
co 

. . �-:: . . , 

C 1  
C2 
C3 - • · 

C4 
C5 .1 ' 

.:. , . C6 , ,  
C7 
cs 
C9 
CA 

l . -" . 

CB , · · 
cc 
CD 
CE 
CF 

6305 
6307 
6309 
630B 
630D 
630F 

• 63 1 1 
63 1 3  
63 1 5  
63 1 7  
63 1 9  
63 1 8  
63 1 D  
6 3 1 F  
632 1 
6323 
6325 
6327 
6329 
6328 
632D 
632F 
633 1 
6333 
6335 
6337 
6339 
6 338 
633D 

7B 1 5  
7BD9 
7B2B 
4 C 1 0  
7248 
77E7 
77F l 
7279 
7D9F 
7E7E 
79BA 
7DED 
7EF3 
7EF9 
7F5A 
7F6F 
76FB 
74FD 
7 3 1 5  
7597 
750C 
75 1 D  
77DF 
7879 
0000 
752D 
755D 
7567 
77CB 

63FO 
63F 1 
63F4 
63F7 
63FA 
63FD 
6400 

- 6404 
6407 
640A 
640D 
64 1 0  
64 1 3  
6 4 1 6  
64 1 9  
64 1 C  
64 1 F  
6422 
6426 
6429 
642D 
6430 
6433 
6437 
643A 
6440 
6445 
644A 
6450 
6454 

Now w i t h  some of the t ed i ous d e t a i l s  o u t  of t h e  way w e  c an 

g e t  on w i t h  t h e  p r ob l em of mod i f y i n g BAS I C .  On e r eserved wor d 

t h at we c a n  e as i l y  d o  w i t h out i s  LET b e c ause i f  we wr i t e 

X = 2 i n s t e a d  of LET X = 2 
t h e  BAS I C  i n t e r p r et er w i l l  c or r ec t l y d e d u c e  t h a t  w e  a r e  m a k i n g an 

as s i g n men t a n d  j ump t o  t h e  c o r r ec t  c od e . Th u s , we c an r ep l a c e  LET 
w i t h  t h e  n ame of a n o t h er c ommand < f or ex amp l e �  i n  FASTL I NE i t  i s  

r e p l a c ed b y  BOX ) p r ov i d e d  t h a t  we . d on ' t  u s e  mor e  t h an t h r ee 

l e t t er s .  Remember t h at b i t 7 must b e  set f or t h e  ASC I I of t h �  

f i r s t  l et t er a n d  t h at i f  w e  use l ess t h an t h r ee l e t t er s t h e  ex t r a  

s p a c e  i n  t h e  t a b l e  must b e  c l osed up . 
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1 ' ,· • . 

T h e  c od e  f or our n e w  c ommand may be p u t  i n t o  a n y  of t h e  
av a i l � b l e h o l es a n d  t h e  d i spat c h  addr ess w i l l  b e  c h a n g e d  t o  p o i n t  
t u  t h e  n ew c ode . Ther e a�e on l y  t wo r u l e s  t h a t  mu s t  b e - f o l l owed 
w i t h  t h e  new c od e .  F i r st , when w e  h av e  d on e  our t h i ng w e  n eed a 
RET i n st r uc t i on t o  r e t u r n  t o  t h e  BAS I C  i n t e r p r et er . S e c on d , BAS I C  
u ses t h e  c on t en t s  o f  t h e  HL r eg i s t er p a i r t o  k e e p  t r ac k )  o f  i t s 
p l ac e  i n  t h e  user " s  p r og r am � so we must p r eser v e  HL . I n most 
c ases t h e  n ew c o d e  w i l l  i n c l u de PUSH H and end wi t h  POP H ,  RET . 

A sec o n d  t ar g e t  on our· h i t l i s t i s  DUMMY . Th i s  seems t o  h ave 
been i n•= l ud ed by M i c: r· osof t t o  p er m i t i n ser t i on of a n ew f un c t i on ,  
bu t i n  i t s p r esen t f or m  i t ' s  about a s  u se f u l  as u d d e r s - on a b u l l 
b�c ause i t  i s  on l y  ac c e p t ed w i t h  t wo ar g u me n t s �  t h e  f i r st of 
wh i c h must b e  a s t r i � g .  The ob v i ous wa y out i s  t o  c on v e r t  DUMMY 
to a c ommand ( Th i s was done t o · g et t h e  L I NE c ommand i n  FASTL I NE . > 
The p a t c h  t h a t i s  n ee d ed i s : · · ; - - . · .; , : · 

7704 J MP PATCH 

·:· 

; PATCH i s  t h e  l oc a t i on of t h e  u·ser '" s  
c od e . Th i �  r e p l a c es � j ump t o  · t h e  
sy n t ax e r r o� r ou t i n e t h a t  oc curs i f  a 
f u n � t i on · ' i s f ou n d  wh er e a c omman d i s  
e>: pec t ed . '  T h e  t o k en l es s  80 · i s  i n · A .  

PA TC.;. ·_ C P  I . :.-��(AB- . .  ··. -, ('��·},_:, ; I s .. . · i t' ' r e a l l ,;�;-�-�M M:;;:-�;�?� � :2::',�+�� ����- ;- :r,..i:·.: 
. . .  ·.: .· .. :;>-.. J N Z . ·-� ·;,p;)C-1 .:;;;':,;;��;..;.:�; No .'.:i Boun c e · . b ac .,_  to syn t awi ·er:,ror_ �- :,:.: . .  · . -.> 

X CHG 
· ·- . . . 

L. X I B  UrlDDR ; Wi1er· e UADDR i::; t h e  user· 7 s r ou t i n e 
addr ess . 

J MP 69]3;) ; P d t c h  b ac k  i n t o  BAS I C 7 s c omma n d  
h an o l  er· . 

W i t h  t h i s  p a t c h  t h e  d i sp a t c h  ad d r e s s  f or DUMMY i s  b yp assed and � 
need not b e  c h a n g ed . 

• ! : � •. 

Mcst - u se r - i n s t a l l e J c omm a n d s  w i l l  be f o l l owed b y  one or more 
r t d !lle r- i c <:�. l  -.:-w g u m e n t :. . ;:lf t er· t h e  J Ltffil=· tc t h e  c om m a n d  c od e , . HL w i l l  
b e  p o i n t i ng_ p a :. t t h e  c cH.m.:m d t o k  ""n t c  t h e  r. e :-:. t c h ax ac t e r i n -- .: t h e  
L.! :- E r  s .,:.• r og r-- .:�er, a r e a �  .,.h i ;: h  w i l l  ':'_s u a l  l y b e  t h e  b eg i n n i n g of t h e  
a r· •;;� u n. e r �  t s !: r i r : g . T h e  2 � 5  -� C i n t o:· r f:: r e t  e r  h a s  ::-e v Er al subr !.Jut i n e= s  
!:. h .:- t r. , � y  b �:· '-t s;:.d t ::-_. r · e c-: d  i � -, t h e  ""' r g umEn t s .  I n  eac h c a se HL w i  1 1  
b -:.  up d <.i t. P- d . t o  ;K ; i  .• t p a s t  t h ;:  Cl.r g \.., .;,E·n t . 

N '.:: TPFi-1. . 

75BF Re � d �  a l i t � r a l  number or a v ar i ab l e n am e  or 
2 v a l u � t e s ci n  �x p r es� i on f or an u n s i g n ed 8-

_ 1 .\ i  t i n t eg e r  . . . Ret ur n s  w i t h  t h e  v a l ue i n  A �nd 
� l 1  E .  

7792 L i  l :. e  8E"TBYT � : · b u t s- k i p ::. o v�r a c omma t o  g e t  
�.: h e  ..... · � 1  Lt e .  • ... , . .:. �""'.J'.'.,., . >'(• . ... . • 't!� •. 

hE9A E ·,.- a l u a t e s  an ar· y umen t a n d  p u t s  t h �  r e s u l_t , i n  
t h e  FAC . < Se e  p ar t 1 . ) 

• ,..._ ··. ; 
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THE I NNARDS OF BAS I C ,  can t •  
! ' • .  · • ··• � r !. . �� : 

I '  • I 
. . 

., � 
. ... . i l ,  

• • _ I 'Jo.: •• ·:, · DE I NT bAB2 Conver t s  t he c on t en't s  ·of t h e  FAC t o  a 1 6-b i t 
s i g n ed i n t eg er and p u t s  t h e  r�su l t i n t o  DE . 

. : '  

. . · CON I NT 
_ . . . , 

75C2 ' Con ver t s  t h e  c on t en t s· of t h e  FAC · t o an· · 8-b i t 
uns i g ned i n t eger i n  b o t h  A and E .  

.. I 

Tr eatment bT · f un c t i o·n s  f o l l ows 's i m i l ar l i nes . A s  a� ex amp l e  
we wi l l  c ori s i der USR , ' wh i c h h a s  been p a r t i a l ! � d e sc r i b e d  i n  
p r ev i ous· i ssues of I n t er ac t i on .  An ass i g n ment of USR , such as 

B = USR < O >  
wi l l  g i ve an unc on d i t i on a l  j ump t o  t h e  ad d r ess . � h at i s  p o k ed i n t o  
t h e  l ow-RAM l oc at i on s · 4C 1 1�2 < 1 9473-4d ) o r  i n t o  t h e  d i sp a t c h  
t ab l e  a t  630B-C < 25335-6d ) .  I A  p r e v i ousl y p ub l i sh e d  ex amp l es t he 
p a r e n t h e t i c  argument was i g rior ed i b u t  i t  i s  q u i t e  e a s i l y  used . 
When . t h e  BAS I C · i n t e� p r et er g e t s  t o  t h e  c od e  f or a f un c t i o n  of a 
s i ng l e  ar g ument t h e· ex p r e ssi on f o� t h e  ar g um e n t  h as a l r e a d y  been 
eval u a t ed and the resu l t has been put i n t o . t h e  FAC , f r om w h er e we 
may use i t  as d e s i r e d . As an ex amp l e  we may i n d ex { n t o  a ser i es 
of d i f f er e n t  user r ou t i n es b y  start i n g our user c od e  w i t h  

CALL 6AB2 j Get the ar g ument i n t o  DE • . 
P USHH ,, ; Save BAS I C'' s p r o g r am p o i n t er' . 
L X I H  J TABLE ; Po i nt t o  the user ' s  .t ab l e of a d d r esses . 
DADD ; Add i n  t h e  of f se t . 
DADD ; Now HL p o i n t s  to the r eq u i r e d  ad d r es s , 
MOVEM ; wh i c h goes v i a DE 

· I N X H  
MOVDM 

· . , · XCHG . . · · · " - ; t o  HL 
PCHL ; to PC and away we g o �· 

Not e  t h a t  we w i l l  n eed t o  recover t h e  p r og r am c oun t er w i t h  POPH 
b e f o r e  �e t ur n i ng f r om t h e  sub r out i n e s .  

I f  U S R  or a n y  other nonst r i n g  f un c t i on
.

i s  t o  b e  used as 
such , . BAS I C 7 S c on vent i on i s  t h a t  t h e  v a l ue of t h e  f un c t i on w i l l  
b e  l ef t  i n  t h e  FAC bef or e  t h e  r et u r n  i s  made f r om t h e  f unc t i on 
c od e .  W i t h  i n t eg er a r g uments one may use 

. . 

G I VD BL . 7267 Sub t r ac t s  the c on t en t s  of D E  f r om t h ose of 
and p u t s  t h e  resu l t as a s i g n e d  n umber 
the FAC . . 

HL 
i n t o  

SNGFLT 727C Con ver t s  t h e  c on t en t s  of A t o  a n  un si gned 
num b er and p u t s  t h e  r esu l t i n t o  t h e  FAC • 

Th at , s  i t  f or now . Nex t t i me some f l oa t i n g p o i n t · r out i n es . 

Two addre s s es have e� nged rec ently of int e rest t o  all • 

Ge orge Leg�ett 2 0562 Woodward Mt Clemens , MI 48043 

Slagh Sys t ea Serv i c es Box 53 Dearborn, MI 48 1 2 1  
Phone 3 1 3 -58 1 -8 5 9 3  
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P R O G R A M  CORRECT I ON S  

I n  Vol . I I  No . 6 { De c e mber , 1981 ) ,  there was an inc orrect 
line lis t ing in the VEGA$ program . The Slagh BAS IC ove rlay 
repl::.� ces the DUMMY Qomma nd with a PORT c ommand a llowing control 
of the RS-2 3 2  port . Thus when you use t he overlay on a ny pro- · 
gram having a DUMMY command it will repla ce it with PORT and 
will not exe e;ute e ither c om.ma nd because of t he resul� ing syntax 

· errors . 
Thus line 1 )80 s hould rea d  
1 )80 PRINT DUMMY ( " RESET" .�)  

. ..  •. 
F I RE; 3 < ALSO I N  VOL . I l ,  NO . 6 )  CORRECT I ON 

· ­. '  

r 

' I  ' 

I '  

' I 

• i. 
1 • r .. � . -

. . . - . 

In the F IRE J ins t ru c t i ons ( last. paragraph ) ,  I sugge s t ed not _ , ,  " : : . : �  
us ing the method of POKEing 1 9709 and 1 971 0 t o  s ave t he machine , ! ;  ,-, 1 ., . .  , , _ · ,  · 

..; -:\: language subroutine with the program. Ma ny subs
_
c rib�rs , inclu d ing · .� :· ; :�:,..:;,<):'>,� 

. .  �: · :;:;, Kevin TenBrook , have told me this me thod works . Kev.1.n in fact s a ys : . 1 . ; ,:: � :..; , _·;�:.: : 
{! ·;\� �- t hat is how he accompl i s he d  t he tape c opy he s ent \!e . ·· I ha d d i:f'- ;;�,;·i � �� · �:-.. � .. · ·  f i culty accomplis hing a CSAVE and thus rec ommend e d  not us ing t hat . 

method , apparently I was ma king s ome error in d o ing it . For thos e 
not on Mi cro Vid e o ' s  ma il ing list I qu ote from the ir re c ommend a ­
t i ons " When you ' re c e rta in your progra m i s  f inis he d , loa d in your 
subrout ine at t he s p e c if ied ad dre s s  and POKE t he end ing address of 
your subrout ine int o  1 9 709-1 971 0 ( a gain LSB and MSB ) .  Now when you · 
CSAVE the program , the whole works will b� s aved in one step . "  . _ _, 

F O R E S T  F I RE 

By Greg� Pittenge r J4J O Dres d e n  Columbus , OH 

,. 

4)2 2 4  . · : . .  .., . 

Thre e fires ha ve s t arted in the Int_e ra ct f ores t . : Your goa l 
is t o  save as ma ny of t he 8 1  sectors as pos s ible . You ca n fight 
the tire in two ways . You can drop chemica ls to help ext ingu is h  
the f ires . As in real life t he c hemi c a l  is no t always e ffect ive 
but if they are t hey reduce the burning time by one t hird . Un� 
checked fires burn out after nine turns . 

In the s e c ond method by typing B when prompte d  { B  ) ACKFIRE'? •· 
- you c�n s tart a backf ire if the s e ct or is wooded . The backf ire 

will not spread and will burn out in the next turn , f orming a 
b�rrie r ag� ins t  the spre ad ing f ire . 

When a ll t he f ires are out , your rat ing wi ll be t he numbe r 

I _; · • '· -' 

,· . . · . . 

ot sectors rema ining . Saving even half the trees can be d ifficult . 
. _:. 

• .  : I .' ·� 
' · . . -� 

/ .. 
· .. ·: 

. , . 
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FOREST F I RE, cont . 

1 -PR I NT CHR$ ( 8 )  
2 CL S : PR I N T "  FOREST F I RE ----------- " : PR I N T : PR I N T " FR O H  ' ST I MU L A  
T I NG "  · · ·· · · · - · · · , ; : . .  ' · - • - . : ·  . . . . . . . . · .. _ . · , .. .. , . .. 
3 PR I NT " S I MULAT I ONs � �, . 2NDED- � ;  ev:. C l  w ; ! ENGEL I I : PR I NT :  P R INT 'j : - ; A DAPTED. f'OR . r 

-� . . - • .,. ' . . � . ; ' •i. .... ·. . . . �- •Ji � . . . ·. ·:l \, ' ·�: ·' . • 
., � ' ·--: ·�-� II  . , . , . . _, . 

4 PR I NT "  I N TE RACT·, BY : · GREGG lir 'P I TTENGER " : .P R I NT: P R I NT',; SEE 'AFOREMEN T I· . ;  . ' - � ,, 

OND " 
. . 

� - �  . .. · ·  .\ ·:� !J · . . . . .. . .. 
5 PR I NT "  BOOK FOR; .  GAME ;, · . I NSTRUCT I ONS . " : PRI Nr: PR I Nr: P R I NT: PR I NT: PR I NT : i  c·:. 
PR I NT : PR I NT : PR I NT : P R I NT : P R I NT : P R I NT i� 

6 CO=O : C 1 = 1 : C2= 2 :  C3=3 . ·7 � · . : :  ,:. f · '• · ' :·. . · . ' . 
7 W I NDOW 1 1 ; . . , . . . ,·; , _  · · ( ;' · ' .: � ; . . , .  
8 COLOR 7 � 0 � 2 � 1 
1 0  D I M  L < 9 � 9 )  
20 FOR R= 1 TO 9 : FOR C = 1 TO . 9 
30 L < R � C ) = 1 0  
40 · N E X T  C � R 
50 FOR I = l  T O  3 . 
60 R= I NT < 9 * Rr\m < t ) � i ) ' . . . , .. 
70 C= I NT < 9 * RND < 1 > + 1 )  · � ··. : 

' 
..... 

l ·� , 
� ; . . 

. ,. � . 

-� .: ; 
' _: i : 

I . :.: . 1  

( . ' . 

. . . 
. . 

·'
' . ; ·, 

... . .  · 

· , .. . . · .. .. 
. ·: . r ; :;·� 

·� . .:.. 
�� 

; .'• :. ' ·.: I .-< ' , ! I ', ' · :, .. ' ,1· \ ' . ' • ·.� _. ,  , • .  , •, '•, • � • 80 L < R � C > = 9 _  . . . . ..; . , . ,,, ;_: ; / · · "·· �: .:: : t : · . •;; t· -� .- .• · · . · r . · • . . .. , 
90 �E

E
M
X T

P
I

R
:'CI _N

L
T
s

_

·
G. R·.· !· D· ·. , _ ,: : ' � �  ' ' _;,,�',:-·) �.

·
:: :_t_,_ ' 

. 
.:-.�,;.· 

_· ;�:� V: r �:! ·) :, : }. .\! ,_�· . . . • : '.� '' J' �- -- � : . � : ·>: · :l ,;: ·. � ·.:;_
t:

,
' 

.
• . ! · . .- .� i :· ._r .-_. . . • . .  

95 · :  • . _., . .... :-- • .. ; ? : : : � 
1 0 0 OUTPUT " 1 23456789 " � 1 9 � 7 2 , C L ; ;  .. � ·  . . . · , L  . · ,:., - ,, ,  
1 1 0 FOR R = 1 TO 9 . ._ . . . . . .  . . .  , -. � -; { . .  
1 20 OUTPUT R �  6 ,  72�R * 6  �

·C i _ ;-·, � :-::·,:.! �·-\ . · �: (. ,, 
.
E : :.; / . •  : • · '·\ •

. 
' . : . ·' , � · ·• 

• . • . • 
•• "• ·-:- · ' • · .. . � • . : 

1 30 FOR C= 1 .�.T0 � 9 . . .. ; . , ;·· .. . · · \ '- ; . , ':jli :· 'rt ' >;,, ·.� :. :: • .._, ;� ;_ .>. :, - , !•. ' · ) �  f ,  · . :·, ·- · , · 1 ... , , .. ·: ; !,. !", 
1 35 Y 1 =72-R * 6 : X 1 :i: � �+C * �I :

·
· /

'
·: : ; '.: Ln. ;.c � ; ::.r 1, :- ::- ·.- •. < ;  · · . . : .. · . .  · · : � • · : · � i : :. 1 .  ·• .1 · '  , .  • : ;  • '·' 

1 40 I F  L < R � C > = 1 0  THEN OUTPU T " V. '' � X 1 , Y 1 � C 2 : 0UTPU T ' � -·, u ;, X h Y 1 � C2 :. GO T O ,  1- 70 , . . : ·· . . . 
1 50 OUTPUT CHR$ < i > , X 1 , Y 1 :i CO 

' . . . . . . . . . . . - . . . 

1 60 I F  L ( R � c )  >O AND L ( R '  c )  < 1 0 THEN O U TPUT II ··'· I I  � X 1 ' y 1 � C 3  
1 7 0 N E X T C  
1 80 N E X T R  
1 95 REM I NPUT ROUT I NE 
200 PR I N T : P R I N T " ROW? " ; : R $ = I N S T R $ < 1 > : PR I NTR$ 
21 0 R=VAL < R $  > : I FR< 1 O R R  >9THEN20 0  . , 
220 PR I N T " CO LUMN? " ; : C $ = I N S T R $ ( 1 ) : PR I N TC$ 

-.. 

. : .. : 

. .  · ' . • . 

230 C=VAL ( C $ ) : I F C <  1 0f<C>9THEN220 , . _ , · : 
240 PR I N T "  < B >  ACI<F I RE ? "  ;_: , B $ = I N S T R $  < 1 ) : I FB $ = 1' B " THEN36 0 
250 PR I NT :  P R I NT �' D R O P P I NG . C H E M I CAL " ;  · .. . . , , 
260 FOR I = - 1 TO 1 : FORJ=-. 1  TO 1 .. . · .  , 
270 A=R+ I :  8=C+J . . : . i·i · '{  t . . � �·· , .- . ,� . • ' -� . i ... • ··,. I �. , 

, · .  

' , • I> J 
. .  : ::_: 

-�- .r. . ... � . : . 

•. : , . .. . . 

. � :- ..::. , .,. �-
··. 

. . 280 I FA < 1 0R A >90RB< 1 0RB >9THEN340 
290 I FL < A �  8 > < 1 ORL <A � B > = ! OTHEN340 � - . · · · ·  ·. · · . · 

... .. .. .. . . � .-�. . " . . . "':" 

�00 I F RN D < 1 > > . 5 T H E N 3 4 0  · 

� 1 0  L < A �  B >  = L  < A �  8 >  -3 . . . , , . . . 
)40 NEXTJ : NE X T I  

' . •' � .. . i .. . . . ..  . 

)50 GOT0400 . : ·.· : . . .. · : . , ; . ·, . 

··�· ·-�� 

�60 F'R I NT : P R I NT "  BACI<F I R E  .S TARTED" ; · • 
�70 I F  L < R � C > = 1 0  T H E N  L < R � C > =2 
�95 REM SPREAD F I RE 
lOO FOR R = 1 T O  9 : F O R  C = 1  TO 9 
� 1 0  I F  L C R , C > < 1  O R  L < R � C ) >9 THEN 500 

. .  • ' ,  

. , . · ·· 

· . .'· .• , ;  . .  I � ' . • 

'( • 
·•. . ' . .  ' ·' 

,• 
: . .  ,. . ·.·.· .-. -· ; 

·� . . :- . ' . . ; , ,. . . ... 
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FOREST F I RE , cont . 

•• .! •' "! ,, • ' I  

,/' 
' .

·
, ·,' .' �; �· '

; -
- �� ··. � . • · J ,  

420 I F  L < R � C > < 3 THEN 500 
430 I = I NT < 3 * R ND C 1 > - 1 >  
440 J = I NT < 3 * RND < 1 > - 1 >  
450 A=R+ I � B=C+J 
460 I F  A< 1 O R  A >9 O R  B < 1 OR B >9 THEN 500 , ' . . 
470 I F  L < A � B > < > 1 0  THEN 500 
480 I F  R ND < 1 > < . 3  THEN 500 
4 9 0  L < A � B > = 1 1 
500 N E X TC : N E X TR 
505 REM BURN F I RE AND COUNT 
5 1 0  F=O 
520 FOR R = 1 TO 9 
530 FOR C = 1 TO 9 
540 T=L < R � C )  
550 I F  T = 1 1 THEN T=9 
560 I F  T >O AND T < 1 0  THEN T = T- 1 : F=F+ 1 
570 L < R � C > = T 
5 8 0  N E X T C : N E X TR 
590 I F  F < 1 THEN 620 
600 GOTO 1 1 0 
6 1 5  REM COUNT WOODS RAT I NG 

- 1 ' 

· . ·: � . 

. . '·f .  1 

· '·' ' . 

! "'· . • 

f . 

. · . ... ; -

... . •. ;. . • • ', t 

" . . 
" . .  ' " - i . . . . . . · .' 

( · .. 
. -·· ' 

� . . ' 
: • '  

- . . . - ..: · . 

' . 

. l : . . 

• t :. ;-: 

; I , '. • � � ' . : r, 1 • • • t 

. -:..�. 

,· . ! ; �  · ! ; ,; ;· { t · t r� �rJ . �  : '" ' . ·-:: ; � ;- �_ rr :.-1 . _; -� . .  � r : : _  
, - "J , · · · '· . ' 6�? C=O 

= • = ; . · :  . :-t (,t:J7!��i. :�' �.:-� ;.Ii_:���;����.�- 'k,;"l::.(:;·,{.i:�;:,- \<· · < . . :·· .  � ; .;,.; >' :; .·. · ·': · ·� :;; " ,  . .  :, · 6 .... , 0 . FO R  R 1 T O. 9 . FOR C 1 T 0 ,. 9, . . . .  , . .  ...;): . 1 ' ' · · · "''-'" · -'>w ' · ··'+··' ... . , ·� .. , � - � , , , . . r,f;_ .. -:: . . . - , . � . . . , .,- -� -; .. , �, , . _ . . . . . . ... 
640

. 
I F

' 
L < R  C ) - 1 0 !. 'fHEN . W-W+ 1 1 ' iJ<I:�(i� . . . lW'.:��f���,�,_:;,p�,:=;: . : :J� 6" · WS;.�· n · :.> <;-; ' :! /2' .-( ; : · : ;i.:l v n . ,;,: �--: . .  · . : :  · : . 

65
0 

N E X TC : NE X
�

R 
-� · .... ... - · · - ., · - - :: �  .;.:-�:f'_: ?,:, - -·•·}{r; ·�: ·�'�..- · ·;. · :.; {•�iJ�;, . ; 1j�:O<�--rr'.:,.0S' '� ;:-;�i·, �jf ,-��: ,.., ., . -� 

660 .R=W 
680 PR I N T " YOUR RAT I NG :  " ; R ; 
6 8 5  FOR Z = l  TO 1 000 : N E X T Z  

. ! · '  

690 PR I NT " PL AY AGA I N ? " ; : Y$= I N STR$ C l > : PR I N T Y $  
700 I F  Y $= " Y "  THEN 2 0  
7 1 0  CLS : W I N D OW77 
Ok 

' . 
. ' ' 

' ; 

' - •·. . . i .. 

P R O D U C T  REV I E W S  " . ,. .. , . � .1 -�-�- -� : . .  ) ·. ' 

SABRE PORT for the I NTE RACT compu te r  
Manufacture d  by : Sa bre , I n c . ' · � 

1 4 1 5  Cree k  H o l l ow D r . 
S e a b roo k ,  Tx . 77586 

. , \  . . 

• ;'> 

. (" ; :· ·.' . . 
+ - " '  . '.t · " 

Revi ew · by : N i c k  S p e a k s  

· . ·. : 

. ' . • r  . 
,_ . · . : ' :' 

•• • f • •  I ' .1 . 

." r ' '  

-· · . 6732 Stonecre s t  D r .  . . · · 
o . . . ' Ch a rl otte , N . C .  28212 ' · · · · 

A . C . 704-535-4468 � 

I fee l that i t  i s  i n  the bes t  i ntere s t  of the I nteract commun i ty to s u bmi t my experi ence 
on i n s ta l l i ng and u s i ng the S a bre Port . W i thout gett i ng i nto a l engthy and techn i ca l  
di s o rtati on on t h e  opera t i ng theory of t h e  Sabre port (wh i c h I a m  not q u a l i fi ed t o  do 
anyway ) I wi 1 1  a ttempt to re 1 ay my experi ence i n  i n s ta 1 1  i ng and u s i ng the port . · . · > 

· L'  
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PRODUCT REV I EWS , cont . 

.. � .. 

. · 
Con s i deri ng that the I nteract was never rea l l y  des i gned for or i ntended for expans i on 
by i ts '  ori g i na l  man u facturer several enterpri zi ng i nd i v i dua l s have a ttempted and 
succe s s fu l l y  compl eted expans i on proj ects for the sam� . · Th i s  revi ew i s  a bout the Sabr� 
Port , des i gned and bui l t  by Kev i n  Ten brook and h i s as soci at�s . I purc h a s ed one a 
coupl e of wee ks ago and have been us i ng i t  successfu l l y  ever s i nce . I am go i ng to be 
bri ef and to the po i nt i n  th i s  product revi ew by fi rst l i s ti ng the advantages of the 
port and then l i st i ng the d i sadvantages as " I "  see them .  Be i ng fa i rl y  new to computers 
"my" d i sadvantages may not be d i sadvantages at al l ( keep thi $ i n  mi nd ) . The advan tages 
of the Sabre Port are as fol l ows : 

ADVANTAG ES 
! . The cost i s  $26 . 00 compl ete . . 
2 . I nc l udes a l l documentati on re l ati ng to the i nstal l at i on and operati o n  of the port . 
3 . The i nstal l at i on i ns tructi ons  are very s i mpl e to read and easy to fol l ow { by the way , 

the i nstal l ati on i ns t ru c t i ons conta i n  a compl ete pi ctori al  l ayout of the I nteract PC 
board ma i n  el ectron i c s wi th a l l the I C s  and most of the p a s s i ve components l a bel ed 
wh i ch I cons i der to be worth $10 by i tsel f) . 

· 

4 � I ncl uded i n  the purchase i s  an assembl y  l anguage rou t i ne to u s e  w_i t h  mac h i ne l anguage 
prog rams ( th i s i s  an a rea that I am unfami l i ar wi th at th i s  t i me and wou l d  mean more 
to experi enced programmers ) .  ' 

5 . The Level I I  bas i c  overl ay pri nter program tape i s  i nc l uded wi th the purchas e .  
6 . The operati ng i n s tructi ons are very detai l ed and extremel y fl exi bl e .  

! ) Baud rates from 1 10 to 9600 . . 
2 ) L i ne wi dths from 1 to 2 5 5  characters 
3 ) Automati c l i ne feed opti on 
4 )Manua l or softwa re control of the port 
5 ) Very fl ex i bl e  word l ength ( s tart , stop bi ts , etc . ) 
6 ) Auto Pagi ng feature 
? ) Sta b l e operat i on wi th CTS ( c l ear to send ) l oop . 

. ' . 

D I SADVANTAG E S ( po s s i bl e? )  ... ·. .. . . 
!)There i s  a sma l l amount of sol deri ng ( 6  connecti ons ) requ i red to the ma i n  I nteract PC 

boa rd ( th i s wa s not a probl em for me , but i t  cou l d  be for someone who has never sol dered ) . 
I f  you do not know how to s o l der , i t  wou l d  be wi se to have a fri end that knows ho·r�, .to do 
thi s part ( the i ns tructi on s  a l so recommend th i s ) . 

2 ) The Sabre port does not g i ve you the ab i l i ty to put . i nformati on to the TV screen and the 
pri nter at the same t ime . You have to output to the TV or the pri n ter , but not both 
s i mul taneou s l y .  I ' ve got a suspi c i on thi s cou l d be corrected wi th software that woul d 
put to the screen and the pri nter a l terna te l y  and wou l d  a ppear to be putti ng to both 
s i mu 1 taneous ly . •  

· SUMMARY · · . 
I n  summary , ·the SABRE Port · i s  a very fl exi bl e and usefu l add i t i on to the I nteract . .  
computer . The fact t h a t  i t  i s  i nexpens i ve a n d  re l i a bl e l eads m e  t o  recommend i t  for 
pri nter support to the I n terac t .  
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ANOTHER SABRE PORT REV I EW 

REV I EWED BY c: . :  . .  

' ,• . ,  

Jerry Goerz KY Ut i l i ti es One Qual i ty St . Lex i ngton , KY , ·· 40507 

At a price of only $ 24 . 9 9 p lus $ 2 . 00 postage for a s erial 
printer port , B�S IC over lay tape , overlay l i s t ing and ins truct ions , 
I could hardly _b e l ieve the ad which app eared on p age 1 9  on Inter­
action Vo lume II #5 . So I wrote to SABRE wi th my ques tions , and 
they promptly responded with a data sheet and a handwritten reply . 
Yes , the speed is s e lectab l e  by us ing POKES , from 1 1 0  to  9 6 0 0  b aud . 
Yes , c lear - to - send "handshaking" is provided . No , you c annot us e 
the port for dup lex connnunication , as i t  is output -only . Yes ·­
SABRE would provide an overlay co!Ilpatib le with bo.th LEVEL II and 
MICRO- SOFT 8K FAST GRAPHICS BASIC . Ye s , other s erial por t s  and 
addi tional ROM or RAM may be added without conflict with the 

· 

SABRE port . I had only one reservation when placing· my order : 
SABRE warns up - front that the port _is potted in epoxy , so  I knew 
it could never b e  s erviced and no s chematic would b e  provided . 

. . . . . 
The port arrive promp t ly , accompanied by eas ily-unders tood �- > 

ins tallation ins truct ions and large · drawing s  o f  the main CPU ·-- :. · . _  
board to which six wires mus t  be so ldered on the top s ide . -., A .. . , ·  
very fine - t ipped low-voltage s oldering iron mus t  b e  us e d  - I us ed 
a Wahl Isotip with ultra- fine tip . A dril l ' with 1 / 4  and 5 / 3 2  inch 
bits i s  also required , for mounting a miniature and subminiature 
j ack to the right s i de o f  the Interact .  The port ' s  epoxy module 
tuck s into a corner of the main e lectronic s '  a s s emb ly .  Total 
ins ta l lat ion time is l e s s  than two hours . I found only one flaw 
in the ins ta l l at ion ins truc tions : · SABRE recommends removing a _ ,  _ 
port ion of  the met a l  top panel ( cover) of the main e lectronics - · 
assemb ly , to  make future acce s s  eas ier , but I b e l ieve the FCC 
would pre fer that we s imp ly cut the cover in half with a tin- , 
sr ip s so  that , when re - ins tal led , no RF signa l s  wil l  e s cap e . ' 

Once the par � is  ins talled , a 3 -wire cab le mus t  be  fabricated 
to mate the comput�r to the printer . The S ignal Ground wire 
conne cts the ring of the miniature plug to p in 7 of the DB2 5  male 
p lug which mate s  wi th my COMET Mode l . 8 300R printer . The Received 
Data wire conne cts tl).e tip of the miniature p lug to pin 3 of the 
DB 25 . The " c lear - to - send" wire connects the tip of the subminiature 
p lug to p in 20 of the DB 25 , which is de fined by C .  Itch Electronic s  
as Data Terminal Ready (DTR) . Pinout s and signal names may vary 
wi th other printers . 

· · 

After fumb ling wi th POKES and printer DIP - swit ches for 
several hour s , I realized that a c l ever printer and a clever 
port were being mashed together by a dumb operator . For example , 
a DIP swit ch on the printer selects either one or two s top b�ts 
per "word" . The SABRE port de faults to two s t op b i t s , but thi s 
may be  changed from 1 to 2 5 5  wi th a POKE . I accep ted the de fault 
value and s e t  my printer accordingly . Likewi s e , the line width , 
b aud rate , line fee d , bits -pet -charac ter , and p age length mus t  al l 

. � . 
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PRODUCT REV I EWS , cont . 

.... 

be set  to agree at both the port and printer . I had . a lot of  
troub le finding the source of unde s ired form- feeds , and final ly . 
di scovered that : the port has a de faul t value o f  5 8  line s p er 
form- fee d , whi ch can be  changed or de feated with POKES , and the 
port ' s  line counter mus t  be re set to zero wi th CONTROL- R  whenever 
aligning a new p age in the printer . 

The SABRE port i s  extreme ly ver satile . . To divert output' 
from the s creen to the printer , simp ly typ e  in a . Contro l -G . To 
return output to the s creen , type another Contro l -G .  To switch 
output b e tween screen and printer in a program , POKES are used . 
Whenever an "OK" appe ars at the end of a l i s t  or run , output . 
re turns . automatically to the s creen . I don ' t think it i s  p o s s i ­
b le t o  use one PRINT ins truc tion t o  output t o  both the s creen 
and the printer simultaneous ly , but an ident ical PRINT ins truction 
can b e  repeated fo llowing � POKE _ to create such an e ffec t . 

· SABRE see ts to be  here to stav . They s ent me a personalized 
letter generated on the SABRE won , ' coces sor , whi ch they hope to 
advert i s e  soon in Interact ion for U t tder $ 1 0 . 00 .  I was impres s e d ! 

' I • J •• ' 

F I VE D I C E G A M E S  

b y  Vi
.
ncent Chabot · 27 1 6  S .  Cuyl er Berwyn , I L  60402 

. t :: . · .. , '{ c:·.-: .. · ':". = . . • • · • . 
·This program c ons i s t s  of 5 d i c e  games . They are all 

s tr i c t ly �ame s of c ha nc e  for 1 t o  5 players ( 1  p lays aga inst 
the c ompute r ) .  - On the t one and ind ic� t or hit any key t o  throw 
the d ic e . The names a nd ru les a re 

1 "50" · S c ore 5 p oints f or each pa ir ex c ept 2 . s ixes s c ore 
: 25 � nd 2 t hrees wipe out t he t ota l .  The f i rs t 

p la ye r  t o  s c ore 50 wins . 
2 " Chi c ago" Try for a tota l of 2 in the f irs t round , 

3 in the s e c ond , up t o  1 2  in t he e levent h  
round . If the point s a r e  ma d e  i t  is ad d ed 
t o  �our s c ore . The High Score wins . 

3 · "'Drop De ad " The s c ore is a t otal of the po ints on the 
d i c e , exc ept i f  a 2 or 5 is on any d i ce 
then t he s c ore is z e r o  and t hos e d i c e  are 
e l iminated in furt her throws . You keep 
t hrowing unt i l  you ' re out of d ic e . The 
High S c ore wins . 

4 " Round the Clock" Try t o  make the s equenc e 1 to 1 2 .  
The f irs t t o  re a ch 1 2  w ins . 

" Hearts " S c ore 5 points for each d ie in s equence from 
· 1 to 6 i . e .  3 1 45 65 • 5 points lli165 • 1 5  pts 

e x c ept all from 1 tQ 6 s c ores 35 po ints a 
a l s o  3 one s wipes out your t o ta l .  The High 
S c ore wins . 

· . ; 
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F I VE D I CE GAMES , con t .  

5 C L S : C O L O R2 � 7 � 0 � 3 : P R I N T C H R $ C B > : CLEAR C 75 )  
1 0  REM D I CE V . CHOBOT 4 / 8 1  
20 
3() 
35 
40 
4 5  
50 
60 
90 
1 00 
1 1 0 
200 
2 1 0  
22() 
1""'\ � t:"  ..:;. ..:. ...J 
23t) 
240 
245 
247 
250 
253 
255 
256 
260 
270 
300 
305 
3 1 0  
32(l 
340 
360 
380 
400 
405 
4 1 0  
420 
430 
440 
460 
470 
4 7 5  
4 8 0  
4 8 5  
4 8 7  
490 
500 
505 
5 1 0  
52(> 
540 
560 
565 
570 

GOSUB5000 : F O R X = 1 T0 1 000 : N E X T  
H= 1 : I = 1 : X 1 = 5 : Y 1 = 1 6 : D < I > = 1 : P R I N T : PR I NTTAB < 2 > " F I FT Y " TAB < 1 0 ) " CH I C A G O  
GOSUB202 5 : X 1 =5 5 : D < I > =2 : G O S U B2025 
P R I NT : PR I NTTAB < 2 > " DR O P  D E A D " : X 1 =5 : D < I > =3 : GOSUB2025 
PR I NT : F'R I NTTAB < 2 > " R O UN D  THE CLOCI< " : D < I > = 4 : GOSUB2025 
PR I N T : F' R I N TTAB < 2 > " H E A R TS " : D < I > =5 : GOSUB2025 
F'R I N T : F' R I NT " GAME " CH R $ ( 35 > ; : I NF' UTG : I F G >50RG< 1 THE N60 . 
I FF'2= 1 THE N 1 1 0  

C L S : ONGGOT0300 , 400 � 500 � 600 � 700 
CLS : ONGGOT0 3 1 0 � 4 1 0 � 5 1 0 � 6 1 0 , 7 1 0  
F O R X = l  T O N : N$ ( ,J > = "  " : NE X T  
F'R I N T : F' R I NT " HO W  MANY P L AYERS? 
I NF' UT " M A X I MUM OF 5 " ; N : I F N > 5TI-I E N220 
P R I N T : F'R I N T " T Y F' E  Y O U R  N A ME 
F O R J = l T O N  
I NPUTN$ ( J ) 
N E X T : C L S  

� ' .  

, ·  

I F N= 1 THENN= 2 :  N $  < 2 >  = " COMPUTE R "  r '  

r . 

� ·  
F O RJ = 1 TO N : S ( J ) =O : N E X T : M =O : W=O : W l_�o . . . .. . _ : � ·· .. ·.:",�< ,: _ .. ,�;�- =':.:_�,· . . . . _ , ,  � ·. - �-' .. � , . , ./:;- };,·< 
F O R J = l T O N  ->� - - --�- . '-· ;_ . . .. ; ·� �i-�- < \� _2'� ;;�� ----����:�·-:_: -:to(� �\.� - -�:-::.t�;r: t r � ·- _ i)�· t��� -��- -t : : · :' . , '  ·: · ��!· : : _ � � - �- - � _r� , ·  � : � . 

L=LEN ( N $  ( J ). )  * b+20 (J,� ; .1'(H· 0�" ... n·<>.:... �'l,J1 . .de:l1�}t�.3� 1.:�R�1!-�>1d{:J) �' :#:{-: .... :J.:·�v,;; . .,.;r�::....�"-.. C; · . �J,�· < . ' .. .,., . . .,_ 
·--- i c:�· : _;i � �  ·� .����r :� . ·-� r· . . ,: l · V=42-6 * J  

O U TF'U T N S ( J ) � 20 � V � 3 
F O R X =L T 0 8 4 S T E F' 6 : O U T P U T " __ " �  X �  V �  1 :  NE X T X  � J :  RETUf:�� 
P R I NT : F' R I N T " F I FT Y " : G O S U B200 
GOT0320 
GOSUB250 
H=2 : X 1 = 50 : Y 1 =5 7  
O U T F'UT " F I FTY " � 4 5 � 72 � 3 : 0UTPUT " SC O RE " � 72 � 4 5 , 3 
GOSUB800 
GOT0360 
PR I N T :  P R  I 1 "  r "  C H I C AG O "  : G O S U B200 
GOT0420 
GDSUB250 
H=2 : X 1 = 4 6 : Y 1 = 5 3 : P = 2 : C O L OR 1 , 7 , 0 � 3  
OUTF' U T " C H I C A G0 " � 35 , 72 � 3 : 0 UTF'UT " F' O I NT " , 7 2 , 64 , 2 
OU TF'UT " S C O RE " � 7 2 � 45 , 3 
F O R F'=2T 0 1 2  
OUTF'UTP - 1 , 7 5 � 5 7 � 0 : b U T P U TP � 75 , 57 � 1 
GOSUBBOO 
NE X T  
I F M=OTHEN 3590 
I F W 1 >0THEN::;600 
J =W : GOT03500 
F'R I N T : F' R I NT " D R O P  D E AD " : GOSUB200 
GOT0520 
GOSUB250 
H=5 : X 1 = 1 5 : Y 1 = 5 5 : C O L O R 4 � 7 � 0 � 3  
O LJTPUT " SCORE " , 72 � 4 5 � 3 : 0 U T F' U T " T OTAL " � 7 2 � 6 4 , 2 : G O S U B 59 0  
GOSUB800 
I F M=OTHEN3590 
I FW 1 >0THEN3600 

: · . . . : 

. .· � - . · - I . 
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580 J =W : GOT03500 
590 OUTPU T " DROP DEA D " , 35 , 7 2 , 3 : RETURN 
600 PR I NT : PR I N T 11 ROUND THE CLOCK " : G OSUB200 
605 GOT0620 
6 1 0  GOSUB250 
620 H=2 : X 1 =49 : Y 1 =57 : R= l : C O L O R5 , 0 , 7 , 2  
h30 FORJ = l TON : S C J > = l : NE X T  

A p r- i 1 

646 OUTPU T " ROUND THE CLOCK " , 1 5 , 72 , 3 : 0UTPUT " PO I NT " , 72 , 45 , 3 
650 OUTPUT " RO U ND " , 20 , 45 , 3 
b60 GOSUBBOO 
670 R=R+ 1 : 0 U TPUTR- 1 , 46 , 4 5 , 0 : 0UTPUTR , 46 , 45 , 2 
680 GOT0660 
700 F'R I N T : P R I NT " HEARTS " : G OSUB200 
705 GOT0720 
7 1 0  GOSUB250 
720 H=6 : X 1 =25 : Y 1 =57 : Q= 1 : COLO R 6 , 7 , 0 , 3 
740 OUTPUT " HEARTS " , 42 , 72 , 3 : 0UTPUT " SCORE " , 72 , 45 , 3 
750 GOSUBBOO 
760 GOT0750 
800 FORJ = 1 T O N  
8 0 5  V=42- 6 * J  
S 1 0  OUTF'UTCHR$ C 9 1 > , 1 4 , V , 1 
:820 I F N=2ANDJ=2ANDN$ < 2 >  = " C OMPUTER " THENGOSUB950 : G O T0860 
840 SOUND4 , 1 6 : SO U N D4 , 1 7  
850 A$= I NSTR$ C 1 >  
960 GOSUB2000 
865 I F G=3AN D Z = 1 TH E N 1 200 
870 ONGGOSUB 1 000 , 1 1 00 , 1 2 00 , 1 30 0 , 1 40 0  . 
880 FOR X =85T 0 1 00STE P 5 : 0 U T P UTCHR$ C l > ) X , V , O : N E X T  
B90 OUTPUTS C J > , SO , V , 1 .  
895 OUTPUTCHR$ ( 9 1 > , 1 4 , V ;o 
·900 N E X TJ 
920 RETURN 

. r , · 

. M C!!!ly , 

950 F O R X = 1 T0 1 000 : N E X T : F OR X = 1 T050 : SOUND5 , X : NE X T : S O U N D 7 , 4096 : R ET U R N  
9 9 5  F OR X = 1 T0 1 00 : S O U N D5 , X : NE X T : SOUND7 , 4 096 : GOT0860 
1 000 I F D C 1 > < >D < 2 > THENRETURN 
1 0 1 0  I FD C 1 > + D C 2 > =6TH�NS C J > =O : G O SU B4000 : RETURN 
1 020 I F D < 1 > +D C 2 > = 1 2 T H E N S < J > =S ( J ) +20 
1 030 S < J > =S < J > +5 
1 0 40 I F S ( J > < 50THENRET0R N  
1 050 GO T03500 
1 1 00 I F D < 1 > +D C 2 > �PTHENS < J > =S ( J ) +P 
1 1 1 0 I F S C J > =MANDJ < >WTHENW 1 = J 
1 1 20 I F S C J > >MTHENM=S ( J ) : W =J : W 1 =0 
1 1 30 RETURN 
.1 200 Q= l : Z =O 
1 205 E= l O * < H+ l ) 
1 2 1 0  FOR I = 1 TOH 
1 22 0  I F D < I > =20RD < I > = 5 TH E N H=H- 1 : Q=O 
1 230 S=S+D < I >  
1 240 NE X T  
1 24 5  S = S * Q  
1 250 OUTPUT S , E , 5 5 , 1 
1 260 S < J > = S < J > +S : S=O 
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1 2 62 I F S < J > =MANDJ < >WTHENW 1 =J 
1 2 6 3  I FS < J > >MTHENM=S < J > : W=J : W 1 =0 

. . . 
1 2 65 F O R X =78T096STEP5 : 0UTPUTCHR$ ( 1 ) � X � 58 � 0 : NE X T : OUTPUTS C J > , 7S , 5 8 , 2 
1 27 0  I FH=OTHENH=5 : 0UTPUTS � E , 55 � 0 : GOT0 1 29 0  

. . 1 280 Z = 1 : GOT0820 
1 29 0  F OR X = 1 T0 5 : 0UTPUT 11 DR O P  DEAD 11 � 35 , 72 � 0 : GOSUB590 � SOUND0 � 9 1 00 : NEXT 
1 29 5  SOUND4 � 1 7 : RETURN 
1 300 I FS < J > >6THEN 1 37 0  
1 3 1 0  I �D < 1 > = S < J > OR D < 2 > =S < J > THEN 1 350 
1 330 I F D < 1 > + D < 2 > =S < J > THEN 1 38 0  
1 34 0  R E T U R N  
1 35� I F D < 1 > + D < 2 > < >2 * S < J > + 1 THEN 1 380 
1 36 0  S < J > = S < J > +2 : RETURN 
1 370 I F D < 1 > +D < 2 > < >S < J > THENRET0RN 
1 3 80 S < J > = S ( J ) + 1 
1 3 9 0  I F S < J > < = 1 2THEN RETURN 
1 3 9 5  
1 40 0  
1 4 1 0  
1 42 0  

GOT03500 
FORK= 1 T 06 : C < K > =O : NE X T  
F OR I = !  TOH : I<= D  < I > : C 00 = C  < 1 0  + 1 : NE X T  
I F C < 1 > > =3THENS= O : Q=O : GOSUB4000 : GOTQ 1 460 

. - · •, 

1 43 0  F O R K = l T06 . .  - , ,  · · : · ·'
- � ' 

. 
.,., . 

I FC < K >  =OTHENS= C K- 1 ) * 5 :  G OT0 1 460 �-;l:'.t�f;f�-ii'•J�. -- - .. �J· ·�-.:;i��i:;.>-J}; :  �;::;;:rk:c / :._, , "  · .·- · · 
. ·,..· . . . - . .  

,, . · -. 1 4 4 0  
1 45 0  
1 4 6 0  
1 4 7 0  
1 4 80 
1 49 0  
2000 
2005 
X 
20 1 0  
2020 
2 t)25 
2030 
2 1 00 
2 1 1 0  
2 1 20 
2 1 30 
2 1 40 
2 1 45 
2 1 50 
2 1 55 
2 1 60 
2 1 65 
2 1 70 
2 1 80 
2 1 9(1 
3500 
35() 5  
35 1 0  
352() 
353(> 
3550 
3555 

.J • • .. '·· .. . ... ': �-- 0 �- � · O 0 • -. o!'. 0 0 -,:, ""':. _- ( . 1 ··· .: ..:  � · '-� 'f;- O > """ 1- -� 4 � - · - · ·· · - ' .... 0 O �At :;... 0 ·,.;)'- 0 
NE X T • 8 =�5 --- -- -.. �-� .... :<>;u,:l. :· - . .-.· o.� ... � -:> >J.��tl� ··r����'H'S�,..� ,..r.f; :\'4''f ··. ·u · . , . · · • - . . . <(:..... · - . ...... tJ:-... � ,t( ...:./._.�.�:.I�.�� . . � .. ;e�:;;� �::. � �-,..��- -�-t; 1 : � 
OUTPUTS � 8 0  � 5 8 � 1 . ! • ' . ' . .  • .  · ·· . .  · ' 
S < J > = < S < J > + S > * D : Q= l  
I FS C J > >= 1 00THEN3500 
RETURN 
F OR I = l TO H : D < I > =O : N E X T  
FDR X = X 1 T O X 2+20STEP5 : FDRY=Y 1 T OY 1 +2STEP2 � DUTPUTCHR$ C 1 > , X , Y , O : NE X TY � 

F O R I = 1 TO H  
D < I > = I N T < 6 * R N D ( 1 ) + 1 >  
Y2=Y 1 - 3 : Y3= Y 1 - l : Y 4 = Y 1 + 1  
X 2= X 1 + < I - 1 > * 1 0 : X 3 = X 2 + 1 : X 4= X 2+5 
F OR X = X 2TO X 2+2STEP2 
F O R Y = Y 1 TO Y 1 +2STEP2 
OUTPUTCHR$ C 1 ) � X , Y � 1 
NE X TY � X' 
O N D < I > GDTD2 1 7 0 � 2 1 60 � 2 1 60 � 2 1 50 � 2 1 50 � 2 1 4 5 
P L O T X 3 � Y 3 � 2 : P � O T X 4 � Y3 � 2 
F O R Y = Y 2 TO Y 4 S T E P 4 : P L O T X 3 � Y � 2 : PL O T X 4 � Y , 2 : NE X T  
O N D C I > -3G O T 0 2 1 80 � 2 1 70 � 2 1 80 
P L O T X 3 , Y 4 � 2 : PL O T X 4 � Y2 , 2 
I F D < I > =2GOT02 1 80 
PLDT X 3 +� , Y 3 � 2 
I F I =HTHENRETURN 
NE X T  
F O R X = 1 T0 1 000 : N E X T : C L S  
TONE50 � 50 0 : T O N E 1 00 � 250 
P R I NT " CONGRATULAT I ONS ! ! 1 1 
P R I N T : P R I NT : PR I NTTAB < < 1 7 -LEN C N$ ( J ) ) ) / 2 ) N $ ( J )  
P R I N T : P R I NT : P R I N TTAB < 5 > " Y O U  W ! N " : F D R X = 1 T0 1 00 0 : N E X T  
P R  r NT : I NPUT I I  GAME : KEY o=pu r T � .1 =SAME � 2=DTHER II ; P 1 
I FP 1 =0THENEND 

. . .:  ··. 

· . . 



I NT E R A C T I O N N E W S L E T T E R  

p .a.g E!!!' 1 8  .. · . 

F I VE D I CE GAMES , con t .  

.· 
Ap r- :i. 1 

3560 PR I NT : I NP U T " PLAYER S : 1 =SAME O=D I FFERENT " ; P 2 
3570 I FP 1 = 1 ANDP2= 1 TH E N 1 1 0 
3580 I FP 1 = 1 THEN 1 00 
3585 GOT030 

M a. y , 

3590 CLS : P R I NT " SHUCKS N OBODY GOTA P O I NT " : F OR X = 1 T0500 : NE X T : CLS : G O T 0 3 6 4 0  
3600 CL S :  P R I NT "  I T �  S A T I E ! ! 
36 1 0  PR I NT " TO PLAYOFF , H I T  ANY KEY " : A $ = I NSTR$ ( 1 ) : CL S  
3620 I FW 1 = 1 THENN$ ( 2 ) =N $ < W > : N=2 : GOT03640 
3630 N$ < 1 > =N $ ( W > : N$ < 2 > =N $ ( W 1 > : N=2 
3640 ONG- 1 GOT04 1 0 , 5 1 0  
4000 TONE300 , 1 3 3 : TONE500 , 50 � RETURN 
5000 A$= " D I " : H= 1  
50 1 0  OUTPUTA$ , 0 , 5 , 1 
5020 FORL=OT0 1 0 : FORK= 1 T0 5 : I FP O I NT < L , K > = 1 THENGOSUB5050 
5030 N E X TI< , L : I FA$= " C E " THENRETURN 
5040 FORX = 1 T0 1 000 : N E X T : CLS : A $ = " CE " : GOT050 1 0  
5050 X 1 =8 * L+20 : Y 1 = 8 * 1<+20 : GOSUB20 1 0 : RETURN 
O k  

::r N T E R L  .\CT ::r ON O N  - . · A P E  

As in the pa s t , George Leggett will cont inue t o  su��ly 

copies of the BAS IC progra ms on cassettes .  The price is $6 per · 
issue . Ge orge can als o supply you with previous years programs 

at t he s a me per issue price . All c opies are guaranteed l oadable 

and are supplied in Level I I  BAS I C .  Contact Ge orge a-t his NEW 
address s George Leggett 20562 Woodward Mt . Clemens , MI 4804J 

. , .  i .···, l • � .J • 

BY Bob Draganski 

W O R D  GUE S S  

14J01 Harris on Livonia , MI 481 54 

This gue s s ing game f or two players gradua lly unc overs parts 
of a word or phra s e . The f irst player t o  press his fire butt on 
gets the Ch8 nce t o  type in his guess . If he is c orrect , he is 
a wa rde d  p oints ; more points for a quicker gues s • •  A point is d e­
ducted f or . incorre c t  guess e s . The fir� t o  get twenty points wins . 
The data s tatements ( lines 1 -8 and J00-49 9 ) can be c hanged . Be 
sure to  check that t he number of data ite ms is  larger t han t he 
maximum va lue of H in line 1 3  and that if you c ha nge t he las t 
data item , change l ine 2 6 .  

1 DATAGO FLY A K I TE , SUPER M AN , F I R ST BASE , LUCKY ST I FF , N I CE T O  S E E  Y O U  
2 DATATHE B I G  TOP , V I CTORY C R Y , I LOVE CANDY , GO I NG T O  T H E  D O G S , NOTH I NG 
3 DATAFULL SPEED AHEAD , SLOW DOWN , STAR TREK , YOUNGSTER , GO O D  DAY TO YOU 
4 DATAROCI< A BYE BABY , HOME O N  THE RANGE 
5 DATACH I LDREN , P OL I CEMAN , MA I L MAN , TOMORROW , PR, I NC I P L E , TOUGH LUCK , R I GHT 0 
N 
6 DATAGOOD N I GHT , QUEEN F O R  A DAY , WEEKEND TR I P � nDVANTAGE 

1 98 2  
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WORD GUES S , con t .  
. ; . ·r� '· .� .. ' . .  ,, 

7 DATATONS I LS , NOT TOO FAST � SPEED K I LL S , D AT I NG GAME � YOU B I G  DUMMY , M I GH �  
y 
8 D A TAMARRY ME PLEASE , THE A L I EN , GOT TO GO NOW , ENERGY 
9 A < i > = 1 0 : A C 2 > =8 : A < 3 > = 1 2 : A ( 4 ) =9 
1 0  RESTORE : C L S : OUTPUT " PUSH F I RE BUTTON '' , 6 , 40 , 1 
1 1  I FF I RE < O > =OORF I RE C 1 ) =0THEN 1 3  
1 2  H=RND < l > : GO T0 1 1 
1 3  H = I NT C 6 3 * RN D < 1 > > : F OR I = 1 TO H : REAOA$ : NE X T  
1 4  CL S : C O L O R 4 , 3 , 0 , 4 
1 5  P O I<El 92 1 5 ,  2 5  
2 0  READA$ : PR I NTCHR$ ( 8 )  
2 1  L=LEN C A$ )  
22 FORP 1 = 1 T O L : I FM I D $ ( A $ , P 1 , 1 > = " " THEN24 . . 
23 OUTPUTCHR$ ( 1 ) , 6 * P 1 � 57 , 2 
24 N E X T  
2 5  OUTPUTR , 6 , 7 0 , 1 : 0 U TPUTQ , 8 0 , 70 , 1 
26 I FA $ = " BULL F RO G " THENRESTORE 
27 OUTPUTA $ , 6 , 1 2 , 3 ' -
28 I FR > 1 40 R Q > 1 4THEN200 , .  

30 1< =5 : FORU= 1 T 0 4 : K=K - 1  · · · · · . . 

1 .  

:' .  

•' . • .  

·': - ::;. �. 

' '· 

,, . .  

. · ., 

40 FOR X =6 T O L * 6+6 c .,_:· · -� -� -.� ·': -� ..• : · .. •• ::< . . .  -. .  - �r-•: : ;i; _ �;:Y! 
50 I F P O  I NT < X • A <  U >  > = 3 T HE NTONE30 , 1 00 ; GOT055 -�'1��;0.(-��iif:':Y+'fr��;f �- ; :, ,c �- �:.> -· · .::,(� i:; <'. :-· �!'!!! _, 
c; 1 P L O T X  4c-+A

. 
< U >  ,-, 1 '- ., . .;_ .•. ·:�; . " · · l  I· -r -� r- �;;.;h ·• -�· -f r ·-��" f.'-i•-4· :,.�, · i · · �-": !f' · ,- ,..;.�:,...�l".' ·, ;"'» f!-�-""r. ''r' - �  � "'+ ......, !' � !' - . . ' ... . u .., , • . -- � 1, ;...� ... -.�"''P '. ' "': : 1- ·� - ... � �"' "'' 

55 I FF I RE < O >  =OTHENOUTPUT " < -- " , 30 , 70 , 2 : Z = 1 : GOSUB 1 00 . . - : - . · .- · , . ·· 

I FF I RE < l > =OTHE NOUTPUT " -- > " , 50 , 70 , 2 : Z =2 : GOSUB 1 00 
N E X T : TONE 1 0 0 , 1 0 0 : N E X T  

5 6  
6 0  
70 OUTPUT " NO S C O R E " , 30 , 30 � 1 :  TONE90 , 1 00 :  OUTPUTA $ ,  6 ,  57 , 1 :  TONE 1 00 ,  750 : CLS - .., 
80 GOT020 . ' . . 

1 00 
1 0 1  
1 02 
1 03 
1 0 4 

O U TPUT " ····· " , 6 ,  5 2 , 2 : FORP 1 = 1  TOL : I F M I D $ C A $ ,  P 1 , 1 )  =- "  " TH EN 1 02 
OUTPUTCHR$ C 1 > , 6 * P 1 , 57 , 2 � 
NE X T  
F OR I = 1 T O L  
I FM I D $ C A $ , I , 1 > = " " THEN 1 40 

1 c)5 
1 1 0 
1 2 0 
1 2 1  

B $ = I NSTR$ ( 1 )  ' · : ·- ., 

I FB $ =M I D $ < A $ ,  I ,  1 > THENOUTF'UTB$ , I * 6 , 5 7 ,  1 :  T O N E4 0 � 1 00 :  GOT0 1 40 · _ ; . 

OUTPU T " WRONG " , 3 0 , 30 , 1 :  TONE 1 0(> , 750 : I F Z = 1  THENR=R- 1  
I F Z =2H-IENQ=Q- 1 + · . .  

1 2 2 OUTPUTB $ , 6 * I , 63 , 1 : TONE 1 00 , 750; 0UTPUTA $ , 6 , 57 , 1 : T O NE 1 00 , 750 : CLS 
1 39 GOT020 · · , . -, . !  ' ' 

1 4 0 OUTPUT " ··'· " , 6 *  I ,  5 2 , 0 : OUTPUT " ·'" " , 6 *  1 + 6 ,  5 2 , 2 :  N E X T  
1 4 1  I F Z = 1 THENR=R+K 
1 42 I F Z =2THENQ=Q+K 
1 45 OUTPUT " CO R R E C T " , 30 , 3 0 , 1 : TONE70 , 1 00 : T O NE 1 00 , 7 50 : C L, S : G O T 0 1 4 - . 
200 OUTPUT " A  W I NN ER " , 30 , 30 , 1 : Q=O : R=O 
2 1 0  I F F I RE C Q > = O O R F I RE C 1 > =0THENCLS : GOT0 1 0  
220 GOT02 1 0  
300 D A T A C O O L  CATS , FR O M  THE GRAVE , WA L K  O N  W A T E R , LE T  T H E  SUN SH I NE . 

305 D ATAYOU ' RE CUT E , L ET ' S  DANCE , PROBLEMS P R OBLEMS � YE STERDAY � NE I GHBORHO 
OD 
306 DATAA I RPLANE , S P AC E SH I P , QU I CKSAND 
3 1 0  DATAK I L L THE UMP I R E , J UST F R I ENDS , S L O W  MOT I ON , V AMP I RE B A T , FASTER FO 
O L  
3 2 0  DATAJ UST F O R  F U N , L O C O MOT l ON , I , GO T  THE MONEY , HOT L I P S , HEAVEN C A N  W A  
I T  

. . . ., . ..... 



X N T E R A C T � O N N E W S L E T T E R  

Ap r i 1 

WORD GUESS , cont . 

330 DATA ! HATE TO GO , MOVE I T , YOU SA I D  I T , QUEST I ON PLEASE? , LO W  BR I DGE 
340 DATASPEED TO BURN , L I TTLE BO PEEP , PRETTY BABY , H OLY SMOKES . 
350 DATAPRES I DENT , GO I NG F I SH I NG , WAS H I NGTON , QU I T  TALK I NG , BULL FROG 
360 DATABJ AND THE BEAR , DON R I CKLES , ROCK AND ROLL , BO DEREK 
370 DAT A I NTERACT COMPUTER , J ELLY BEAN , EASTER BUNNY , CAR POOL 
380 DATAASH WEDNESDAY , AUGUST , BO WL I NG , WALLPAPER . BEDROOM SET , LOCAL YOKEL 
499 DATABULL FROG 

D X S A P P O X N T X N G C A L L S  

During the t ime this wint er when I was unable to d o  any 
news letter work , I got a number of calls . While I encourage 
everyone to call me ( when you can catch me at home ) many of 
the s e  callers while tell ing me how much they liked the news­
letter have never b e en paid subs cribers . Publishing INTERACT I ON 
is not my little gold mine , t he aoney le ft over after the bills 
are paid is not really an incentive to keep d oing the news ­
letter . It is at t imes extremely frustrat ing to think a b out the 
people who ,  in a very real s ens e , are stealing from me . Rathe r  
than g iving c opies of INTERACT I ON to your fri ends , encourage 
them to subscrib e . The re al los e rs from my frustrati on will be 
everyone , both innoc ent and gu ilty . Now that . Interact production 
is truly dead , it can only be a dwind ling market and we should 
encourage everyone to be productive , not destruct ive to the 
Intera ct ' s  future . 

1 982 

r***************************************** 

B A S I C  W R I T T E N  
W O R D P R O C E S S O R  

f or your I NTERACT ! 

Page Ti t l i n g ,  Tab Set , I nd en t , Numb er i ng f or Out l i ne D at a ,  L i n e  
Spac i n g ,  L i n e  Feed Sup p r ess , L i ne Feed Unsup pr ess , 

Lef t Just i f i ed Cen tered R i g h t  J u st i f i ed 

L i n e  Break , I n i t i a l i z at i on of Port and Pr i n t er , UPPER / l ower c ase , 
�Q�§�lining , Wel l Def i n ed Subr out i n es , Good Doc ument at i on w i t h  
ex amp l es ,  Con t i n u i n g  Sup p or t , an d Emphasi z ed Pr i nt i n g .  

Th i s  wor d p r oc es5or was wr i tten f or t h e  M i c r o-V i deo RS-232 Por t 
usi n g  an EPSO N  M X -80 p r i n t er . I w i l l  b e  g l ad t o  an swer q uest i on s  
about t h e  p r og r a m .  

COST-$ 1 5 . 00 
Wr i t e t o :  J oseph K l ec z k a , 357 Joya Loop , Los A l amos , N . M .  87544 

or P h on e :  Area Cod e  ( 505 ) -672- 1 532 

MEMORY 

41 1 6  ( 1 6K x 1 dym� ni c RAM ) IC ' s 

from $1 4 per s e t ·  of 8· postpa id 
Joe Gilbert 3 2 0  Gold Mine· Dr San Franc i s c o ,  CA 94 1 3 1  
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * � � * * • . .J . 
I N T E R A C T  C O M M U N I C A T I O N S  S Y S T E M  _ _  

t 

The c o mma n d  men u h a s  t h e  f o l l o w i n g  c omman d s :  -: . l ·• � 

# 1 

# 2 

# 3 

# 4 

# 5 

# 6 

S t a r t  t e r m i n a l  emu l a t i on u s i n g  t h e  UBOM R S - 2 3 2  p o r t . 
< Ex i t  c om m a n d m od e ,  a n d  b e g i n  p o l l i n g p o r t  a n d  k e y b o ar d ) 

.. . .. ; : ·.:; � 

Re- i n i t i a l i z e t h e  t e r m i an l  p r of i l e  a n d  t h e  t r a n s l a t i o n  t ab l e .  

< R e s t or e s s et t i n g s �  a f t e r m od i f i c a t i on s �  t d  d ef a u l t v a l u e s ) 

. � . ·. 

S e l ec t t h e  e s c a p e  � b r e a k  c od e s � c h a n g e  t h e  t r a n s l a t i o n  t ab l e , 
a n d  s e l e c t  a u t o m a t i c  c a r r i a g e  r e t u r n  o r  l i n e  f e ed o n  i n p u t . 

( De f i n e s  t h e  I n t e r a c t ' s  k ey s ) ' ·· ·.: · 

Se l e c t  t h e  b i t s p e r  s e c o n d  C or b a u d  r a t e )  a n d  l i n e s  sc r o l l ed .  
< Se t s  t h e  d a t a  c o m m un i c a t i o n  c h an n e l  r at e )  

S e l ec t e v e n � o d d  o r  n o  p a r i t y & o n e  o r ' t wo s t o p  b i t s  
& s even o r  e i g h t  b i t c h ar a c t er mod e s . 
< S e t s  t h e  d a t a  f or m a t  o n  t h e  c ommuni c a� i on c h an n e l ) 

-� . ' . •" 

. -: ! {_ 
·,.; 

. . · , . • , ; :  

.. \ , : .  -� ' 

. . . .. 

G e n e r at e ,  o f f s e t. , a n d  t r an sm i t d a t a  Ll s i n g  t h e  RS-:-:232 p or t . � ; · ; .} . . " / · "J#' 
< O u t p ut t h e  c o n t en t .s o f . m e m o r y  i n ASC I I :, I n t e l  ; h e>: :. f or ma t ) ' '" ' · .. ·. · ;' · ; : �:" - ' '! '· ·· �� -�:� .{� .. � · O � ::· , �· � ·� · � · :;-- , • 1 :;' ,�41�· · · · ' i. · �...!." ""z.; ':1 M :i •J ""�' " ' ) ..... $ £ � � ,.,. .... , '( - -� 0 0 �0 ., · . �- . '. . • . . . : . . . -� : :  ,· · . .... _ . . •-.,, '"'!-,_ :;l�·.\ .J�:!I�·t::j�· �'ft.u : • ;...; 1�-...:� I , .; - f..;t� .•. :_ �'l<.;t•  ' Y' _ , . 

R ec e i ve � v a l i d a t e �  o f f se t ,
. 

a n d  l o a d  d a t a  u s i n g  t h e  RS- 232 . p or t . :; \l� i :; · · ;  • ;. :  
( I n p u t · ASC I I I n t e l  h eN f or· m a t  i n t o  m e m or y )  

. . 

# 8 E d i t  R A M  m e m o r y u s i n g � f u l l s c r een H e x a d ec i m a l  e d i t o r . 

# 9 

< D i sp l a y a n d / or m o d i f y  t h e  I n t e r a c t  memor y )  

J u m p  p r og r a m c o u n t e � t o  a n y  f o u r . b y t e  h ex a d e c i ma l  a d d r e s s . 
< S t a r t  t h e  CPU ex e c u t i n g m a c h i n e c o d e  at a s e l e c t ed a d d r e s s ) 

FULL DOCUMENTAT I O N I N CLUDED W I T H S H I PMENT -

N E W  A D D R E� S S  
S L A G H  S Y S T E M  S E R V I C E S  B O X  5 3  D E A R B O R N ,  M I  

NEW T E L E P H O N E  NUMBER : 3 1 3-58 1 -8593 

- . _,'· .:� 

C A S S E TTE $ 1 4 . 00 
+ s h i p p i n g $ 1  . (H) 

. . � . . .. . 

4 8 1 2 1  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * '�  
S A B R E  P O R T  

An RS2 32 leve l s e ria l printer port for t he Intera c t .  Pr i c e  
inc lud es 2 11 h3 rdware , opera t i� and ins tallat ion ins tru c t ions 
port driver pro�ram lis ting ,  and a BAS IC Overlay program which 
overl;::� ys b ot h  Level II and 8K Graphics BAS IC . All for just 
�24 . 99 plus $2 . 00 f or �hipping and hand ling from a 

SABRE 1 41 5  Creek Hollow Dr. Seabrook , TX 77586 { 71 3 ) 870-831 5  
.. 

�***************************************** . ·. 

· . . . 
. . " -"' . . 
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* * *  I N T E R A C T  O P E R A T I N G S Y S T E M  U P D A T E  * * *  

GOOD NEWS ! ! !  Recen t ch an g es i n  t h e  I NTERACT OPERAT I NG SYSTEM < I O S > Mon i tor ROM 
sof t ware h a s  m�de t h e  I DS memor y s i : e  i n depen d an t ! Th i s  mean s t h a t  no mat t er 
what your memor y con f i g ur a t i on i s , t h e  I OS c an h an d l e  yo8r n e ed s .  

For t hose of you who h ave not yet h e a r d  of t h e  I OS ,  a n d  even i f  you h ave , 
p l ease r ead on ! Th e I OS i s  an EPROM-b ased mon i tor f or I NTERACT comp u t er s w i t h  
t h e  fol l ow i n g  comman d s  and f ea t u r e s : 

1 )  "e10ry duaps i n  htxidtci til  or ASCII  fonits 
21 Fi l l  1110ry wi th any data byte 1 a 1  
3 1  "ove aeaory b l ocks u p  o r  da.n i n  l ociti on (t l  
41 Huaber base conversions - hex to deci aal and dtc i tal to hex 
51 Hexidecilil sua and di f ferences 
61 Subst itute aeaory wi th hex diti 1 a 1  
7) Oi ussetb l e  aeaory - requires hpe .l oaded dih hb le phctd anytehtrt i n  con 
81 Reidi ng and wri t i ng hpe f i l es 

· · 

91 Tipt aotor control (rewind, fast forteardl 
101 Screen wind011i ng and cleiri ng 
1 1 1  "'•ory testing over a user defi ned ringe 
121 8080 address reference l ocitor . • 
131  "e•ory range checksu• for progrit ver i f i cati on  
1 4 )  Di spl iy and/or chinge i user regi ster set 

. · , . 

15) Goto iny address and execute usi ng the ustr regi Gter set with iny nuaber of breakpoi nts p l aced i nto R� bised code 
161  60 cycl e  i nterrupt - uaer pin i c  breakpoint or panic  ex i t  routi ne 
171  lOS onl y  softwire nshrt (no reset button n.eeded to rnet the IDS softllirt) 
18) Ex i t  frot IDS control to ' DEPRESS L TO LOAD TAPE' tode 
19) 3 user coaaand

. 
jutps to preset RA" addresses and a juap 

.
to 4COO HEI, tht start address of il l INTERACT RA" software 

20) 7 separate user selectable color tib l ts in populir coabinations 
2 1 1  User control of chiricters bei ng· di.spl iyed on tht scrttn, that i s, any chanctar which il to be put onto tht scrten 

uy be lini puhted by the user before i t  h displ iyed (hindy for pri nting any screen text)  
221 Ini t i al power-up or  reset opt i ons 11hi ch il l ow any of the fol l o11ingt 

i l  exi ti ng IDS to ' DEPRESS L TO LOAD TAPE' tode tei thout chinging iny cri ti cil  RA" progril tttory 
bl cleiri ng il l aeaory stirting it the top of the screen to the end of addressible cart 
cl enteri ng full  lOS control 

ICoaaands tirked teith an aster i sk It )  hive an operati on  ver i f i cition feature) 

Al l of t h i s sof t wa r e  i s  � v a i l ab l e  to you f or t h e  p r i ce of $ 55 . 00 ,  w h i c h 
i nc l udes a comp l et e  u s er ' s manual , a l i st i n g of t h e  l OS a n d  t h e  or i g i n a l  ROM i n  
the I NTERACT , an d a l so . t h e  t ap e  n e c e s sa r y  for t h e  d i s a s semb l er comm an d . P l ease 
i nc l ud e $ 2 . 00 pos t a g e  and h an d l i n g c h ar g es . 

NO I N T E R A C T  S H O U L D  B E  W I T H O U T A N  

SEND TO : 

RAF SOFTWARE ENTERPR I SES 
C / 0  R I CHARD A .  FERR I S  

1 64 1 5  FOREST BEND AVENUE 
FR I ENDSWOOD , T E X AS 7 7 5 4 6  

. ; .. ... -

I D S 

.... : 

{***************************************** 
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MTP- I MORSE TERM I NAL PROGRAM (COPYRIGHT MARCH 1 982 BY J .  A.  M I LLER) 
TH IS MACH I NE LANGUAGE PROGRAM CONVERTS THE I NTERACT I NTO A MORSE COMMUN ICAT I ONS TERMI NAL W I TH TRANSM I T  AND REC E I V E  
CAPAB I L I"!"Y .  S IMPLY LOAD THE CASSETIE AND THE TERM I NAL I N I T IAL I ZES READY T O  REC E I V E  O R  TRANSMI T .  A F I X E D- S TA T U S  
PART I T I ON ON THE SCREEN CONT I NUOUSLY D I S PLAYS PROGRAM STATUS ( CODE SPEED , BUFFER DEPTH , ETC . ) .  A FAST SCROLL PART� 
IT ION D I S PLAYS TRANSMI TIED ( TY PED ) AND RECE I V E D  CHARACTERS . TWO CHARACTER S I ZE S  ( 3X S  OR SXS ) CAN BE S E L E C T E D  B Y  
KEYBOARD COMMAND.  THE 3XS S I ZE PROV I DES FOR 2 8  CHARACTERS PER L I N E .  

START TYP I NG AND THE U N I T  B EG I NS S E ND I NG WITH PREC I S E  DOT , DASH , CHARACTER AND WORD SPAC I NG .  A S I DETONE I S  PROV I DED 
V I A  THE TV MONITOR SPEAKE R .  TRANSM I T  SPEEDS ( 4- 60 WPM ) AND OTHER FUNCT I ONS MAY B E  SELECTED AT ANY T I ME W ITH CTRL 
KEY S . A 256 CHARACTER C I RCULAR BUFFER ALLOWS TY PE-AHEAD AND BACKSPACE CORRECT I ONS WH I LE THE U N I T . SENDS F R O M  THE 
BUFPE� AT THE S ELECTED S PEED . A SOFTWARE " KEYBOARD DEBOUNCE "  FUNCT I ON V I RTUALLY EL I M I NATES ANNOY I N G  D O U B L E  H ITS 
THAT PLAGUE I NTERACT KEYBOARDS . 

WHEN NOT TRANSMITT I NG ,  THE U N I T  GOES I NTO RECE I VE MODE , WHERE AN ADAPT I V E  ALGORITHM W I TH NOI S E  REDUCTI ON A U T O M A ­
T I CALLY ADJUSTS T O  RECE I VE SPEEDS FROM 8 T O  40+ WPM , RECOG I N I ZES MORSE DOT/DASH PATIERNS , A N D  D I SPLAYS T H E  RECE I V­
ED CHARACTERS . AUTOMAT I C  WORD WRAP IMPROVES SCREEN READAB I L I TY BY REDUC I NG THE OCCURRENCE OF FRAGMENTED WORDS AT 
THE SCREEN EDGES . SUPPORT OF ErTHER THE U80M OR M I CROV I DEO RS-232 PORTS I S  PROV I DE D  FOR HARDCOPY OUTPUT. ( PLEASE ­
SPECIFY TYPE . ) 

TRANSM I TTER KEY I NG IS ACCOMP L I SHED BY CONNECT I NG ONE OF THE TAPE HEAD WR I TE L INES TO AN EXTERNAL KEY I NG TRANS I STOR 
AND/OR RELAY . MARK/SPACE LOG I C  LEVELS FOR RECEPT I ON ARE I NPUT TO THE LEFT "JOYST I C K  " H !T"  BUTION (A/D CONVERTE R ) .  
A RELAT IVELY S IMPLE OUTBOARD C I RCU I T  I S  REQU I RE D  TO F I LTER AND DEMODULATE THE RECE I V E D  AUD I O  TONES AND PRODUC E - TH E  
�E�ESSARY ON/OFF lEVELS FOR THIS  I NPUT ( C I RCUIT D I AGRAM I NCLUDED ) .  

FOR CASSET f E ,  OPERAT I NG I NSTRUCT I ONS AND I NTERFAC I NG PLANS , SEND $23. 00 :- · _ .� . . ,, " -��' _ ·  , , :-•, ; - · , . TO 
JAMES A. M ILLER, P .  0. BOX 455 , MELBOURNE ,  FL �290 1 .  · -· . ·., ? --�·--<-�{ :!-:,., C . .. ; : :� /";· · , . •  �� .;��.5· >: :· · ., . 

. � -:;,.· . . .. .,.__ . . - . ·:- ·• . • .. - ·. : :.'- ·-·�· ··· . - ·:-�:: �) ...... � ... ;.: . ' . _ .  - -�: � __ :-· . ! . .. - _� : .... ·�-��- -:·_�_ ;'fd�/·; ...... _ . , -. . .. . ' . .. ... : '' 

Ge orge A .  Le�gett ' s  MACHINE LANGUAGE SUBROUT I NES 
Tape and documenta t ion f or Twenty-one Rout ines in all a 

ten of which � ppeared in the book 8080 FOR - EVERYONE , and 
eleven of whi c h  have never before been released by me . 

Send $1 0 . 00 for MAC HI NE LANGUAGE SUBROUT INES 
Or , s end $2 2 . 00 f or MACHINE LANGUAGE PROGRAMMING PACKET 
which inc lud es a The book , 8080 FOR EVERYONE , the X-Y 

PLOTT ING MONIT OR , & MACHINE LANGUAGE SUBROUT INES 
8 080 FOR EVERYONE $15 . 00 ,  X-Y PLOTT ING MONITOR $5 . 00 
Ge orge A.  Le�ge tt 2 0562 Woodward Mt . Clemens , MI 48043 

, LEVEL I I  BAS I C  LOAN EVALUAT I ON PROGRAM , SCREEN D I SPLAY BUT CAN 
BE ALTERED FOR HARD COPY . COMPUTES 1 >  MONTHLY PAYMENT 2 >  SCHEDULE 
OF PAYMENTS 3 )  PAYOFF DATE AND AND PAYMENT 4 )  PORT I ON OF PAYMENT_ 
rHAT IS I NTEREST AND PR I NC I PAL . 

FOR CASSETTE AND L I ST I NG SEND $8 . 00 TO -
TERRY O ' BR I EN 6500 LANGE RD . B I RCH RUN , M l  484 1 5  5 1 7-777-524 1 

....... .. ' . 

' -� � .· :, ; - � ,. 

. . · ' ! 

. · -.. 
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J: N T E R A C T  O W N E RS 

V O L - I I I ,.  n C3 -
........................................................................................ E��" ·: � 

L � g g � t t � �  M A C H I NE S H O P  T A L K  

A lo t  hn r, han: ened since our first J.� ch i !'lc Shop· Talk ,  but I 1 m  
h:.�cz acain Hith · .. ·,1orc� �her talk . I ' d  lH:e to be(.;ir. \i c:;.-.:. •:.:. l'� T' L.:  l lp 
s o · 1eth i.::J [ I sho'J.ld haiu: t',er:ticned in the firf't. urti cl c:.: ,  :::tnd '\ol�: i ch 
·.15 11 !�Cl'tnirt  to al l future c.rticJ.es uhere l·bei1:i.ne Larl ,_Un[,c L� �: :.: in;� 
u�ed as u. USR :function ;:i t}: .:.i.t'.�I C .  To enter any o f  the Hac�ir!e sho� 
exa'llpl. � � ,  I ctl1·TU ��-:; a Rei ; Ho:1i tor .  You ;nay u s o  an:: J.lor.i tor :,·ou ·. :i sh .  
:k: e:-1 ycu �:ork ,,:i th .. :"�� I C  nnd l'!achine Lc1.n::_;u<1 ��e �'ou enter thP. Ec:.chine 
kn(;un v'�  fir o t  vie. a Ho ni tc :r · A  que s tion I received fran one cf th e 
r(�EJ.(l ers ws.s ,  how d id I ;;;o fro:-1 a :;;;.�I C l ine nu.o::b e r  into a Ha chine 
Lllr,gun ce routine.  I first load th e Mac!': ine knl,1U·�e pro r;rur.: .:<nc 
savP. it on tup e .  Then I load BASIC,  press Reset, and L .  I load 
in the l·i8.chine Lan;ua;;e pro eram back into the co11puter, return to 
DA:·.;rc and en ter th e B;_;.;rc prosra.m . 'llio s e  o f  you t.;ho h:we no 1'-�oni tor 
\.Till have to ta1�e a lont;er route to enter th e Iv:achine. L2nr_;u:.c :;e . You 
could :-.:oke th e add resses  fran Lll�SI C ,  but tha t i s  a pain in the n eck . 
Th e  b e s t  thing for those  of you 1-Ti tll no Hor.i tor a t  alJ. i s  to refer 
o n d: to the BASIC TO HCJ2ri TOR Progr<.::.n by · Wal ter Hend rickson in 
r: :TEith.CTio;;s Vol .  2 no . J .  That will get you out o f  it  c_uite ni cely . 
I hare \·Ie haYe covered the subj ect. If . there are any further que s tic ns , 
pl eas e  noti fy �e. 

Now, onward and upward . I n  thi s  and the next arti cl e ,  I 
1.muld like to discuss the SOUl.fD and TONE Routines , whi ch are c:,ui te 
f:.1niliar in BA.SIC. I shall a.ttem:!Jt to show you tha t  no t onl�· can you 
achieve the sa.r:1P. sound s as BASI C , but far ::lOre fl.e:dbili ty then 
iASIC Hill allow. The easier o f  the two is the TONE Routine . 
As you r.w.y kno.w if you hc.ve any ROll Li s ting :; or my book , 808C FO R 
K!EilYCHE, the TO!·iE Routine resid es in ROH 1 .  Load B and C '.·.ri th th e 
tone nu:-.1ber from 0 to FFFl". ( I  usually j us t  load B •Ti th 0 and C i.Ji th 
an2· nUJ:'.ber from 0 to FF givint; 2 5 5  tones or  a nice variety. ) 

. Then ,  load D anrl E with the dura tionThus , it \JOrks th e same a s  
BASIC .  I f  He t.ranted to say TONE 64, 50 in }lachine Ls.ncua ee , we would 
load 40 Hex in C and 0 in B. Load E 'Wi th 32 liex, whi ch equal s 50 
Deci..,.,aJ , and CG in D.  CALL O?BF. If you have entered the exam�le 
and are saying "I can ' t tell any d ifference from BASIC" , w.ell , good ! 
I t  t.rorks I So why use Hachine Languat;e We will now use the TC!�E 
mutine to make a d i s tinction as to Hhy a Machine LangunLe Routi ne 
even to b e  incorporated Hith BASIC ,  mieht be a more unin_ue alterna­
tive . How, if you were t.rri ting a BASIC Proc;ram and you were only 
usinG the TONE command to indicate a response or something simpl e ,  
BASIC will d o  fine.  But how about a sl iding tone? You ma:r feel a s  
you look a t  the BASIC part tha t  i t  i s  something you d id th e first ni�h t  
you brought home the machine,  but it is  only presented as  a co:.1pa.ri son .  
You will b e  sho cked to h ear the difference in the two interpreta tions 
of the same thing.  



I N T E R A C T I O N N E W S L E T T E R  

.J U N E  A U G U S T , 

Machi ne Shop Ta l k ,  con t . 

As nentinned �·nove , enter th e Hachine kn cu::t , _ :P first.  I c110se 
th e 560C block o f  uenory b ecause it is  out of th P ·.,ray of :J:.;:; r c .  
Yo1.: :::tl; ' put routines uh erever you Hish to sui t your need s .  

Adclress 'V T' -:"1": .. 1�� ... 

560C :n 
- 5601 0 1  

5oc�� ( 1  
5603 00 
5604 3 E  
5605 40 
56C6 . 1 1  
56C7 40 
56C8 ('(; 
50C9 F5 
560A CD 
5c)OB E F  
56C C C·7 
560D F1 
560E 03 
560 ' 3D 
561 0 C2 
561 1 C6 
561 2 56  
561 3 J E  
561 4. 40 
5 6 1 5 1 1  
561 6 1;.0 
561 7 v· " 
5()1  g F5 
561 S C;) 
5(: 1  A BF 
5 ��1 :3 07 
561 C F1 
561 ::J 0" r;, 
5(J f S 3D 
5�:) 1 F C2 
56:?0 1 5  
56:? 1 56 
56?:-: FB 
5623 cs 

Hnenonic 

DI 
�XI B 

l-:VI � 

L�{I D 

..-� TT:-!·: F S',f . ..._. �., ... . 
CALL 

F OP P S�1 
rrx B 
iJCll A 
J:�z 

; ''JI .A 

I.,ZI D 

PUS:i P S�,l 
C;U.L 

ror P SH 
JCX i:; 
DC;t il. 
J;..ro · . .  z. 

EI 
RET 

SLIDL!G �·o: :E 
Des cription 

Di sabl e Inter�1nts to �ake clear s teacy tone.  
Loud B and C 

Load B anr:l C Hi th Tone 1 
Hove next 2 Bytes into A 
Loop count nunb er ( 64 Decimnl ) 
Lo ad D a.nc E 

load DE �-ri th 1 ength o f  tone in loop . 
S.�ve Loo count nunber from A on Ste ck 

G.�L 07BF 'IDiJE Routine in ROl·l 1 
Brin e loop Count numb er back in to A frcM s·�:1�� 
I nc:rec.se B <2.nc C ,  �. -:d ine 1 to s our tone . 
Decrec:.:.�'e A b�· 1 , Loop Count ml!ilb er. 
Jun!� i f  no t C to next 2 Bytes 

Jurnp to 56C6 ann c::-: rry out loop again . 
l·love into A 
He\..r Locr: COunt m..1.:1ber 
Load D and E 

Loe.d DE \!i th lencth of all tones in loc11 
Push loon numb er in A onto Stc�k 

CALL m :r::: Rcutin e in ROH 1 .  
Brine loa�' count mmber bad·. to A fror;; Stack 
Decrea s e  B nnd C b;/ 1 ,  Tone mw.b er. 
D.;cren s e  A by 1 or L2 0� Co'mt 
Jtm;.:_, if no t 0 

Jur.m tc 5(, 1 5 to cr.rry out l0op at:.aiP. 
'.i.'u.rn Intc:-:Tu; )i:,s b::) Cl� on . 
Return to BASIC 

C O R R E C T I O N 

the I NNARDS OF BAS I C ,  Part 2 Apr i l - May , 1 982 

1 9 8 2  

The descr i pt i on of the r out i ne NXTPRM shoul d have i nc l uded 
tha st at ement 

� The p ar ameter i s  returned i �  A on l y . � 



I NT E R A C T I ON N E WS L E T T E R  

J UNE A U G.U S T , :1. 9 8 2  

Mach i ne Shop Tal k ,  cont . 

SLI DING 'IDNE BASI C P ROGR.Ai,i 

No te : If using Level II BASIC ,  use Lin e  5 .  Any of the ne\orer BAS I C  
Language tap e s  b egin at Line 1 0 . 

5 POKE 1 921 5 , 2 5  
1 0  FO R  X = 1 TO 64 
20 'IDNE X, 64 
30 NEXT 
40 FOR X = 64 'ID 1 S TEP -1 
50 TONE X, 64 
60 :�EXT 
70. POKE 1 9473 ,  0 
80 POKE 1 9474, 8 6  
90 U = USR( O )  

\-Jhile thi s  i s  no t th e shorte s t  nor the b e s t  vray to -write th i s  
pro gram, i t  does s erve a s  th e b es t  "<tTP.y to understand i t  clearly . 
We could enter the pro gram in j ust a couple BASIC lines ,  but i t  vrould 
no t vary th e timing . As you can h ear, th e I3A.SIC tone i s  gravely 
and slo.wer in cor.:pariscn to th e Machine Langu.:1.ge , wh i ch gives a 
clearer slid ing tone . If you were shocked to b ear such sound coming 
fran your.s you are no t alone . H:r wife and I 1..rere shocked too . 
Try on your own a s  an experiment to make the P O T  Control · vary th e 
tone. For onc e ,  we can finally have a clear smooth tone in· th e 
Intera c t .  

B E T T E R  K E Y BO A R D  R ES P O N S E  
-F C)r- t h E!' 

M I C R O - V I DE O  C OMMUN I CA T O R  

b y  Robert H .  Al pert 
1 1 44 N .  35th St . ,  Apt . 2 
Camden , NJ 08 1 05 
COHPUSERVE no . 7�525 , 1 2 1 3  

Those o f  .:you who use the Mi cro V i deo . " comtRUn i cator." program t o  access a 

t i me shar i ng ser v i ce must h ave not i ced how boun c y  an� unpred i c t ab l e  the 
keyboard i s . Th i s  i s  very easi l y  remed i ed wi th a patc h . 

Af t er l oad i ng the v i deo b anner , the program l oads 1 0  b ytes at 4COOH and 
the mai n body of the program at 6000-6800. Located at 64D3H i s  the f o l l owi ng 
ser i es of i nstruc t i on s :  



I N T E R A C T I O N N E W S L E T T E R  

p a g e- 4- J U N E  1 9 8 :2  

Bett er Keyboard Respon se , cont . 

<not e :  mnemon i cs as used i n  Hi -Lo Mon i tor ) 

6403 CALL 07E7 
6406 RZ 
6407 MOVBA 
6408 LHLO 6276 
6408 MOVMA 
640C I NRL 
640D SHLO 6276 
64EO LOA 628 1 
64E3 ORAA 
64E4 RZ 
64E5 JMP 66 1 0  
64E8 NOP 
64E9 NOP 
64EA NOP 
64EB NOP 

The str i ng of NOP • s  al l ows us to easi l y  i nsert a cal l to a new user rout i ne .  

Move the code froM 64D7-64E5H up · 3 bytes to 64DA-64EBH . I n sert a CALL 

i nstruct i on at 64D7H . I put the rout i ne at 4C 1 0H .  The resu l t shou l d l ook l i ke 

t: h i  5 1  
6403 
64D6 

� 6407 
640A 
64DB 

CALL 07E7 
RZ 
CALL 4C 1 0  
MOVBA 
LHLO 6276 

• • •  etc . 

1 he f ol l owi ng rout i ne d i sab l es the i nterrupts and sends a tone to the TV 
speaker when each key i s  pressed . Th i s  great l y  reduces key bounce and provi des 
Jud i o  conf i rmat i on  of each char acter sent . < Th i s i s  espec i a l l y  handy when 
s creen output i s  suppressed , such as typ i ng i n  a Compuserve p assword . >  

4C 1 0  
4C 1 1  
4C 1 2  
4C 1 3  
4C 1 4  
4C 1 5  
4C 1 8  
4C 1 B  
4C 1 E  
4C 1 F  
4C20 
4C2 1 
4C22 

4C23 

0 1  
PUSHP 
PUSHB 
PUSHD 
PUSHH 
LX I B  00 1 5  
LX I O  0060 
CALL 07BF 
POPH 
POPD 
POPB 
POPPS 
E I 
RET 

By sett i ng up the appropr i ate t ape output l i st ,  the MUch i MProved co..un i cator 

program may be wr i tten to t ap e .  

< For those who l i ke t h e  i dea but l ac k  t h e  f ac i l i t i es . to make th i s  patch , I 
wi l l  provi de an over l ay tape f or a nomi n al pr i ce .  I f  i nt erested see ad i n  thi s 
i ssue . > 



I N T E R A C T I O N .  N E W S LE T T E R  

J UNE A U G U p T , 1 9 8 2  

' l .  NOTE - t h i s art i c l e  sup p l ement s  t h e  preced i ng one 

M I C R D - V  I D E O . C C) m m Lt r-.  i c: .a. t C) r- F:_r- C) g r- .a. m 
< Add tone to t h e  k eyst r o k es and UPPER/ l ower c ase capab i l i t i es >  

J o s e p h K l e c z k a  
3 5 7 _ J o y a  L o o p  

L o s  A l a m o s , N e w  m e x i c o 8 7 5 4 4  

T h e U p p e r / l o w e r  c a s e  i s  t h e  e a s i e s t  a n d  o n l y  t a k e s o n e  l o c a t i o n 
c h a n g e .  R e p l a c e  t h e  h e x n u m b e r  2 0  w i t h  0 0  a t  l o c a t i o n  6 5 1 7 .  
T o  a d d  t h e  t o n e  t o  t h e  k e y s t r o k e  t a ke s  a l i t t l e  m o r e  e f f o r t . 
F i r s t s u b s t i t u t e  t h i s  s m a l l p r o g r a m a t  l o c a t i o n  4 C 1 0 .  
C D  C a l l A S C I I k e y e n t r y  r o u t i n e 
E O  
0 7  
F 5  P u s h  r e g i s t e r s  
C 5  
D 5  
E 5  
F 3  D i s a b l e . i n t e r r u p t s 
0 1  L o a d  t h e  B C r e g i s t e r  p a i r w i t h  n e x t  t w o  b y t e s 
1 5  
0 0  

1 1 . L o a d  D E r e g i s t e r p a i r w i t h  n e x t t w o b y t e s 
5 0  
0 0  

C D  · C a l l t o n e  g e n e r a t o r  
B F  
0 7  

F B  E n a b l e i n t e r � u p t s  
E 1  P o p  r e g i s t e r s 

D 1  
C 1  
F l  
C 9  R e t u r n  t o  t h e  c a l l i n g  p r o g r a m 

N e x t s u b s t i t u t e  h e x  2 3  f o r 2 0  a t  l o c a t i o n 6 5 1 4  
A t  l o c a t i o n 6 5 2 0  s u b s t i t u t e  t h e  f o l l o w i n g  
C D  C a l l a s e c t i o n o f  t h e  r o u t i n e w e  s u b s t i t u t e d  a t  4 C 1 0  
1 3  

4 C  
3 2  O r i g i n a l  c o d e  
0 0  
c o  
C 9  

S u b s t i t u t e  a t  l o c a t i o n s  6 3 9 9 - 6 3 9 8 ,  6 3 C 6 - 6 3 C 8 , 6 4 4 D - 6 4 4 F , 
6 6 2 D - 6 6 2 F , a n d  6 6 F 5 - 6 6 F 7  
C D  C a l l o u r  p r o g r a m  
1 0  
4 C  



I N T E R A C T I O N N E W S L E T T E R  

J U N E  A U G U S T , 

W O R D  S E A R C H  

by Stephen Cook 

This program g enera t e s  and prints out word search puz zles . It is 
a program for a 1 6K I NTERACT ( ftS232 BASIC ) and an Eps on MX-8 0 .  How­
ever it is more suited t o  a J2K INTERACT . With a 1 6K machine limit 
your puzzle s ize to 20 by 20 and use less than 20 words or you will 
get Out of Memory or Out of String space errors cons tant ly .  Even with 
those limits you still may ge t occas ional errors . For a J2K machine · 
change line 1 0  t o  1 0  CLEAR 2500 and you can make up t o  a 40 by 40 
pu zzle . The program takes a long time t o  fill in t he empty spaces , 
s o  be pat ient . The program allows you t o  print out a s olut ion and 
then make s 1 or more copies of the word list and puz zle on a s heet ." 
It was wri t t e n  for us e as a vocabulary exercise for my wife ' s  students . 

10 CLEAR 1 000 

20 REM -WORD SEARCH PUZ ZLE 
30 I NPUT " COLUMNS " ; C  
40 I NPUT " ROWS " ; R  
SO I NPUT " NO .  OF WORDS " ; W  
60 I NPUT " NO .  OF PUZ ZLES " ; N  
70 D I M  LS < C , R > , W$ < W > , AS < 26 > , GS < 1 >  
80 FOR K = 1 TO 26 
90 AS < K >  = CHR$ ( K  + 64 ) 
100 NEXT K 
1 1 0 FOR I = 1 TO C 
1 20 FOR J = 1 TO R 
1 30 LS < I , J >  = " * "  
1 40 NE XT J :  NE XT I 
1 50 FOR K = 1 TO W 
:t60 PR I NT " ENTER WORD " : I NPUT W$ ( K )  
1 70 GOSUB 340 
1 80 NE XT K 
1 90 PR I NT " SOLUT I ON < Y  - N > ? " : G$ = I NSTR$ ( 1 )  
200 I F  G$ < > " Y "  THEN 220 
2 1 0  GOSUB 250 
220 GOSUB 990 
230 LPR I NT 
240 N = N - 1 
250 FOR J = 1 TO R 
260 LPR I NT TAB < 40 - C > ; 
270 FOR I = 1 TO C 
280 LPR I NT L$ < I , J > ; "  " ;  
290 NEXT I 
300 LPR I NT 
3 1 0  NEXT J 
320 I F  N < 1 THEN END 
330 GOTO 220 
340 LO = LEN ( W$ < K > > 
350 p = 1 
360 I F  T < 1 00 THEN 390 
370 PR I NT " WORDS WON � T F I T ! "  
380 PR I NT " TRY AGA I N " : GOTO 1 0  
390 P = l : PO = l : Q  = 1 

1 9 8 2  



I N T E R A C T I D � N E W S L E T T E R  

J U N E  A U G U S T , 1 9 8 2  

tr d Sear ch , cont . 

400 I F  RND < 1 >  < = . 5  THEN 420 
4 1 0  Q = 1 
420 QO = - 1 
430 I F  RND < 1 >  < = . s THEN 450 
440 QO = 1 
450 D = 2 
460 IF Q < > 1 THEN 480 
470 p = 0 
480 I F  QO < > 1 THEN 500 
490 PO = 0 
500 I F  RND < 1 >  < . 75 THEN 520 
5 1 0  D = 1 
520 I F  RND < 1 >  > . 25 THEN 540 
530 D = 0 
540 .CO = C : RO = R 
550 I F  D < > 1 THEN 570 
560 RO = R - LO 
570 I F D < > 0 THEN 590 
580 co = c - LO' 
590 I F  D < = 1 THEN 6 1 0· 
600 RO = R - LO : CO = C - LO ' 
6 1 0  I F  CO < . > C THEN 630 
620 PO = 0 
630 I F  RO < > R THEN 650 
640 p = 0 
650 X 1  = I NT < < RND < l >  * RO I 1 00 + . 0 1 >  * 1 00 + P * LO ) 
660 X2 = I NT < < RND < 1 >  * CO I 1 00 + . 0 1 )  * 1 00 + PO *  LO > 
670. I F  D = 1 THEN 890 
680 I F  D = 0 THEN 790 
690 FOR I =  1 TO LD 
700 I F L$ C X2 + < I  - 1 >  * QO , X l  + < I  - 1 )  * Q )  = " * "  THEN 720 
7 1 0  I F  L$ C X 2 + < I - 1 )  * QO , X 1  + < I - 1 >  * Q )  < > M I D$ C W$ < K > , I , 1 > THE 
N 350 
720 NEX T  I 
730 T = 0 
740 FOR I = 1 TO LO - 1 
750 L$ < X 2 + I  * QO , X l  + I  * Q )  = M I D$ C W$ C K > , I  + 1 , 1 > 
760 NE XT I 
770 L$ ( X2 , X 1 >  = M I D$ C W$ C K > , 1 , 1 > 
780 GOTO 980 
790 FOR I = 1 TO LO 

800 I F  L$ C X 2 + < I  - 1 >  * QO , X l >  = " * "  THEN 820 
8 1 0  I F  L$ C X 2 + < I  - 1 >  * QO , X 1 )  < > M I D$ C W$ C K > , I , 1 > THEN 350 
820 NEXT I 
830 T = 0 
840 FOR I = 1 TO LO - 1 
850 L$ C X 2 + I  * QO , X l >  = M I D$ C WS < K > , I  + J , 1 >  

. 860 NEXT I 
870 L$ C X 2 , X 1 >  = M I D$ C WS < K > , 1 , 1 ) 
880 GOTO 980 
890 FOR I = 1 TO LO 
900 IF L$ C X2 , X 1  + < I  - 1 >  * Q )  = " * "  THEN 920 
9 1 0  I F  L$ C X2 , X 1  + < I  - 1 )  * Q )  < > M I D$ C WS < K > � I � 1 >  THEN 350 



I N T E R A C T I O N N E W S L E T T E R  

J U N E  

Word Search , cont . 

920 NEXT I 
930 T = 0 
940 FOR I = 1 TO LO - 1 

950 L$ < X2 , X 1  + I * Q > . = M I 0$ < W$ < K > , I + 1 , 1 > 

960 NEXT I 
970 L$ < X2 , X 1 >  = M I D$ ( W$ < K > , 1 , .1 > 

980 RETURN 
990 FOR I = 1 TO C :  FOR J = 1 TO R 
1 000 I F  L$ < I , J > < > " * "  THEN 1 030 
1 0 1 0 Z 1 = I NT < < RND < 1 > * . 26 + • 0 1 > * 1 00 > 
1 020 L$ < I , J > = A$ ( Z 1 > 
1 030 NEX T  J :  NE X T  I 
1 040 LPR I NT CHR$ ( 1 2 >  
1 050 LPR I NT CHR$ ( 1 4 > ; 
1 060 LPR I NT TAB < 1 6 > ; " WORD L I ST "  
1 070 FO.R K = 1 T O  W 
1 080 LPR I NT TAB < 35 > ; W$ < K >  
1 090 NE X T  K 
1 1 00 RETURN 

I M P O R T A N T  N O T X C E 

A U G U S T , 1 9 8:2 

A l l l i st i n g s  i n  th i s  i ssue use a spec i a l  l i st i ng program and 
contai n

'
ex tran eous spaces . Wh i l e  they are more readab l e ,  p l ease 

t y p e  them i n  w i thout ex t r a  spaces to c o n serve memo:y .  
Th i s  i s  espec i al l y true f or WORD SEARCH . 

P R O D U C T  R E V I E W S  

SKETCH PAD 
D� vid  T .  Schwa b 
1 0  J� y Le e  Court 
Ann Arbor , MI 481 04 

LA s t  year I dec ided I ' d like a banner t o s t ick on tapes I 
send t o  pe ople . To  make it , I f irst used C OMPUTE-A-COLOR t o  draw 
8 picture and lett ers and t hen saved it on tape . I then use d  the 
H l - 10 Monit or t o  make a c opy that would c lear the s creen, s e t  
t he color regist e rs and d raw the banner .  This requ ired a tape 
output list to c re a t e  a banner properly that d id not have a stop 
c od e . 

I could have save d mys e lf over an hour of work d oing this , 
if I ha d had SKETCH PAD • . The same banner (with 1 98 2  3 ns tead  of 
1 98 1 ) t o ok me le s s  than 1 5  minutes with Dave ' s  new BAS IC program . 
With it you can dr�w open c irc les , f i lled c ircles , l ine s , box e s  
and triangles and print characters which had t o  be ind ividually 
drawn with C OMPUTE-A -C OLOR . Once finis hed ·  you can make a tape 
copy which will load and s t op or will load and t hen c ont inue 
to load t he program following your picture on the tape . 

For $8 , this is a very good utility pr�gram t o  he lp make 
all your programs look and l oad professionally. I t  u s e s  the 
keyboard t o  pick t he type of f igure and the j oyst ick t o  pla c e  it 
on the scre en .  

Reviewed ' by S�ephen C ook 



I N T E R A C T I O N N E W S L E T T E R  
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Product Rev i ews , c on t .  

- OLOR BAR PROGR.!!.M by Ge orge Le g,o;e tt 

Reviewe d  by Jim Dinkey 338 0 C ork Oak Way Palo Alt o ,  CA 943 03 
_ T�is m� c hi ne language pro�rarn is very u s e ful for al igning and 
ork 1ng on TV s e ts . If you have never be en in the back of a TV I 

. ug�e � t :you d on ' t s tart now , but t he program has all of the cha r ­?te r1s t 1 cs t hat you ne ed for a l igning and ad j u s t ing t he s et . It is t l c e  to be able t o  have a s t eady picture with which to work . It even '.e lps ou t cons iderably ori black & white . I ' d like additional c olors nd i?ent if icat ion,  but s t ill the program is quite an a id . I recom­
��nd 1 t .  

Product Review : COMET 8 30 0R Printer 
By Jerry Goerz 

KY Ut i l i t i es 1 Qua l i ty St . Lex i ng t on , KY 40507 

When the who l e s al e  price of the COMET 8 3 00R drop p e d  
to $ 2 2 5  i n  December 1 9 8 1 , I coul d n o  l onger re s i s t . �he 
COMET is a rugged do t -matr ix tractor- feed l ine printer , with 
22 DIP - switches t o  s e t  such p ar ame ters a s  Baud Rat e  ( 1 1 0 to 
9 6 0 0 ) , l ine l ength ( 8 0  or 1 3 2 ) , page l ength , b i - direct ional 
print ing , word format , p lus one opt ion whi ch wi l l  rea l ly 
de light the engineer : the s lash through a z ero ! 

The COMET i s  ab out the s ize and we ight o f  a record turn ­
table , and arrive s careful ly p acked and t e s ted . I t  tak e s  
forms up to 10 inche s wi de wi th two carbon s , and come s wi th 
a purp le ribbon , but a b l ack r ibbon is avai lab l e . Unfortunately , 
the us er ' s manual does no t provide pinout data for the DB2 5  
connector , but thi s  information i s  availab l e  in a s ervi ce 
manual . I ' l l s ave you about $ 3 5  by revealing that p in 3 is 
Received Dat a , 7 is S i gnal Ground , and 20 is Data Terminal 
Ready whi ch t e l l s  the computer that the printer is on , the 
line is s e l ected , the p ap er i s  in the printer , and the buffer 
is  empty . 

The COMET i s  a l ine printer , which means that character s 
are s tored in a buffer unt i l  a carri age -re turn i s  s ent t o  
s igni fy the end o f  a l ine . The print head then print s the 
line and continue s to traver s e  the p ap er , coming to re s t  at 
the oppo s it e  s i de . The printer can print bi - dire c t iona l ly , 
which increas e s  s p e e d  from 5 0  to 6 3  l ine·s p er minut e . The 
paper can be advanc ed forward manua l ly , but c an b e  moved b ack­
war d only by releas ing the paper from the _ trac t or feed . 
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To acc e s s  the DIP - swit che s ,  the DB 2 5  p lug mus t  be removed , 
some thing· s of t  p l aced under the rear o f  the p rinter t o  p r o t e c t  . :. 
the t able top · fr om being marred by the protruding hinge s , and . 
the printer rec l ined on i t s  rear . . A p l a s t i c  pane l i s  then 
removed from the undersi de , revealing a surpri s ingly large P C  
boa�d , wi th 2 4  D I P  swi t che s , o f  whi ch onl y  2 2  have any func t i on , 
and many o f  tho s e  don ' t matter if you are us ing a s imp le p or t  
such as the SABRE . The swit ch pos itions whi ch mat ch the SA;BRE 
de fault conditions ( 1200  b aud , transmitted aut omat i c  l ine feed 
on CR , 80 characters p er l ine , 58 l ines p er p age , 2 s top b it s , 
8 data bit s , no par i ty) are as fol lows , from l e ft t o  right 
beginning wi th SWl - 1  and ending with _SW5 - 4 : 

X C 0 X 0 C 0 X 0 C C 0 0 C C C 0 C 0 0 X 0 0 X 

Where X is don ' t  c are , C i s  C l o s e d , 0 i s  Open . 
Remember t o  r e s e t  the SABRE l ine c ounter with CONTROL - R , 
whenever aligning a new page in the printer . 

The Comet 8 3 00R i s  marketed in the U .  S .  by C .  I t oh E le c tronic s ,  Inc . , 
280  Park Avenue , N ew York , _ N .  Y .  100 1 7  

1 ****************************************"* 

THE 

EDU · BAS I C  

CVERLAY 
To purc hase , send $1) .� to 

R . P .  W illiams 
671� V irgilian S t . 
New Orleans , LA ?i126 

For more info rma tion call 
( )�4 ) 242-�961 be twe e n  6 and 
8 P . M .  CS T .  

N�w y o u  can turn Edu-BAS IC in to a powe rful 
progra�ning language . W i th the E du-BAS IC 
Overlay , you can have such fe ature s  as 

*A real , live c ur s o r  ( like o the r  c ompute rs 
have ! ) 

· 

*Prin ting text anywh e re on the s c re en ,  
in any c o lor 

*B uilt- in pr in te r  c ommands for S lagh 
Sys tems prin te r in te rface 

*PEEK , POKE , USR , and thre e new machine 
language command s 

*A gre a tly expande d ve c to r  

*S imple adaption t o  memory expan s ions 

*Of course , BK of program memory 

The E du-BAS IC Overlay come s wi th 5� page s 
of documentation ( th i s  alone i s  wor th the 
pri c e ! )  whi ch fully e xpla in the 1 4  new 
func tions and command s ,  and inc lude a 
memory map , subroutine li s t ,  and o the r 
information to he lp YOU c u s tomi z e  YOUR 
OWN vers ion of Edu-BAS I C . 
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E D I T I N G F O R T H  

b y  Russ SChnapp 8062 Gol d Coast San D i eg o ,  C A  92 1 26 

I n  m Y  P r e v i o u • a r t i c l e o n  FORTH t I a l l u d e d  t o  t h e  d i f f i c u l t Y  
o f  t h e  e d i t i n g t a s k . I n  t h i s  a r t i c l e •  I s h a l l d i s c u s s  s o m e  
FORTH e d i t i ng t e c h n i q u e s , a n d  s om e  e n h a n c e me n t s . 

F i r s t  o f  a l l t  f o r  th o s e  o f  Y O U  s t r ugg l i ng w i t h t h e  e d i t o r , 
l e t m e  i n t r o d u c e  Y o u  t o  t h e· s i mP l e < r ead : m i n i ma l  f u n c t i o n a l i t y )  
l i n e  e d i t o r . I n  o r d e r  t o  g a i n  a c c e s s  t o  t h e  e d i t o r  v o c a b u l a r Y , . 
o n e  i n v o k e s t h e  wo r d  E D I TOR . T h e  s i n g l e m o s t  u s e d  e d i t o r  w o r d  
i s  P .  T h i s  w o r d  P l �c e s  t e x t  f o l l o w i n g i t  o n t o  o n e  o f  t h e  s i x ­
t e e n  l i n e s  < n u m b e r e d  0 t h r o u g h 1 5 )  i n  t h e  e d i t  s c r e e n . F o r  
e xamP l e t  l e t s  e n t e r  s om e  w o r d  d e f i n i t i o n s- i n t o t h e  e d i t  s c r e e n : 

ED I TOR < c r  >....QK 
0 P < UT I L I TY WORDS ; C? t DUMP ; RLS t 5/20 / 82 ) < c r ) __QK 
1 P < c r ) __QK_ 
2 P : C? C "'  2 • R ; < c r > m< 
3 P < c r )  OK 
4 P DUMP4 HEX DUP 0 4 D . R  11 : 11 < c r > ...J:!K 
5 P 4 0 DO DUP C? 1 +  LOOP DROP < c r )...QK. 

W e  c a n  n o w s a v e  t h i s  s c r e e n  o n t o t a P e  b Y  l o ad i ng a c a s­
s e t t e , P r e s s i ng WR I TE / READ , a n d  t Y P i ng PUTSCR < c r > . W e  c a n  
d i s P l a Y a l i n e  b Y  u s i ng t h e  wo r d t T :  

2 T < c r  > 
_ : C? Cl\ 2 • R • 2 OK 

T h e  e n t i r e  e d i t  s c r e e n c a n  b e  l i s t e d , u s i n g t h e  w o r d  L .  
L d i s P l a Y s  t w o  l i n e s  a n d  t h e n  wa i t s f o r  a k e Y s t r o k e ; I f  t h i s  
k e Y  i s  n o t  a ( c r ) t  t h e  n e x t  t w o  l i n e s  a r e  d i s P l a Y e d ,  o t h e r w i s e  
t h e  s c r e e n  l i s t i n g i s  t e r m i n a t e d . T h e  l i s t i n g i s  t e r m i n a t e d  
a f t e r  l i n e  1 5  i n  a n Y  e v e n t .  

I n  ad d i t i o n  t o  a d d i ng a n d  d i s P l a Y i ng l i n e s , w e  c a n  e d i t  t h e  
� c r e e n  t o  s o m e  d eg r e e . A l i n e  c a n  b e  d e l e t e d , a n d s u b s e q u e n t  
l i n e s  m o v e d  U P • b Y  u s i n g D :  

2 T 3 T ( c r )  . C? C"' 2 . R  2 - ·  
·-;: " 

2 D 2 D 2 T 3 T ( C I" )  
DUMP4 H E X  DUP 0 4 D . R  II . It --· . .!.. 
4 0 DO DUP C? 1 +  LOOP DROP � IJ!$; 

T h e  t e x t  o f  t h e  m o s t  r e c e n t l Y  De l e t e d , P u t ,  o r  T Y P e d  l i n e  
i s  l" e c o r d e d  i n  PAD < a s i n  s c r a t c h- ) ,  f o r  u s e  b Y  w o r d s  I a n d  R .  
The wo r d  11 a l s o  r e c o r d s t e x t  f o l l ow i n g i t  a t  PAD . R r e P l a c e s  
t h e  i n d i c a t e d  l i n e  w i t h t h e  t e x t  a t  PAD . · I i n s e r t s  t h e  t e x t  i n  
PAD at t h e  i n d i ca t e d  l i n e , a f t e r  s h i f t i n g t h a t  l i n e t  a n d  f o l ­
l ow i n g l i n e s , d o w n  b Y  o n e : 

II : 
II II 

C? C"' • ; " 2 I ( c r ·)� 
3 I ( C l"'  )___QK 



I N T E R A C T I O N · N E W S L E T T E R  

p a. g E!' :1. 2  J U N E  A U G U S T , 

E d i t i n g FORTH < c o n t i n u e d ) 

Y o u  n o w k n o w  h ow t o . e d i t  a s c r e e n . Th e r e a l  P r e b l e� a r i s e s  
w h e n  Y O U  t r Y  t o  r e P l a c e  a n  e d i t e d  s c r e e n  o n t o  a c as s e t t e . T h i s  
i s  t r i v i a l  w h e n  t h e r e  i s  o n l Y o n e  s c r e e n  o n  t h e  c a s s e t t e -- Y o u  
m e r e l Y  REW I ND t  a n d  t h e n  PUTSCR . Howeve r t w h e n  t h e r e  a r e  ma n Y  
s c r e e n s  o n  t h e  c a s s e t t e , t h e r e  ar e t w o  way s t o  g o  a b o u t  t h i s :  

1 )  Us e o n e  t a P e  a s  " o l d "  a n d  t h e  a n o t h e r  a s  " n e w . " C o P Y  a l l 
s c r e e n s  P r e •: e d i n g t h e  o n e  t o  b e  m o d i f i e d t  f r a.m " o l d " t o  
" n ew . "  C o P Y  t h e  e d i t e d  s c r e e n  t o  •rn e w t "  c o P Y  t h e  r ema i n i n g 
s c r e e n s  f r om " o l d "  t o  " n ew . "  T h i s  i s  a s l o w t  a r d u o u s  t a s k t 
b u t  i t  i s  a r e l a t i v e l Y s a f e  m e t h o d , . a s l o n g  a s  Y o u  d o n ' t  
c o n f u s e  t h e  " o l d "  an d " n e w "  c a s s e t t e s . 

2 )  A f t e r r e a d i ng t h e  s c r e e n  to b e  e d i t e d t k e Y  i n  REW I ND t  a n d  
a l t e r n a t e  o n  t h e  REW I ND a n d READ k e Y s  o n  t h e  c a s s e t t e  d r i v e  
u n t i l y o u  h e a r  t h e  e n d o f _ t h e  s c r e e n  P r e v i o u s  t o  t h e  e d i t e d  
o n e . S t o P  t h e  REW I ND t  e d i t  t h e  s c r e e n • a n d  PUTSCR i t  o v e r 
t h e  o l d  c o P Y . T h i s  i s  a r e l at i v e l Y  q u i c k t e a s Y • a n d  
DANGEROUS t e c h n i q u e  ( t h o u g h  I u s e d  t o  u s e  i t  e x c l u-s i v e l Y ) . 

A t  t h e  b eg i n n i n g o f  t h i s  a r t i c l e •  I P r o m i s e d  a n - e d i t o r . 
e n h a n c em e n t : B Y  a d d i n g  e x t r a  s c r e e n  b u f f e r s t  a n d  a f �w w o r d s  t o  
�an i Pu l a t e  t h e m t w e  c a n  m i t i g a t e  t h e  m u l t i s c r e e n  e d i t i n g 
P r o b l em .  Th e n e w  w o r d s  a r e :  

- PUT : n ---
Ta k e  t h e  e d i t  s c r e e n t a n d  P l a c e  i t  i n  b u f f e r  n um b e r  n 
< b u f f e r s  a r e  n um b e r e d  f r om 0 )  

GET n ---
C o P Y  b u f f e r  n um b e r  n to t h e  e d i t  s c r e e n . 

TH I S  : --- n 
Re t u r n  t h e  n u mb e r  o f  t h e  b u f f e r  t o  w h i c h  a GET o r  PUT has 
mo s t  r e c e n t l Y  b e e n  a P P l i e d .  

NEXT : --- n 
R e t u r n  T H I S  + 1 

GETN : n 
Read n s c r e e n s  f r o m t h e  c a s s e t t e  i n t o  b u f f e r s  0 t h r u  n - 1 .  

PUTN : n 
Wr i t e n s c r e e n s  f r o m b u f f e r s  0 t h r u  n - 1 t o  t h e  c a s s e t t e . 

LOAD : 
B e g i n  c o mP i l i n g f r om b u f f e r  0 .  T h e. d e f i n i t i o n  o f -- > h a s  
b e e n  r e d e f i n e d  t o  s k i P  t o  t h e  n e x t  b u f f e r t w h e n  i n  LOAD 
mo d e . 

:1. 9 8 2  
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E d i t i n g FORTH < c o n t i n u e d ) 

I n  t h e ac c omPa n Y i n g l i s t i n 9 t  t h e  c o n s t a n t  H I BUF i s  s e t  t o  

t h e  n u m b e r  o f  b u f f e r s  t o  b e  a l l o c a t e d . O n  1 6K s Y s t em s , H I BUF 
c a n ' t  be s e t  to mo r e  t h a n  4 ,  o r  s o . O n  I n t e r a c t s  w i t h  32K o r  

mo r e t  a n d h av i n � FORTHs w i t h  s e r i a l  n um b e r s  > 1 4 t  H I BUF c a n  b e  

s e t  t o  1 0  o r  m o r e  < BY t h e  wa y , a n Y o n e  h av i n g FORTH s e r i a l s < 1 5  
maY e x c h a n g e  i t  f o r  t h e  l a t e s t  r e l e as e ,  i f  t h e Y  s e n d  $3 . 0 0 ,  a n d  

ag r e e  t o  r e t u r n  t h e i r  o l d  c o PY u Po n  r e c e i P t .  P r e -s e r i a l  1 5  
t a P e s  d o n ' t  a u t om a t i c a l l Y  u s e  a l l ava i l a b l e m e m o r Y ) .  

_ (  MUL T I -BUFFERS , 1 OF 2 ;  ?BUFNUM t PUT ; RLS t 5 .L 1 8/ 82 > 

_FORTH DEF I N I T I ONS DEC I MAL 

- 9 CONSTANT H I BU F  < NUMBER OF SCREEN BUFFERS- 1 > 

_t VAR I ABLE PREV I OUS C MOST RECENTLY ACCESSED SCREEN BUFFER > 

_ 0  VAR I ABLE SCREEN-BUFFERS 1 0 24 H I BUF 1 +  * 2 - ALLOT 0 c ,  
_ :  ?BUFNUM C N- >N ; I F  N >H I BUF ADV I SE AND QU I T  ) 
_ DUP H I BUF > I F  DROP . "  BUF NUMBER TOO H I " D I NG CR QU I T  END I F  
_ :  GET < N- > ;  MOVE BUFFER N TO ED I T  SCREEN > 

_ ?BUFNUM UPDATED C" 
_ I F D I NG . "  PUT OR D I SCARD ! "  DROP 
_ ELSE DUP 1 0 24 * SCREEN-BUFFERS + F I RST 1 02 4  CMOVE 
_ 0 UPDATED C !  PREV I OUS ! END I F  ; 

_ : PUT < N- > ;  MOVE ED I T  SCREEN TO BUFFER N ) 
_ ?BUFNUM 0 UPDATED C !  DUP PREV I OUS ! 1 024 * SCREEN_BUFFERS 

· - + F I RST SWAP 1 0 24 CMOVE ; 

--- > 

_ (  MULT I -BUFS , 2 O F  2 ;  TH I S t NE X T t PUTN t GETN t LOAD I NG t LOAD • -- >  

_ :  THI S PREV I OUS A ; 
_ :  NEX T  TH I S  1 +  ; 
_ : PUTN 0 DO I GET PUTSCR L OOP ; 
_ : GETN 0 DO GETSCR I PUT LOOP ; 
_ 0  VAR I ABLE LOAD I NG ( LOA D I NG= 1 ONLY DUR I NG " LOAD " ) 
_ :  -- > C OVERLOAD -- > DEF I N I T I ON > 
_ ?LOAD I NG 0 I N  ! 

- LOAD I NG A 
_ I F  NE X T  GET 

_ : LOAD < - > ;  
_ 1 LOAD I NG 

_ 1 2  
_ 1 3  

_ 1 4  
_ 1 5  

ELSE GETSCR END I F  ; 
START COMP I L I NG FROM BUF 0--W I PES OUT ED I T  SCR ) 
0 GET SLOAD 0 LOAD I NG ! ; 

T h e  d e s c r i b e d  e n h an c e me n t  a l l ows Y o u  t o r e ad i n  a s e t  o f  

s c r e e n s , e d i t ,  r e c om P i l e , a n d  d e b ug t h em ; a n d  t h e n  w r i t e t h e m  

o u t . Th i s  i s  a c o n s i d e r ab l e i mP r oveme n t ,  y o u. w o u l d  P r o b a b l Y  

ag r e e . 

An Y c o mm e n t s  o n  FORTH o r  t h i s  a r t i c l e a r e  we l c o me . N e x t  

ar t i c l e :  FORTH I /0 .  

0 
1 
.., -

4 
5 
6 
7 
8 

9 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  

0 
1 
.., -
3 
4 
5 

6 
7 
8 

9 
1 0  
1 1  
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L I T T L E  L E T T E R S  / L I T T L E  N U M B E R S  

by Alvy Albert 1 704 Cad i llac Circle S .  Me lbourne , FL .32935 

Here ' s  one solution to ge tt ing more characters per line on an 
Interact . While this BASIC program does allow you to  d isplay 26 char­
acters on a line , the program itself takes almost 3600 bytes· leaving 
little in a regular INTERACT . However with a J2K INTERACT , the program 
could prove more us eful . Als o a second program is given which displays 
little numbers only which may be useful for large amounts of numer­
ical data . It takes pnly 900 byt es of memory . 

L I ST 
1 POKE 1 92 1 5 , 25 
2 CLS : X  = 1 8465 : GOTO 1 00 
1 0  CLS . : X  = 1 8465 
1 1  A$ = I NSTR$ < 1 >  
1 2  I F  A$ = CHR$ ( 8 )  THEN X = · X - 1 : PA = O : PB = O : PC = O : PD = O : PE = 0 :  
GOTO 82 
1 3  I F  A$ = II A II THEN PR I NT : X  = 1 8465 :  RETURN 
1 4  I F  A$ = II II THEN PA = O : PB = O : PC = O : PD = O : PE = 0 :  GOTO 8 2  
1 5  I F  A $  = CHR$ ( 1 3 >  THEN PR I NT : STOP 
16 Q = ASC < A$ >  · - 32 
1 7  REM 
18 REM 
19 ON Q GOTO 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 , 3 1 , 32 , 33 , 34 , 35 , 36 , �7 , 38 , 39 , 40 , 4 
1 '  42 . 
20 ON Q - 2 1  GOTO 43 , 4 4 , 45 , 4 6 , 47 , 48 , 49 , 50 , 5 1 , 52 , 53 , 54 , 55 , 56 , 57 , 58 , 59 , 60 
, 6 1 , 62 
21 ON Q - 4 1  GOTO 63 , 64 , 65 , 66 , 67 , 68 , 69 , 70 , 7 1 , 72 , 73 , 74 , 75 , 76 , 77 , 78 , 79 
22 PA = 4 : PB = 4 : PC = 4 : PD = O : PE = 4 :  GOTO 80 
23 PA = 1 7 : PB = 1 7 : PC = O : PD = O : PE = 0 :  GOTO 80 
24 PA = 1 7 : PB = 2 1 : PC = 1 7 : PD = 2 1 : PE = 1 7 :  GOTO 80 
25 PA = 2 1 : PB = 5 : PC = 2 1 : PD = 20 : PE = 2 1 : GOTO 80 
26 PA = 1 : PB = 1 6 : PC = 4 : P D  = 1 : PE = 1 6 :  GOTO 80 
27 PA = 2 1 : PB = 1 7 : PC = 4 : PD = 1 7 : PE = 2 1 : GOTO 80 
28 PA = 1 6 : PB = 4 : PC = O : PD = O : PE = 0: GOTO 80 
29 PA = 4 : PB = l : PC = 1 : PD = 1 : PE = 4 :  GOTO 80 
30 PA = 4 : PB = 1 6 : PC = 1 6 : PD = 1 6 : PE = 4: GOTO 80 
31 PA = O : PB = 1 7 : PC = 4 : PD = 1 7 : PE = 0: GOTO 80 
32 PA = O : PB = 4 : PC = 2 1 : PD = 4 : PE = 0: GOTO 80 
33 PA = O : PB = O : PC = O : PD = 1 6 : PE = 4 : GOTO 80 
34 PA = O : PB = O : PC = 2 1 : PD = O : PE = 0: GOTO 80 
35 PA = O : PB = O : PC = O : PD = O : PE = 4 :  GOTO 80 
36 PA = O : PB = 1 6 : PC = 4 : PD = 1 : PE = 0: GOTO 80 
37 PA = 2 1 : PB = 1 7 : PC = 1 7 s PD = 1 7 : PE = 2 1 : GOTO 80 
38 PA = 4 : PB = 4 : PC = 4 : PD = 4 : PE = 4 :  GOTO 80 
39 PA = 2 1 : PB = 1 6 : PC = 2 1 : PD = 1 : PE = 2 1 : GOTO 80 
40 PA = 2 1 : PB = 1 6 : PC = 20 : PD = 1 6 : PE = 2 1 : GOTO 80 
41 PA = 1 7 : PB = 1 7 : PC = 2 1 : PD = 1 6 : PE = 1 6 1  GOTO 80 
42 PA = 2 1 : PB = 1 : PC = 2 1 : PD = 1 6 : PE = 2 1 : GOTO 80 
43 PA = 1 : PB = 1 : PC = 2 1 : PD = 1 7 : PE = 2 1 : GOTO 80 
44 PA = 2 1 : PB = 1 6 : PC = 1 6 : P D = 1 6 : PE = 1 6 :  GOTO 80 
45 PA = 2 1 : PB = 1 7 : PC = 2 1 : PD = 1 7 : PE = 2 1 : GOTO 80 
46 PA . = 2 1 : PB = 1 7 : PC = 2 1 : PD = 1 6 : P� = 1 � : GOTO 80 
47 PA = O : PB = 4 : PC = O : PD = 4 : PE = 0 :  GOTO 80 
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L i ttl e Letter s ,  c on t . 

48 PA 
49 PA 
50 PA 
5 1  PA 
52 PA 
53 PA 
54 PA 
55 PA 
56 PA 
57 PA 
58 PA 
59 PA 
60 PA 
6 1  PA 

62 PA 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 

Q : PB = 4 : PC = O : PD = 4 : PE = 1 :  GOTO 80 
1 6 : PB = 4 : PC = 1 : PD = 4 : PE = 1 6 :  GOTO 80 
O : PB � 2 1 : PC = O : PD = 2 1 : PE = 0: GOTO 80 
1 : PB = 4 : PC = 1 6 : PD = 4 : PE = 1 :  GOTO 80 
2 1 : PB = 1 6 : PC = 20 : PD = O : PE = 4: GOTO 80 
2 1 : PB = · 1 7 : PC = 1 6 : PD = 1 7 : PE = 2 1 : GOTO 80 
2 1 : PB = 1 7 : PC = 2 1 : PD = 1 7 : PE = 1 7 :  GOTO 80 
2 1 : PB = 1 7 : PC = 5 : PD � 1 7 : PE = 2 1 :  GOTO 80 
2 1 : PB = 1 : PC = 1 : PD = 1 : PE = 2 1 : GOTO 80 
5 : PB = 17 : PC = 1 7 : PD = 1 7 : PE = 5 :  GOTO 80 
2 1 : PB = 1 : PC = 5 : PD = 1 : PE = 2 1 : GOTO 80 
2 1 : PB = 1 : PC = 5 : PD = 1 : PE = 1 :  GOTO 80 . 
2 1 : PB = 1 : PC = 1 7 : PD = 1 7 : PE � 2 1 : GOTO 80 
1 7 : PB = 1 7 : PC = 2 1 : PD = 1 7 : PE = 1 7 :  GOT.O 80 
4 : PB = 4 : PC = 4 : PD = 4 : PE = 4 : . GOTO 80 

63 1 6 : PB = 1 6 : PC = 1 6 : PD = 1 7 : PE = 2 1 : GOTO 80 PA = 
64 1 7 : PB = 1 7 : PC = 5 : PD = 1 7 : PE = 1 7 :  GOTO 80 PA = 
65 1 : PB = 1 : PC = 1 : PD = 1 : PE = 2 1 : GOTO 80 PA = 
66 1 7 : PB = 2 1 : PC = 2 1 : PD = 1 7 : PE = 1 7 :  GOTO 80 PA = 
67 1 7 : PB = 2 1 : PC = 2 1 : PD = 2 1 : PE = 1 7 :  GOTO 80 PA = 
68 2 1 : PB = 1 7 : PC = 1 7 : PD = 1 7 : PE = 2 1 : GOTO 80 PA = 
69 2 1 : PB = 1 7 : PC = 2 1 : PD = 1 : PE = 1 :  GOTO 80 PA = 
70 2 1 : PB = 1 7 : PC = 1 7 : PD = 2 1 : PE = 1 6 :  GOTO 80 PA = 
7 1  2 1 : PB = 1 7 : PC = 5 : PD = 1 7 : PE = 1 7 :  GOTO 80 · P A  = 
72 2 1 : PB = l : PC = 2 1 : PD = 1 6 : PE = ·2 1 : GOTO 80 PA = 
73 2 1 : PB = 4 : PC = 4 : PD = 4 : PE = 4 :  GOTO 80 PA = 
74 1 7 : PB = 1 7 : PC = 1 7 : PD = 1 7 : PE = 21 : GOTO 80 PA = 
75 1 7 : PB = 1 7 : PC = 1 7 : PD = 1 7 : PE . = 4 :  GOTO 80 PA = 

"76 PA = 1 7 : PB = 1 7 : PC = 2 1 : PD = 2 1 : PE = 1 7 :  GOTO 80 
77 PA = 1 7 : PB = 1 7 : PC = 4 : PD = 1 7 : PE = 1 7 :  GOTO 80 
78 PA = 1 7 : PB = 1 7 : PC = 4 : PD = 4 : PE = 4:  GOTO 80 
79 PA = 2 1 : PB = 1 6 : PC = 4 : PD = 1 : PE = 2 1 : GOTO 80 
80 REM 
8 1  IF X > 1 849 1 THEN PR I NT : X  = 1 8465 
82 POKE X , PA :  POKE X + 32 , PB : POKE X + 64 , PC : POKE X + 96 , PD :  POKE X + 
1 28 , PE 

83 I F  AS = CHR$ ( 8 )  THEN X = X - 1 

84 X = X + 1 
85 I F  X > 1 849 1 THEN PR I NT : X  = 1 8465 
86 I F  X > 1 8492 THEN PR I NT : X  = 1 8465 
87 RETURN 
1 00 READ B$ 
1 1 0 I F  B$ = " 0 "  THEN PR I NT : FOR P = 1 TO 2000 : NEXT : CLS : GOTO 1 00 
1 1 5 I F  B$ = " END " THEN END 
1 20 FOR G = 1 TO LEN ( B$ >  
1 30 A$ = M I D$ ( BS , G , 1 >  
1 40 GOSUB 1 2  
1 50 NEX T  
1 60 GOTO 1 00 

200 DATA I NTRODUC I NG L I TTLE LETTERS"'FOR .THE I NTERACT COMPUTER � "'  
205 DATA A 
2 1 0  DATA ABCDEFGH I J KLMNOPQRSTUVWXYZ 
2 1 5  DATA "'"' 1 2 3 4 5 6 7 8 9 0"'"' 
2 1 6  DATA " , II ' • ? ; * I = - + ' II : " , • $ % ( ) < > 
220 DATA O , "' 
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t .. i tt l e  Let t er s ,  con t . 

J U N E  

250 DATA o , II II ' PROGRAM BY·· ......... , " II ' ALVY L .  ALBERT"" 

A U G U S T , 

:55 DATA .. . .  ' 1 704 CAD I LLAC CR . s . ,,_ '
II .. ' MELBOURNE , II

' .. ' F L . 
260 DATA A 32935 , 0 , "" 
270 DATA YOU MAY NOW ENTER YOUR OWNADATA START I NG AT L I NE 200 . .......... 

1 9 8 2  

275 DATA T O  SCROLL U P  ONE L I NE ENTERAN EX PONENT I N  THE NEXT ..... DATA L I NE . ..... 

280 DATA REMEMBER TO PUT COMMASA I NS I DE QUOTES . .......... 
290 DATA TO CLEAR THE SCREEN ENTER A ZERO I N  THE NEX T  DATA L I NE . ......... 
295 DATA REMEMBER TO MAKE THE LAST ..... DATA L I NE -END- TO ..... 
296 DATA TERM I NATE THE PROGRAM""NEATLY AND RETURN COMMAND ..... TO THE KEYBOAR 
D . ,..,_ 

297 DATA .... , , 0 
-::. oo DATA GOOD LUCK AND I HOPE THE -'-PROGRAM I S· USEFUL TO YOU ! , 0 
3 1 0  DATA END 

1 POKE 1 92 1 5 , 25 
2 CLS : X  = 1 8465 
1 0  GOTO 50 
t 1  CLS : X  = 1 8465 
1 2  A$ = I NSTR$ ( 1 )  

L I T T L E  N U M B E RS 

l 3  I F  A$ = CHR$ ( 8 )  THEN X = X � 1 : PA = O : PB = O : PC = O : PD = O : PE = 0 :  
'i0TO 33 
1 4  I F A$ = 
1 5  I F A$ = 
1 6  I F  �$ = 
1 7  I F  A$ = 
1 8  REM 

.. ..... .. THEN PR I NT : X  = 1 8465 : RETURN 
" " THEN PA = O : PB = O : PC = O : PD = 

CHR$ ( 1 3 >  THEN PR I NT : STOP 
CHR$ ( 9 )  THEN 1 1  

l 'f Q = - ASC ( A$ >  - 47 
20 ON Q GOTO 2 1 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 

O : PE 

� 1  PA = 2 1 : PB = 1 7 : PC = 1 7 : PD = 1 7 : PE = 2 1 : GOTO 3 1  
i 2  PA = 4 : PB = 4 : PC = 4 : PD = 4 : PE = 4 :  GOTO 3 1  
: 3  PA = 2 1 : PB = 1 6 : PC = 2 1 : PD = 1 : PE � 2 1 : GOTO 3 1  
� 4  PA = 2 1 : PB = 1 6 : PC = 20 : PD = 1 6 : PE = 2 1 : GOTO 3 1  
25 PA = 1 7 : PB = 1 7 : PC = 2 1 : PD = 1 6 : PE = 1 6 :  GOTO 3 1  
) 6  PA = 2 1 : PB = 1 : PC = 2 1 : PD = 1 6 : PE = 2 1 : GOTO 3 1  

27 PA = l : PB = 1 : PC = 2 1 : PD = . 1 7 : PE = 2 1 : GOTO 3 1  
:::.' 8 PA = 2 1 : PB = 1 6 : PC = 1 6 : PD = 1 6 : PE = 1 6 :  GOTO 3 1  
2 9  PA = 2 1 : PB = 1 7 : PC = 2 1 : PD = 1 7 : PE = 2 1 :  GOTO 3 1  
30 PA = 2 1 : PB = 1 7: PC = 2 1 : PD = 1 6 : PE = 1 6 :  GOTO 3 1  
S l  REM 
�2 I F X > 1 849 1 THEN PR I NT : X  = 1 8465 

= 01 GOTO 33 

�3 POKE X , PA :  POKE X + 32 , PB :  POKE X + 64 , PC :  POKE X + 96 , PD :  POKE X + 
l 28 , PE 

4 I F  A$ = CHR$ ( 8 )  THEN X = X - 1 
:.5 X = X + 1 
�6 I F  X > 1 849 1 THEN PR I NT : X  = 1 8465 
S7 IF X > 1 8492 THEN PR I NT : X  = 1 8465 
�8 RETURN 
50 READ B$ 

r� o 
S5 
_:o 
� 0  

70 

IF B$ 
IF B$ 
FOR S 
A$ = 
GO SUB 

= " END " THEN PR I NT 
= " 0 "  THEN 2 
= 1 TO LEN < B$ )  
M I D$ ( B$ , S , 1 >  
1 3 :  NEX T  I GOTO 50 

. PR I NT . . . END 
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C S A V E  B A S I C  A N D  P R O G R A M S  

h y  Dave Schw� b 1 0  Jay Le e  C ourt Ann Arb or M I  48 1 04 

I liked the ' file management sys t em for BAS IC programs that 
was in t he news le tter.  However , I prefer , and s ome others might 
too , to s ave BAS IC its e lf · a long with my programs s o  t hat I only 
have t o  loa d  one tape . This can be d one by mod ifying BAS IC ' s  
t ape output list  bef ore you issue a CSAVE . The POKEs t o  save 
4A00 -5FAO and 6000 -7FFF on tape are a 

De c imal ( Hex ) To rest ore norma l CSAVE 

POKE 1 955 6 , 0 
1 955 7 , 74 
1 95 58 , 1 60 
1 955 9 , 2 1  
1 9560 , 0  
1 95 6 1 , 74 
1 95 6,,  0 
1 9564 , 96 
1 9565 , 0  
1 95 6 6 , 32 
1 956 7 , 0 
1 9568 , 96 
1 9569 , 253 

( 00 )  
( 4A )  
( AO )  
( 1 5 )  
( 00 )  
( 4A )  
( 00 )  
( 60 )  
( 00 )  
( 20 )  
( 00 )  
( 60 )  
( FD )  

POKE , 
90  
16 
2 
0 
90  
76 
2 5 3  
7 6  
2 
0 
253 
76 
255 

I use SKETCH PAD t o  generate a Banne r file without a s top code , 
and then save my BAS IC programs like this . I f ind it ve ry con­
ve ni ent t o  be able to switch from ma chine language programs t o  
BAS IC programs without having t o  load t he BAS IC interpreter all 
the t ime . · 

I N T E R A CT I O N S T O R A G E  

Ro b er t  H .  Mur phy 1 09 Po pl ar S t r e e t  C o nn e au t , OH 44030 

One o f  my mai n  probl ems with I n t e ra c t io n  i s  whe r e  t o  pu t it 
( I c a n  here the s ni c ke rs now ) bu t s e r ious l y , I d i d  no t wan t  t o  pun c h  
h o l es in t h e m  f o r  a no t eb o ok a s  this i s  inc o nv e in e n t  a n d  risks t earin� 
an� mu t i l a t i ng i t .  I f o u n d  a s d lu t io n , a  s p e c ial no t e b o o k  c al l e d  and 
Ac c ugrip . I n� s t ea d  o f  pun c h e s  i t  has a spring l oa d e d  bar o n  o ne s i de and 
al l you do is l in e  it up an d pus h  the bar down a n d  it is h e l d  i n t o  plac e .  
I t  will ho l d  a l l  l o s e  ma t er ial and i s  i deal f o r  k e e p i ng t h e  I n t erac t io ns 
whol e and i n  o rd e r .  

I woul d l ike to find o u t  
a v er s i o n  o f  Du ngons a n d  Dragons . 
some b o dy w i th a l i t t l e  1 K  S in c lair 
the 4tK the I n t erac t has it shoul d 
s e l l  or trade pl eas e c o  dac t m e . 

i f  any I n t e rac t o w n e rs h a v e  c rea t e d  
No w I know � t  c a n  b e  do n e  a s  I know 
who ma de a v er si o n  o f  i t  s o  wi th 
be ab l e  t o  h a n dl e i t .  I f  y ou wan t  to 
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B A C K  T O  B A S X C ? 

by George Leggett 20S62 Woodward Mt . Cl emens, M I  48043 

The first half o f  1 98? has b een ·quite a busy one in many ways . 
Wi th our s econd child coming thi s  fall and my ever-expanding computer 
and ele c tronic s  and now wood work , we need ed to move to a · house 

· 

that could handle· it all ! For tho s e  o f  you �orho wri te me , plea s e  make 
no te o f  my new address so I rec eive all your mail quickly .  I am 
sorry for a.!1:' d elays earlier in the year · in getting rna terial s  
s ent out. Hovine has b een hecti c ,  but things have l eveled out now 
somewha t, and things are goinc out fin e  now� 

I have gone into some new end eavors with th e VI C-20 computer. 
However, have no fear. I am no t l eaving Intera c t .  Intera ct is s till 
my first love , and for now r:ty only love ,  and if that sound s insan e ,  
i t  i s  no t .  For tho s e  o f  you who have purcho.sed my book , 8080 FD R  
EVERYONE and HACHL�E L.AliGUii.GE l"W·! ROUTII!ES I am now on the sid e you 
were in trying to l earn a new CPU, the 6502 . This i s  coming along 
slowl�' , and al thouc,h th e VIC is a grea t nachine and I might even 
reco��end it as � good se cond choice in my opioio n ,  th e 8080 i s  like 
rid ing in a Hark VI vs. th e 65C2 bein c a 1 960 Vl . ./. \-Jha. t  Pio re can I 
say, but for machine lan!5UP £ e  pro cra.r.nin� I s till maintain · the 
Interact is the b e s t  nachine nro1md . 

You may b e  sho cked b e caus e I haV(J said in the p?.. st that I do 
no t do any BASIC in the InterP. c t .  Since I ' ve had the VIC ,  BASI C  
i s  all I d o  I Th e  luxury o f  s c reen ed i tin£' has mad e  pro cra11ning in 
BASIC reall�l enj oyable in th e VI C. P erhap s one o f  you out there could 
come up ui th a s creen edi tihg pro cram for the Intera c t .  An article 
like my lates t  Maclli n e  Shop Talk \Jould b e  no thint. big for the VI C ,  
sin c e  the VI C rJ.a!:e �  slid inc tor. es like that na turally in a FOR Loop . 

Al thout;h ny 6502 Hn chine Lan;;uace is  conin�� alone , all o f  my 
so ft� ·a.re in th e VIC-20 ha s b een 1-rri tten i:, B-! • .SI C, \Jb icb d o esn 1 t �1cke 
a lot of d i fference , G i r. c e  BASI C i s  in rtel l ,  and there is n o  need to 
l o ct t1 o. J.u.nLu:,c c  te. ��e . I feel that th e !  Interac t i s  . th e  b e s t  rmchine 
fo r \·That it d o e s  thc=t. t  the 8C80 ever sa\.r, and tha t compared to th e 
6502 , the 8088 i s ·  vas tly superior. 

1 9 8 2  

''**************************************** 

PLANET CONQUEST - As the c ommander of a space s huttle , your mis s i o� is 
to defeat Mart ians and c oloniz e  Mars . For 1 or 2 players . Joyst �cks 

ne ed ed . Spe c i fy Leve l II Or Fast line BAS IC Vers i on .  . 
SLOT MACHI NE - Why buy a s lot mac hine when you can buy this fantast 1 c  

program? 1
-

j oyst i ck is needed • . 
METRIC CONVERS I ONS - Sinc e  the U . S .  is swit �hing over t o  t he Metr� c  

Syste m this progra m is a mus t ! Does 40 C onvers ions . 

The programs requ ire Level I I ,  and they are $4. )0 each or $:? · 00 for 

all t hree plus plans t o  s how a novice how t o  bu ild a mul u 1-a larm 

sys t em for under $JO .  C ontact � ( 302 ) 658-051 6 af t e r  Jpm EST 

David K .  Nich o ls 509 Eas t 5 t h  St . Wilmington , DE 1 9801 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
Announ c i ng a new ut i l i t y ,  the 

U N I V E R S A L  P R I N T E R  O V E R L A Y  

Th i s  prog r am - ad d s  a h ar dcop y  c ap ab i l i t y t o  e i t her Level I I  or to 
BK Graph i c s BAS I C  f or user s whose I n t er ac t s  h ave RS232 p or t s .  
Bot h t h e  Sl agh a n d  Mi crov i deo por t s  ar e suppor t ed a n d  t h e  pr i n t er 
over l ay i s  compat i b l e  wi t h  both t h e  Leonardo and Fast l i ne 
gr ap h i cs over l ay s .  Th i s  c ompat i b i l i t y i s  att a i ned <it a sma l l cost 
i n  p rogr ammi n g  spac e .  < Less t h an 500 bytes . ) 

Provi si on i s  · made f or t h e  user to wr i t e t o  t a p e  a c op y  of t h e  
enhanced BAS I C  s o  t h at subsequent l oads m a y  b e  o f  a si ng l e 

. c asset t e . 

Avai l ab l e f r om Har r y  Hol l oway , PO Box 2263 , Ann Arbor , M I  481 0b. 
Pr i c e $ 1 2 . 50 postpa i d w i t h i n  the US or Canad a .  MI r esi dents 
p l ease add $0 . 50 sal es t ax . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 6K INTERACT F OR SALE includes ra is ed keyboard , auxili�ry c ommercial _ 
keyboard rec onf igured for the Interact ,  2 controllers , RF TV ad apter , 
dust cover ,  PLUS 60 programs includ ing Packrat & Alien . Invaders , als o  
c omplete financ ialpackage , games & 8K Fast Graphics BAS IC , Monit or 
PLUS Comple te Documentation, all news letter issue s , . .  Bas �c� lly Speak­
ing" Manual , catalogs etc . Total worth much more than sacr1.fice 
a sking $550 c omplete Call a B .  Shumaker ('31.3 ) 661 -22.32 after 6pm 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

F O R T H  F O R  T H E  I N T E R A C T  

a d a P t a t i o n o f  t h e  F . I . G .  s ta n d a r d F o r t h  f o r  I n t e r a c t 
I t  c o m e s c om P l e t e  w i t h  a n  a s s em b l e r •  a g r a P h i c s  

T h i s  i s  a n  
c om P u t e r s .  
Pac k ag e •  a n d  
t h a n  BAS I C .  

a l i n e  e d i t o r . F o r t h  i s  f a s t e r  a n d m o r e  P o we r f u l  

I n c l u d e d  i s  d o c um e n t a t i o n o f  t h e  d i f f e r e n c e s  f r o m . a n d  a d d i t i o n s  
t o  t h e  F . I . G .  s ta n d ar d .  A F o r t h  man u a l  i s  N O T  i n c l u d e d  < I  s ug ­
g e s t  . .  S t ar t i n g F o r t h , . .  b Y  L e o  B r o d i e r ava i l a b l e  f r om t h e  F o r t h  
I n t e r e s t  G r o u P t POB 1 1 0 5 t San Car l o s t  CA 94070 ) .  

BY t h e  wa Y t Fo r t h  n ow mak e s  u s e  o f  a l l m e mo r Y  ava i l a b l e o n  Y o u r  
I n t e r a c t r w h e t h e r  Y o u  h a v e  1 6K t  32K r o r  e v e n 48K b Y t e s . 

F o r  Y o u r  c o P Y  o f  F o r t h  f o r  t h e  I n t e r ac t r s e n d  $ 1 2  t o : 
R .  Sc h na P P • 8 0 62 G o l d  C o a s t D r i v e r Sa n D i e g o , C A  92 1 26 

A l s o  ava i l a b l e  ar e :  
--A s u P e r - f a s t  L I FE P r o g r am r u s i n g t h e  l e f t  J o y s t i c k • •  : . $6 
--A s m o o ! h  P I NG- Po ng P r o g r am , u s e s  b o t h  J o y s t i c k s  • • • • • • •  $6 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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ADVENT URE CLUB . After you have fully complet ed an adventur e, it ' s  not 
much fun to go through · it again.  You 're re ady for the next adventur e .  For 

only $25  per year, you can have 6 new adventure games . One will be mailed 
to you about e very 60 days . ·  Most will be in Level II B ASIC but at least one 
per y ear will b e  ful l  le ngth ( l O K+) in machine languag e .  Pleas e n0te that 
the s e  ar e s t andard non -graphic adventure games . If you have never played 
an adventur e gam e b efore, we s uggest you order Enchanted A dventur e from 
our r egular progr am list firs t .  Send for a list  of our o ther progr ams . 

Richard Jones,  Route 2 ,  Box 1 9 1 ,  Cole Cam_p, MO 6 5 3 2 3  

T h E!' S A B R E  P c:u·-t 
<:; t i l l  a v a i l ab l e  f or on l y  $ 24 . 99 p l u s $ 2 . 00 f or s h i p p i n g .  s e·e l as t  
I NTERACTON News l e t t er f or d e t a i l s . 
Now a v a i l ab l e  f r om SABRE -- T h e  ML4 Wor d Prbc essor � F u l l c �r sor c o n t r o l , 1 8  
c omman d s  f or t ex t  h an d l i n g �  u p p er a n d  l ower � ase h an d l i n g c ap ab i l i t y ,  
r easonab l y  p r i c e d , a t r u e  m ac h i n e  l an g ua g e  t ex t  p r oc es s o r . · 
1 1L4A - For I DS e q u i p p ed I n t e r ac t s  - $9 . 00 
ML4B - Non I D S e q u i p p e d I n t e r ac t s  - $ 1 0 . 00 
Req u i r � s  t h e  SABRE Por t .  P l e a s e  i n c l ud e  $ l . b0 f or s h i p p i n g .  
SABRE , 1 4 1 5  C r e e k  H o l l ow Dr . , S e a b r oo k , T X , 77586 , ( 7 1 3 ) 4 9 8 -3038 

Tap e  and book incl'ld e s  nll routines from 80BO :l"O R.  �v:.:;RYm:E plus fifteen n et-r n :-utin�J s .  On e of the s e  i s  a full WRITE Routin e wi th no tes and upd a te s  since th e •'Plea s e  of the first l·fa.chJ.· ne T -nm,., b 1 " d ..,1 0  00 .I...IU u � Ge oo c .  .:Jen =;;� • • • 

,CUC: .FDR E''J'::::l1YOlll!; $1 5 . CO 

· �·ogro.:.m.er Pack,  including 8080 FOR 1\TERYOHE !·lACHINE LANGUAGE RAH ROUTD�ES and :� - Y Pl-C TTEIG HOI.fi TOH $22 . 00. 
' 

For 
.:w �tware 

L� fre e  product l i s t  including !'laterial s for the Intera c t  and new­
fo r the VI C-20 computer, s end a s elf-addres s ed stamped envelope to :  

George Leggett 20562 Woodward Mt • .  Cl emens ,  H I  48043 



• I N T E R A C T I O N N E W S L E T T E R  

A U G U S T , :1. 9 8 2  

* * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * *  
C O M M U N I CA T O R  
C3 "V' E!'r- 1  .a. y - - -

Great l y  i mproves keyboard response 
of Mi cro-Vi deo � co�n i cator � program. 

$3 . 0o-- i f  you send b l an k  t ape 
$5. 00--i f I provi de tape 

( i nc l udes post age )  
· 

Robert M. Al pert 
1 1 44 N. 35th St . ,  Apt . 2 
Camden , NJ 08 1 05 

************ *************** ******** *  

p .a. g e!'  2 :1.  

'VENTURE ! ! !  Not jus t any ADVENTURE , but now in full-color graphic s . 
8K · Graphics BAS IC is needed . First , voyage int o  THE FORGOTTEN 
CAVE , and unc over Z iliad ' s  most hidden s e crets , but wat ch out f or 
�ricks , traps , and anc ient monsters who keep his . lair we�lguarde d .  

Then, enter BLACK FOREST , where you mus t  f ind the mis s ing 
�ctor who has the only cure for your d iseas e , but you better be 
1ick ! You only have three days t o  find him bef ore • • •  
t5 . 00 for both games to a 

an Carey 58 Algonqu in Tra il Medford Lks . , NJ 08055 

��****** * * * * * * * * * * * * * * * * * * * * * * * ** * *** * * * � ** * * * * * * * * * * * * * * * * * * * * * �* * * * * * * * * * * * 
• 

� E T C H  P A D  - B A S I C  p r o g r a "  w i th e x t e n s i v e "a c h i n e l a n g u a 9 e  subr o ut i n e s  f o r  * 
c r e a t i ng ,  " o d i f y i n g ,  a n d  s a v i n g s c r e e n  d i s p l a y s . D r a w s  o p e n  a nd f i l l ed * 

' c i r c l e s , r e c t a n g l e s ,  l i n e s , a n d  l e t t e r s  w i th s u p e r - f a s t  j oy s t i c k  p o s i - * 
\ i o n i n g . S a v e s  s c r e e n  o n  t a p e  w i th o r  � i t h o u t  s t o p  c od e  < t o c r e a t e  p r o - * 

r a "  b a n n e r s > .  H o u r s  of f u n  f or a l l a g e s  • • • • • • • • • • • • • • • •  � · · · · · · $ 8 . 00 * 
D I S A S S E M B L E R  i n  B A S I C  a n d  OUEST i n  E D U - B A S I C  s t i l l  • • • • • • • • • • • • 5 . 0 0 e a c h *  

David J .  Schwab 1 0  J a y  l e e  C ou r t  A n n  A r b o r , H I  4 8 1 0 4  * 

' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

IRED • •  Max imum of $75 labor ( pl�s part s ) mos t are less 

' ES 3380 Cork Oak WP y Pal o  Alt o , CA 94303 
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I NTERACTION 
A NEWSLETTER FOR I N T E R A C T  O W N E R S  

SEPT . OCT . , :1 9 8 2  V O L. . 

PART I N G OF THE W A Y S  

As the year has progress ed , I have found it incre as ingly d ifficult 
to keep up with the work on INTERACTION • Be cause there are so many 
( though only JOO paid subs cribers this year ) who s t ill need the 
support of a news le tte r ,  including those whose pro j ects would never 
be considered f or sale by MicroVideo ,  I have d ec id ed to give the 
newslet ter over c ompletely to Ge orge Leggett . One of my s t ipulat ions 
to George wa s that he would continue the ne�letter for a t  least 
another yea r.  George had no d iff iculty in �ree ing to this and believes 
tha t  there are many more years of us efullne ss for the Int eract . 

Unless you support George and the newsle tt e� many pro j ects and 
ideas may wit her. Without the news le tter you would have never 
s een th� HILO Monitor or The Monitor ROMs . Russ Schnapp ' s  FORTH 

. re jected by Micro¥id e o  be cause they did not know how to use it or 
support it would have never been brought to. market . Becaus e MicroVideo 
has a memory expans ion, walt Jopke would be wast ing his t ime d e ­
veloping a J2K memory system, S-1 00 convers ion and � floppy disk 
system without a newsletter t o  promote this items . The same goes 
for anyone who even sells one program through the newslett e r .  

I would like t o  t hank  everyone who has contributed over the years 
and all of the unprinted programs , articles and ideas will be turned 
to George for hia cons iderati on for publication. Please keep the 
!low of informati on still inc oming , s o  INTERACTION will cont inue t o  
b e  a success . 

P R X NT X NG T H E  X NT E RACT S C R E E N  

Har r y  Hol l oway � P O  So>C 2263 , Ann Ar b or , M I  480 1 6  

Dur i n g t h e  p �st ye�r I h av• h ad man y en qu i r i es ab out t h e u sa 
of t h e  Ep son M X SO gr aph i c s f ea t ur as .  The r esu l t i s  t h ese n o t es , 

wh i r. h d •sc r. i b •  two t •c h n i qu•• f or 9 •t t i n ; • pr i n t out of t h •  
I n t er ac t ' s  v i d eo d i sp l ay .  Th e ex amp l es a r e  set u p  f or t h e  M X 80 � 
but t h •y c ou l d b e  r •wor k •d f or ••v•r • l  ot h •r pr i n t •r •  b y  c h an g i n �  
t h e  c on t r o l c od es .  T h e  p r ogr am ex amp l es ar e ! n  BAS I C .  Th i s  g i ves 
a r at h •r al ow pr i n t ou t . < Ab out 9 m i n ut es f or t h •  f i r st m•thod a n d  
ab out 1 2  m i n u t es f or t h e  sec ond . )  Mac h i n e  c od e  wou l d be f a s t e r � 
b u t  l ••• ac c •ss i b l e t o  t h e  l �•r ag• u ser . 



X N T E R A C T X O N NE W S L E T T E R  

S E P T - O CT - , 

Pr i n t i ng the I NTERACT screen , cont . 

I assume t h a t  t h e  r eader h � s  a ser i a l out p u t  p o r t  a n d  a 
BAS I C  wi t h  su i t ab l e p r i n t er dr i ver s ( i e . L e v e l  I I  or SK p l us a 
pr i n t er over l ay or RS232 BAS I C > . The R S232 p or t  s h ou l d b e  set u p  :. � . " t o  t r an sm i t 8 d a t a b i t s  < t h e  p r i n t er over l ay sh ou l d h.:we<- _· 5.'<. ;·'' · ' 
d oc umen t at i on t h at d esc r i b es how t o  d o  t h i s  e i t h er w i t h  a n  
ex p l i c i t  c ommand or w i t h  a POKE > an d t h e  ser i a l b o a r d  � n  t h� � X SO 
shou l d b e  set t o  pass a l l 8 d a t a  b i t s .  T h e  met h od f or t h i s  i s  
d i f f er en t  f or d i f f er en t  ser i a l boar d s  and i t  shou l d b e  desc r ib ed 
i n  t h e  d oc umen t a t i on .  My e ar l y  2K b u f f er ed ser i a l b oa r d  h as a n  8-

f o l d  d i p sw i t c h  w i t h  swi t c h  4 p a ssi n g  the h i g h -or d er b i t when of f 
.and z er oi n g  i t  wh en on . < CAUT I ON ! T h e  d oc umen t at i on t h a t  I 
r ec e i ved f r om Ep son h ad a l l of t h e  s w i t c h  p o s i t i on s  r eversed f r om 
t h e i r ac t u a l  v a l ues . ) A l at er ver s i o n  of the same b o a r d  h as t wo 
d i p sw i t c h e� an d a c c ur a t e  d o cumen t at i on .  

Suppose t h at BAS I C  an d a su i t ab l e  p r i n t er d r i ver h ave b ee n  
l oaded a n d  t h at t h e  ser i a l p o r t  h a s  b ee n  i n i t i a l i se d . Now . set the 
over l ay p r og r am s o  t h at f ur t h er P R I NT st a t emen t s  g o  t o  t h e  
pr i n t t:tr , b u t  n ot t o  t h 11  11c r ••n . < For RS232 BAS I C  r ep l a c e  tha  
f o l l owi n g  PR I NT st a t emen t s  w i t h  LPR I NT . > Gen er a t e  a p i c t ur e  on 
tha sc r aen , • i t h ar b y  l oa d i ng a b a n n er f r om t ap e  or b y  l o a d i n g 
a n d  r u n n i n g a p r og r am . Now t h e  p i c t ur e  m a y  b e  d um p ed t o  the 
p r i n t er b y  l oad i ng a n d  runn i n g one o f  t h e  f ol l ow i ng p r og r ams . 

T h e  f i r st ex amp l e i s  b ased on t h e  TRSSO-st y l e b l oc k  gr· ap h i c  
symb o l s t h at a r e  a v a i l ab l e w i th t h e  Ep son M X SO w i t h  i t s or i g i n a l  
ROM or w i t h  t h e  ear l y  Gr af t r ax ROMs � b u t  n o t  w i t h  t h e  l � t er 
G r a f t r ax p l us ROMs . T h e  b l oc k  g r ap h i c  c h ar ac t er s a r e  f or med b y  
mak i n g a l l p er mu t at i o n s  o f  f i l l ed s q u a r e s  i n  a 2 b y  3 ar r ay t h a t  
oc c u p i es a s i n g l e c h ar ac t er p o s i t i on .  For t u n a t e l y �  · t h e  64 
p os s i b i l i t i es ar e ar r an g ed i n  a c on v en i en t  se quen c e .  Th e b a se 
v a l ue f or t h e  ASC I I c o d e  that  c or r esp on d s  to a l l o f  t h e  s qu a r es 
b l an k  i s  1 60 .  To t h i s we must �dd � v a l ue f or e a c h  n on b l a n k  
s quar e 

i •--• -E·-. • - IE:: . 

• 
-­

,,.. 

--

-------

• . ... 
..1 ..... I I I 

: .. · . ·· ·! 



I N T E R A C T I ON  NE W S L E T T g R  

S E P T - O C T . ,. 1 9 8 2  

Pr i nt i ng the I NTERACT scr een , cont . 

. • 

. . 

. . 

. . 

2 1 =2 

2 3=8 
. • 
. . 
. . 

As sh own i n  t h e  d i �g r am ,  t h e  n umb e r s  t o  b e  � d d ed d oub l e a s  

w e  r e a d  a c r oss an d d own t h e  b l oc k .  Th i s  l e a d s  t o  a s i mp l e s c r een 

d ump i n  wh i c h we p r i n t out the sc r een 6 p i x e l s a t  a t i me .  

1 00 PR I NT :  REM MAKE SURE AT LEFT MARG I N  
1 1 0 D=2 : REM 2 ASS I GNED TO V AR I ABLE FOR SPEED 
1 20 C0� 1 60 :  REM BASE FOR CHARACTER SET 
1 30 FOR Y�73 TO 3 STEP -3 : REM SCAN D OWN I N  3-ROW BLOCKS 
1 40 FOR X•2 TO 1 08 STEP 2 : REM SCAN ACROSS I N  2 -COLUMN BL OCKS 
1 50 C=CO : F= l 
1 60 FOR J •O TO 2 : R E M  SUM CONTR I BUT I ONS FROM 6 P I X EL S  
1 70 F O R  I •O TO 1 
1 80 C=C+F*SGN < PO I NT < X + I � Y-J > > 
1 90 F=D*F 
200 NE X T  I � J  
2 1 0  P R I NT CHRS C C > ; : REM P R I NT THE 6-P I X EL BLOCK 
220 NE X T : REM LOOP ACROSS THE . TR I PLE ROW 
230 PR I NT : REM STEP DOWN FOR NE X T  ROW 
2 40 NE X T : REM LOOP FOR NE X T  T R I PLE ROW .

· 

The J og i c of . .  t h i s n e e d s  n o  c ommen t .  T h e  s c r een g e t s  

t r an sf er r ed �  b u t  · we 1 ose t h e  c o l  or i n f or rnat i on .  Th e b a c k g r ound 
c om�s out wh i t a a n d  � v � r y t h i n g  a l ae i s  b l ac k .  Th i s  wor k s  o u t  f i n e 
f or g r ap h s �  as �h ewn i n  t h e · a� a mp l m ,  b u t  i t  i sn ' t  t oo a t t r a c t i v e 

f or · p i  c: \:1..1r e s .  

W i t h  e i t h �r of t h e  se t s  of Gr af t r ax ROMs w e  c a n u s e  b i t ­
lnap p e d  � r �p h i c s t o  rna k e  a s c r een d ump t � at d i st i n g u i sh es c o l or s .  
A p r og r am t h a t d oe s t h i s  i s  

0 D I M  C < 3 � 5 ) : REM · ARRAY FOR DOTS I N  COLORED P I X ELS 

5 P O K E  i 92 1 5 , 25 :  RE M ENABLE PEEK AND POKE 

1 0  FOR I =O TO 3: REM READ VALUES FOR DOT P OS I T I ONS IN P I X EL 
20 FOR J =O TO 5 
30 REAO . C < I , J >  
40 NE X T  J � I 
50 X 1 �2 :  X2• 1 08 :  REM RANGE OF X TO DUMP 
60 Y 1 =5 :  Y2=75 : REM RANGE OF Y TO DUMP 
70 NC•6• < X 2 - X 1 + 1 ) : R EM NUMBER OF DOTS I N  A ROW 
80 LH= I NT C NC / 2�6 ) : REM H I GH BYTE FOR NC 



X N T E R A C T X O � N E W S L E T T � R  

S E P T -

Pr i nt i ng the I NTERACT screen , con t .  

9 0  L L =NC-256*LH : REM LOW BYTE FOR NC 

1 1)0 A=- 1 6384 : REM PORT OUTPUT ADDRESS FOR MV PORT 
1 1 0 P R I NT :  REM GET TO LEFT MARG I N  

O C T - , 

1 20 PR I NT CHR$ ( 27 >  J " 3 " J CHRS C 24 ) J : REM SET 2 4 / 2 1 6 " L I NE SPAC I NG 

1 30 FOR Y•Y2 TO Y l  STE? -2 : REM 2 P I X ELS PER ROW 

1 98 2  

1 40 PR I NT CHR. ( 27 ) . " L " J CHR$ ( LL > J CHR• < LH > J : REM SET U P  FOR N C  BYTES 
1 30 FOR X � X l TO X 2 :  REM STEP ACROSS THE DOUBLE ROW OF P I X ELS 
1 60 CH=P O I N T C X , Y > : RE M  COLOR OF TOP P I X EL 

1 70 C!..=PO I NT C X � Y - 1 > : REM COLOR OF BOTT OM P I X EL 
1 80 FOR I aO TO S : REM 6 BYTES ACROSS A P I XEL 
1 90 CC=C < CL , I ) + 1 6*C < CH , I > : REM 4 DO TS VER T I CA L L Y  FOR EACH P T X EL 
200 POKE A � CC :  REM SEND TO PORT 
2 1 0  NE X T  I , X : REM F I N I SH ROW 
220 PR I NT :  REM STEP D OWN TO NE X T  DOUBLE ROW 
230 NE X T :  REM L OO P  THROUGH ROWS 
240 P R I NTCHR$ C 27 > ; CHR$ C 64 > ; : R EM RESET PR I NTER DEFAUL T VALUES 
500 DATA O , O � O , O , O , O : REM VAL UE S FOR COLOR 0 = BACKGROUND 
5 1 0  DATA 1 , B , 0 , 4 , 0 , 2 : REM COLOR 1 
520 DATA 5 , 9 , 1 0 , 6 , 3 , 1 2 :  REM COLOR 2 

530 DATA 1 3 , 1 5 , 1 5 , 1 5 , 1 5 , 1 5 :  REM COLOR 3 

The ax amp fe shown i s  a b a n n er t h a t  w a s  s t r i p p ed f r om a g a me 
t ap e  ( wi t h  Tap emast er > • 

.. . 
D 
. . . .  ., .  

·�: { { { ·'· ·'· 
�: :�: 
·'· ',\ \ .  ·'· 

. . . . .. .. 

. . .  ;·,·· · 
·-�··;·.:·.- -:::::-

;·;

· . 
..... ,., .. ,., .. ,;::··;·.:-;·. 

T h e  r ou t i n e d o e s  r e qu i r e  a l i t t l e  a d d i t i on a l  c om m en t . E a ch 
p o k e  � u t s  o u t  a c o l umn of 8 d o t  p o s i t i on s  some o f  wh i c h m a y  b e  
b l an k . I f  t h e  n u m b er p o k ed i s  e x p r e s s e d  i n  b i n ar y ,  t h e  d ot 

p o s i t i on s  t h a t a r e  p r i n t ed c o r r e s p o n d  t o  t h e o n e  b i t s  w i t h  t h e  
l ow-or d e r  b i t c o r r e sp on d i n g t o  t h e  l owest d o t  p o s i t i on .  T h e  t op 4 

. d o t s a r e i n  o n e  p i x e l � n d  t h e  o t h er 4 d o t s �r e i n  t h e  p i x e l 
i mmed i a t e l y b en e a t h  i t .  S i x  ad j a c e n t  c o l u m n s  a r e  u s ed t o  p r i n t 
t h e  p a i r of p i x e l � . 



X N T E R A CT X O N · N E W S L E T T E R  

SEP T . O CT - , 1 9 8 2  

Pr i nti ng the I NTERACT screen , con t . 

At f i r st g l a n c e  i t  m i g h t  seem t h at one c ou l d usa a PR I NT 

st a t eme n t  i n �t e•d of a POKE t o  put out t h e  c o l umn . Usu a l l y  t h i s  

w i l l  n ot wor k b e c •use we w i l l  n ee d  t o  p u t  out a r ow o f  over 600 

c o l umna . Most PR I NT rout i n es w i l l  n ot a l l ow such a l on g  l i n e of 

c h ar ac t er s w i t hout i n t e r j ect i n g u n wa n t ed c ar r i ag e  r et ur n / l i n e 

f eed s .  

The addr ess that i s  POKEd i s  t h e  out put r eg i s t er o f  t h e  

por t . Her e w e  h av e  u sed i n  l i n e 1 00 

A = - 1 6384 f or t h e  M i c r ov1 d e o  p or t . 

Tha • l t er n •t i va i s  
A = -9 f or t h e  S l a g h  C Pr ot e c t o )  p or t . 

I n  p r i n c i p l e �  we sh ou l d t est t h ilt t h e  p or t  i s  r e m d y  b ef on� 
send i n g out e a c h  v a l u e .  However � BAS I C  r u n s  s o  s l owl y t h a t we c an 

g e t  mw� y w i t h ou t t h i s  c omp l i c at i on .  T h e  BAS I C  e qu i v a l en t s  of t h e  

t es t s  t h at wou l d b e  n ee d e d  i n  a mac h i n e  l an g u a g e  p r og r am a r e  

1 93 I F  PEEK C A+6 ) AND 1 6  = 0 GOTO 1 9 3 

1 96 I �  PEEK C A+3 ) AND 32 2 0 GOTO 1 93 

f or t h e  MV p or t  a n d  
1 93 IF PEEK C A- 1 ) AND 10 < >  2 GOTO 1 93 

f or t h e  S l a g h  p or t . 

T h e  DA·. ;. st a t emen t s  500-530 g i v e t h e  p i >; e l  m.ap s t h a t  I c h ose 
f or t h e  c o l or s .  For c ol o r s  0 t h r ough 3 �  t h e  6*4 b l oc k  f or a 
s qu a r e  p i � e l c o n t a i n s 0 � 4 � 1 2 ,  and 24 dot s .  

To ad a p t t h i s p r og r am f or t h e  S.ab r e  
st at emen t s  mu st b e  r e p l a c ed w i t h  c a l l s  t o  a 
sub r out i n e v i a t h e  USR f un c t i on .  Th e r es u l t i n g 
need a p r i n t er over l a y t o  b e  pr esen t . · . 

p or t  t h e  P R I NT 
mac h i n e - l a n g u a g e  
p r og r am wi l l  n ot 

I n  t h e  p r og r am a b o v e  d e l et e l i n e 1 00 an d r ep l ac e  or i n ser t 
t h e  f o l l ow i ng l i n es 

7 GO SUB :300 
1 1 0 B=USR C 1 3 ) : B=USR C 1 0 ) . 
1 20 B=USR C 27 � : B=USR C 5 1 > : B =USR C 2 4 >  
1 40 B=USR C 27 > : B=USR C 7 6 > : B=USR C LL > : B=USR C LH >  
200 8=USR C CC >  
240 B=USR C 27 > : B�USR C 64 )  
300 POKE 1 94 73 � 9 : REM POKE I N  USR ADDRESS 
3 1 0  POKE 1 94 74 � 74 

. 

320 FOR I = 1 89 5 3  TO 1 9028 : R EM POKE I N  USR ROUT I NE 
330 READ J 
3 4 0  P OKE I � J  
350 NE X T  
360 RETURN 
3 9 0  REM BYTES FOR USR ROUT I NE 
4 0 0  DATA 2 0 5 � 1 78 � 1 06 � 1 23 � 243 
402 D A T A  229 , 2 1 3 � 1 97 , 2 4 5 , 2 45 
404 DATA 58 , 7 , 56 , 254 , 239 

. 

406 DATA 1 94 � 1 9 , 74 , 33 , 2 1 9 
408 DATA 95 . 1 26 , 24 6 , 1 28 . 1 1 9 .  



X NT E R A C T X O� N E W S L ET TE R  

p a.g oe 6 

Pr i nt i ng the I NTERACT screen ,  con t . 

4 1 0  DATA 62 , 2�� . �0 , 0 , 48 
4 1 2  DATA 22 , ! 1 20� , 60 , 74 
4 1 4  DATA 24 1 , 22 , 8 , 20� , �9 
4 1 6  DATA 74 , 1 75 , 22 , 1 , 20� 
4 1 8  DATA 60 , 74 , 1 9� , 1 1 4 , 1 
420 DATA 4 7 , 1 � , 9� , 230 , 1 28 
422 DATA 1 74 , �0 , 0 , 1 6 , 1 
424 DATA �� 1 1 1 1 3 , 1 94 , 7 1  
426 DATA 74 , � , 1 94 , 7 1 , 74 
428 DATA 2 1 , 200 , 1 23 , 1 95 , 60 
430 DATA 74 

S E P T - O CT - , 1 9 8 2  

T h e  USR r out i n e i s  t h e  st and ar d  Sab r e  p o r t  d r i ver p r ef i x ed 
wi t h  t h e  t wo i nst r uc t i on s 

CALL 6AB2 
MOV A , E 

that t r an sf er t h e  ar gument of t h e  USR f un c t i o n  t o  t h e  A r eg i ster 
f er u •e b y  t he . Sab r a r out i n e .  Thr ee of t h e  d a t a  v a l ues above ar e 
u n d er l i n ed . These a r e  user c h an g eab l e . Th e f i r st ,  i n  l i n e 4 1 2 ,  
sp Qc i f i es t h e number cf st op b i t s .  The e t h er s ,  i n  l i n e 424 � a r e  
t he l ow-or der and h i gh -or der b y t es of t h e  b aud r at e  d i v i sor < set 
here f or 2400 b aud ) . 

I h a v e  put t h e  USR r out i n e at 4A09 • Th i s  w i l l  b e  out of t h e  
w a y  o f  ever yt h i n ; •� c ep t  t h e  CLOAD* an � CSAVE* r ou t i n e s ,  wh i c h 
w i l l  c l obb er t h e  c od e  i f  t h ey are used . 

X NT E R A C T  H E A D  AL X G N M E N T  

by Alvy Albert 1 704 Ca d i lla c Circle S .  Me lbourne , FL 3 2 9 35 

In trying t o  solve a problem of head a lignment , I came across a 
neat s olut i on . I t hink that some people may have us ed the Interact 
a li�nment tape which is at best crud e . What I d id was with my IOS 
ROM ,  I f illed 4000 to 49FF with 01 , 4AOO to 4FFF wi th AA and 5000 
to 5F7F wit h  FF • Then W 4000 , 5F7F . This gives a c onstant data 
feed that is easy t o  ad jus.t to at 3 d ifferent aud io levels • •  It can 
als o be d one wi th the HILO Monit or or Monitor 1 . 1  
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Z NT E R A C T  Z / 0 X N  F O R T H  

b Y  Ru 5 s S c h naP� t 8862 Go l d Coast Dr i v e , San D i eg o ,  C A  92 1 26 

I have r e c e i ve d  n umer o u s  q u e s t i o n s o n  h o w  o n e  may ac c e s s  
I n t e rac t i / o d e v i c e s  f r om FORTH . Th i s  ar t i c l e w i'l l t I h o P e , 
answ• �  mo s t  o f  t h e s e  � u es t i o n s t and s t i mu l at e  f u r t h e r  i n t e r e s t  
i n  t h e  l an,u�9 e . Th e mo s t  9 e n e � a l  answer t o  t h i s  � u es t i o n  o f ,  
"How d o  I i nter fac e FORTH t o  mY i / o  dev i c e? .. i s  t h i s :  T h e  same 
waY you wou l d do i t  i n  ass embl er l an,uag e ; y ou wr i t e dev i c e  
driver r o u t i ne 5 t an d u s e  t h os e .  Gran t e d t n o t  a l l of Y O U  a r e  
s y s t ems Pr o, r amae r 5 t a n d  s o  Y O U  m i g h t  n o t  k n ow what I mean b Y  a 
d ev i c e  d r i ve r t b u t  I ' l l t r Y  t o  c l ear t h a t  u P  i n  t h i s ar t i c l e . 

Ba s i ca l l y ,  a d r i v e r  i s  a r o u t i n e < o r s e t  o f  r ou t i n e s > 
wh i c h P r ov i d e  a s i mP l e i n t e r fac e t o  a ( po s s i b l Y qu i t e c o mP l e x >  
d e v i c e . For e x amP l e ,  t h e  r o u t i n e < i n ROM ) t ha t  i mP l e me n t s  t h e  

BAS I C  TONE s ta t eme n t  i s  a d r i v e r  f o r  t h e  " s o f twa r e  s o un d " o u t P u t  

d ev i c e . I n  ma n Y  case s ,  t h e  d ev i c e d r i ve r s  a l r ea d y  r e s i d e i n  t h e 

ROM , as f o r  t h e  cas e o f  TONE . A f ew d ev i c e s  r equi r e Y o u  t o  
s u PP l Y d r i ve r  r o u t i n e s t s u c h  a s  t h e  T I  s o u n d  c h i P t  o r  a n  RS-232 
Po r t . Some d ev i c e s ar e Pr ov i d e d w i t h an e x r em e l Y e a s Y- t o -u s e  

i n t e r f ac e ; Th e s e  have d r i ve r r ou t i n e s  i n  ROM t ha t  a r e  e x e c u t e d  

ay t omat i ca 1 1 Y t  6 0  t i m e s  each s e c o n d . T h e s e  d ev i c e s  a r e t h e  k e y ­
b oar d • J o Y s t i c k s , P o t e n t i o m e t e r s ,  a n d  t h e  63Hz c l o c k . T h e  
r e s u l t s o f  read i ng t h e s e  d ev i c e s a r e  l e f t  i n  f i x e d  memo r Y  
l o cat i o n s  f o r Y o ur P r ogram ' s  P e r u sa l , a t  i t s  l e i s u r e .  L e t ' s  

t a l k ab o u t t h e s e  d e v i c e s  f � r s t : 

KEYBOARD : T h e  k e y b oar d ' s  memo r Y  l o cat i o n s  ar e < i n h e x > : 
5FD3 : K e Y b oa r d s t at u s ; 3 = n o k e Y s t r o k e  r e a d Y Y e t 
SFO l : K e Y b o a r d  d a ta ; o n e  b Y t e o f  ASC I I 

Some e x i s t i n9 FORTH r o u t i n e s ar e KEY t ?TERM I NAL t E X PECT . 
A u s e f u l wo r d  i s  : ?KEY 5F0 0 cA · ; < - > f ; f< > 0  w h e n  k e Y  i s  s t r u c k ) 

.JOYST I CKS : 

5FF 1 : L � f t  J o y st i ck  . 
5FF2 : R i �h t  J o y s t i ��  

T h e  va l u e s  i n  t h e s e  l o c a t i o n s  h a v e  i d e n t i c a l  mean i n g t o  t h e  

BAS l C  ,JOY d e f i n i t i o n .  T h iJ S  a •J s e f u l  w o l" d  i s ': 
: JOY 5FF 1  + CA ; ( n� >v ; n = 0  l e f t  J o y ,  n = 1  r i 9 h t  J o y ) 

ANALOG PORTS ( IJ P d a t e d  1 0  t i m e s  P e l"  s e c o n d ) :  
5FF7 : Le f t  F i r e  b •J t t o n . ( .  < 1 6  wh e n  b u t t o n  h a s  b e e n  P u s h e d  
5FF8 : " P o t e n t i om e t e r- ( pad d l e )  
5FF'? : " S P a r e 
5FFA : R i g h t  F i r- e 
5FFB : " Po t e n t i o me t e r-
5FFC : " S P a r e  

Y o u  � r d b ab l Y g e t  t h e  i d e a  b Y  n o w ;  
: F I RE I F  5FFA ELSE 5FF7 ENO I F  C A  1 8  < ; < J - > f ; J =i i s  l e f t )  
: POT I F 5FFB ELSE 5FF8 ENO I F  CA ; < J - >v >  

T h e  a n a l o g  P o r- t s  c a n  b e  t u r n e d  o f f , Y i e l d i ng a sma l l s P e e d  i m­
P r o v eme n t , b Y  s t o r i ng a n o n z e r o  va l u e i n  t h e  wo r d a t  SFFS . 
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S E P T - O C T - , 

FORTH I / 0 ( c o n t i n u e d ) 

60 H Z  CLOCK : 
T h i s  c l � c k  r e s i d e s  i n  a �o r d  at 5FEF . T h e  c l o c k ' s  v a l u e  i s  

i n c r e m e n t e d  b Y  o n �  d u r i n9 e a c h  i n t e r r u P t . I t  c a n  b e  u s e d  t o  

t i me an ev e n t  w i t h  r e l a t i v e l Y l ow P r e c i s i o n .  

T h e  r e ma i n i n9 d ev i c e s  a r e n o t  q u i t� a s  e a s y  t o  u s e . S o m e  
a l r e a d Y  h a v e  d r i v e r s i n  ROM , s o m e  i n  FORTH • • •  

TAPE CASSETTE DR I VE : 

T h e  e as i e s t  way t o  u s e  t h e  t aP e  i s  t o  u s e  t h e  w o r d s  a l r e a d Y  

de f i n e d  i n FORTH , s •J c h as GREC , ?GREC , PREC , READLEA D , TAPE ON t 

TAPEOF F t REW I ND , e t c e t e r a . T h e s e  r e a l l Y  a r e a d e q u a t e l Y  d e f i n e d  

i n  t h e  d o c um e n ta t i o n  a c c om Pa n Y i n9 FORTH f o r  t h e  I n t e r ac t .  T h e  

s e c o n d  m o s t  c om m o n l Y  a s k e d  q u e s t i o n i s ,  .. H o w  c a n  I wr i t e a var­

i ab l e to c a s s e t t e ? 11 L e t ' s  s a Y  YOU h av e  a var i a b l e t  o f  l e n 9 t h  

l e s s  t ha n  o r  e q u a l  t o  256 b Y t e s t name d DATA . T o  w r i t e i t  o u t : 

: WR I TE_SHORT < a d d r e s s  r e c o r d s i z e- > ; w r i t e t o  ca s s e t t e  ) · 
WR I TELEAD PREC TAPEOFF DROP ; 

DATA HEX 40 WR I TE_SHORT 

To r e a d  t h at s ame va r i a b l e b a c k : 

: READ-SHORT < a d d r  r e c s i z e- > ; r e ad f r om c a s s e t t e  ) 

READLEAD GREC ?GREC TAPEOFF DROP ; 

DATA HEX 4 0  READ-SHORT 

BY t h e  way � t h i s  a d d i t i o n f o r  i mPat i e n t  s o u l s :  

SHORT 6 0 0  60DA ; < ; WR I TELEAD w i l l  w r i t e a f a s t  l e a d e r > 

: LONG 1 80 0  6 0 DA ! ; < ; WR I TELEAD wr i t e s  n o rma l l e ad e r s  > 

SCREEN : T h e  s c r e e n  i s  a d e q u a t e l Y h an d l e d  b Y  EM I T t  PTe , a n d  t h e  

GRAPH I CS v o c ab u l ar y .  

SOFTWARE SOUND POR T : 

A we 1 1 - k n own r o u t i n e r e s i d e s  i n  ROM t o. 9 e n e r a t e t o n e s  o f  var y­

i n g f r eq u e ri � i e s a n d  d� r a t i ori s . T o  a c c e s s
· 

t h i s  r o u t i n e r eq u i r e s  

t h e  u s e  o f  a n  a s s em b l e r -� e r \ v e d  w o r d :  

CODE TONE C p e r i o d d u r a t i o n - > > D i t 0 POP , H POP � B PUSH , 

B H MOV , C L MQV , 7BF C�LL t B POP t E I , NE X T  JMP t 

HARDWARE SOUND PORT : 

T h i s  i s  o n e  o f  t h e  m o s t  d i f f i c u l t d e v i c e s.  t o  u s e .  I t  c o n s i s t s  

o f  3 b i t s o f  o n e  P o r t , an d 2 b i ts f r om e a c h o f  8 m o r e  P o r t s .  I t  
i s  a l s o  v e r Y  P o o r l Y  d o c ume n t e d . T h e  fg l l ow i n9 wo r d s  h e l P  o u t : 

4 *  DUP + DUP + J < n- >4* n ; ) 

M I X ER < m i x- > ;  s e 1 e •: t m i :< o f  s o u n d s  ) 

7 AND 5FC0 CA 0 F 8  AND OR DUP 3 0 0 0  C !  5FC 0 C !  ; 
SOUND < n - > ;  s e n d  n t o  t h e  s o u n d  c h i P  ) 

DUP 2 0 0 0  ! 4* DUP 2 0 0 2 ! 4* DUP 280 0 ! 4* 28 0 2  ! ; 
T h e  s o u n d  v a l u e h a s  t h e  f o 1 1 ow i n9 m e a n i n 9 ( b i t  0 i s  t h e  l e a s t 

s i g n i f i c a n t b i t )  ( a  .. . ., .. m e a n s  a Po o l"' l Y •J n d e r s t o o d  f u n c t i o n ) : 

:1 9 8 2  
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FORTH I / 0 < c o n t i n u e d ) 

B I T  DESCR I PT I ON 
0 i f  b i t 0= 1 t t h e  s o u n d  c h i P  i s  d i s a b l e d .  T r a n s i t i o n t o  0 

b e g i n s a t tac k t i f  b i t 1 0 =0 
9 t l ? Enve l o pe S e l e c t . 0 0=VCO t 0 1 =0n e S h o t t 1 0 =M i x e r , 

1 1 =A l t e r na t i n9 . ES=t l f o r  at t a c k / d e l ay o Pe r a t i o n .  
2 VCO s o u r c e . 0=V , l =V+SLF < V  d e t e rm i n e d  b Y  b i t s 5 t 4 ) . 
3 N o i s e . t =Wh i t e  ( f i n e ) , l =P i n k  < c o ar s e > 

S t 4  vco t o n e  P e r i o d . e e=H i 9 h  f r eq u e n C Y t l l =Low 
7 t 6 At ta c k  Pe r i o d .  e e=Fas t t  l l =S l ow . 

8 1 VCO Ex t c o n t r o l .  0 = f  U P t  l = f  d own . ??? 

1 0  On e S h o t .  e=A t t a c k  s h aPe t l =DecaY s haPe . 
1 1  U n u s e d . 
1 2  D e c a y  P e r i o d .  0=Fas t ,  1 =S l ow . 
1 3  No i s e i n h i b i t .  0 =A 1 1 ow n o i s e , l = I n h i b i t  n o i s e .  

1 5 t 1 4  SLF < Su P e r  Low F r eq u e n c Y  VCO > Pe r i o d . 0 0 =H i 9 h  f r e q , e t c  

M i x e r  i n Pu t mean i ng : 
0=VCO 1 =N o i s e 2=SLF+N o i s e  3=SLF+VCO 
4=SLF S=VCO+N o i s e 6=SLF+No i s e+VCO 7=TaPe o n l Y  

RS-232 : 

Th i s  i s  t h e  s i ng l e m o s t  c ommo n l Y a s k e d-ab o u t  P o r t . 
a t  l e a s t  3 d i f f e r e n t  v e r s i o n s  o f  RS232 < Sa b r e t S l ag h , 
I w i l l i n c l u d e  h e r e  o n l Y  t h e  S l ag h  i n t e r fac e , s i n c e  I 
t e s t  a n Y  o t h e r s t Pe r s o n a l l y : 

Th e r e  a r e  
M i c r o v i d > . 

c an ' t  

_ ( RS232 I NTRFC , 1 OF 2 ;  RD232 t WR232 t < PR I NT , 232 I N I T  • • •  > 0 
_ FORTH DEF I N I T I ONS HEX 1 
- : ?232 FFF 6 C" 1 AND ; ( I S  THERE AN I NPUT FROM RS232? ) 2 

_ : RD232 BEG I N  ?232 UNT I L  FFF7 C" 7F AND ; < GET BYTE FM RS232 3 

_ ; < WR232 > BEG I N  FFF6 C" tA AND 2 = �NT I L  FFF7 C !  ; 4 
_ :- WR232 DUP < WR232 ) 00 = I F  0A < WR232 > END I F  ; 5 
_ 2 VAR I ABLE < PR I NT > . < � -RS232 t 2-SCREEN t 3-BOTH ) 6 
_ : < EM I TT >  < REPLACES CURRENT EM l T  DEF I N I T I ON : >  7 
- < PR I NT > " DUP 1 AND I F  OVER WR232 END I F  8 
_ 2 AND I F  LBR ' EM I T  " , RBR ELSE DROP END I F  ; 9 

- '  < EM I TT >  CFA ' EM I T  ! ( PATCH I N  NEW < EMIT ) 1 0  
_ : 232 I N I T  03 FFF6 C !  1 50 5  FFF5 ! < 480 0 BAUD , 1 55 C  FOR 3 0 0  BD > 1 1  
- 2 < PR I NT >  ! CR ; 1 2  

_232 I N I T  < I N I T I AL I ZE RS232 I NTERFACE R I GHT NOW > 1 3  
- I  2:�:2 I N I T CFA I 

ABORT 6 + ! ( PATCH ABORT TO I N I T  RS232 1 4  
_-....., ) 1 3  

_ (  RS232 I NTERFACE , 2 OF 2 ;  F I N I SH PATCH I NG t  ED I TOR WORD PR 
- ' CR I L I T  CFA OVER ! 2 + 00 OVER ! 2 + I EM I T  CFA OVER 
_2 + I ; !3 CFA SWAP ! 4EF3 ( DOCOLON ) I CR CFA ! ( PATCH CR 

_ED I TOR DEF I N I T I ONS 
_ :  PR < PR I NT CURRENT SCREEN ) 
- < PR I NT >  A 1 < PR I NT >  ! CR 

- 1 0  0 DO FORTH I ED I TOR T LOOP 

_ CR < PR I NT )  ! ; 

0 
1 
2 
.... .J 
4 
5 
6 
7 
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FORTH I / 0 < c o n t i n u e d ) 

RD2:32 : _ n 

I n P u t  a b Y t e  f r o m t h e  RS232 P o r t .  

WR2:32 : n _ 
W r i t e n t o  t h e  RS232 P o r t .  

< PR I NT > : _ a d d r  

O C T . , 

Var i ab l e c o n t r o l l i ng P r i n t  m o d e ; 0 =EM I T  t h r o w s  awa Y  o u t P•J t t 

l =RS232 o u t  o n l y ,  2=Sc r e e n  o n l y ,  3=Bo t h  s c r e e n  a n d  RS232 o u t  

PR : _ 
S e n d  c u r r e n t  e d i t  s c r e e n  t o  RS232 . 

2:32 I N I T : _ 
I n i t i a l i z e RS232 P o r t .  C h a n g e  " 1 5 05 " t o  a P P r o P r i a t e  va l u e  

f o r  y o u r  i n t e r f a c e  a n d  d e s i r e d  b a u d  r at e .  E x e c u t e d  au t o­

mat i c a l l Y  u P o n  r e s e t . 

T h e  var i a t i o n s  f o r  o t h e r  P o r t s  o n l Y  aP P l Y t o  ?232 , RD232 , 

< WR232 ) , WR232 , an d 232 I N I T . T h e  c h ang e s  a r e s i m P l Y f o r  a P P r o P­

r i a t �  ma s k  va l u e s  a n d ad d r e s s e s . T h e  i n t e r f a c e a s s um e s  Y o u  a r e 

u s i n g CTS h a n d s h ak i ng ( b y t h e  way t h e  C o m e t 830 0R P r i n t e r  r u n s  

ve r y  n i c e l Y a t  480 0  b a u d  i n  t h i s  mo d e > .  P e r h a P s  t h e  v e n d o r s  o f  

t h e s e  i n t e r fa c e s  c o u l d s t a r t  S U PP l Y i ng t h e  FORTH i n t e r f ac e s . 

We l l ,  a l l t h i s  s h o u l d g i ve y o u  s om e  f l av o r  f o r  u s i ng FORTH 

f o r  i / o . F o r  m o r e  s Pe c i f i c  i n f o r ma t i o n o n  d ev i c e  i / o t I ' m 

a f r a i d we w i l l  h av e  t o  wa i t  f o r  o t h e r  au t h o r s  t o  b e t t e r  d e s c r i b e 

d e v i c e  c ha r ac t e r i s t i c s .  P e r haps t h e r e  i s  s o m e  e x i s t i ng d o c­

u m e n t a t i o n I am u n awa r e  o f ? I n  a n Y  e v e n t ,  d o n ' t  b e  a f r a i d t o  

. e x P e r i me n t .  That i s  wha t FORTH a l l ows y o u  t o  d o  b e s t ! 

MACH X NE SHOP T ALK 

by Gearg• Lat;g..tt 20�62 Woodward Mt .  Cl etnens, 111 48043 

Hello again,· and -welcome to another Machine Shop Talk. In 
this issue,. we will continue our discussion 'With the SOUND . ,  
Routine. As you r.ecall , when we make tones , the roM 1 calls 
up the Tone Routine at 07BF. It would be great if there was a 
Sound Routine in ROM 1 .  But unfortunately, there is no such 
routine • . By sound , I :!lean the special sound affects in the games , · the beep s ,  buzzes, the bell in the Control G in BASIC. The 
BASIC SOUND Command is simple� SOUND 0-7, 0-3'2.767 . As eve ryone 
know, there are enormous po ssibilities and sound combinations. 
Ano , in BASICALLY SPEAKING, there is a long list of different 
sounds you can make. But, what if you '.Tailt a SolUld 'in your 
Machine Language program and there i s  no Sound Routine in ROM 1 ?  
Well, what I did wa s  to extract and modif"y th e  Sound Routine 
from Level II BASIC. For tho se of you vi th 8080 FOR EVERYONE or 
PJJ1 ROUTINES, you have the routine and are familiar with its use. 
Simply CALL 5DD2. I should like to add here not only callini 
a single sound , but m1%ing sound s and usine; time delay loops , all 
done in wndertul. 8080 Machine �Jage. 

1 9 8 2  
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Mach i ne Shop t a l k ,  cont . 

A sound my wife firs't found 1.rhen vie got our Intera ct 1,.m s a 
gunshot. In BASIC this is : 
1 0  scmm 1 ,  20 
20 SOUND 1 , 21 

Try it out. For a loneer sustain, add a dela:-· loop in Line 1 5 . 
1 5  FOR X = 1 TO 500 : ll'EX:T 

If you 1.«>uld like a 6-gun, try: 
1 0  FOR X = 1 TO 6 
20 SOUND 1 , 20 
30 SOUND 1 ,  21 
41J rFOR D = 1 TO 200 
50 UEXT 
60 :JUT 

Lines 40 and 50 are the delay loop b et�een �xnsho ts . You 
can vary that and hear the results , or put a d elay in Line 25 
to varf your echo . 

Fortunately, all of the Sound s you have used in BASIC are 
the same in Machine Languae;e, and as we saY i-Ii th the tone s ,  speed 
is greater in Machine Lan�ge. 

'lb.e Sound Boutine can be found richt in Level II BASI C at 
7FCA. To use it in Machine Language, load D and E with a number 
from 0 to FFFF, or the second numb er of your BASI C SOUND command .. 
L:Jad Register C iJi th 0 to 7 ,  or the first number in our familiar 
comnand .  CALL 7FCA and there your sound will b e t 

Here is a sample Sound program, and a BASIC program to use 
with it i.f you have no Monitor. 

Addre s s  Hex Mnemonic Description 

5600 1 1  LXI D L:Jad Register Pair D and E 
5601 4C * Hex Equivalent for Decimal 

. 5602 01 * Numb er JJ2 for Sound 
5603 OE. HVI . c Move. next Byte into C 
5604 OJ * Numb er J for SOUND 
5605 . en · CALL 
5606 CA * ean Sound Routine in 
5607 7F * Level II BASIC 
5608 CD CALL 
5609 :m * Call Ke��board Rcu ti.11e in RON 1 
5UOA 07 * waits for key to' b e  pressed . 
560B 09 RET Return to monitor or BASI c. 

If you have a IU-1 Monitor, you should have no problem running 
this short routine , as it is using a routine out of BASI C, but no t 
BASIC itself. For those of you using taped monitors such a s  Micro 
Vid eo·, load your Monitor, enter in the routine , save it on tap e ,  load 
in BASIC,  load in the routine , and run it. You should hear a sound . 
?.ere is a BASIC USR program. If you are using Le�el II , use Line 
1 0 , and thos e with never BASIC versions of courseA�ot use the initial 
POKE. . 

1 0  POKE 1 921 5 , 25 
. 20 POKE 1 9473 ,  0 

; J  POKE 1 9474, 80 
40 U = USR( O )  
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Mach i ne Shop t a l k ,  cont . 

Run this ,  and you should hear the soUDd . W1 th i'ASI c, 'When you press 
a key, the OK from BASIC v.Ul appear. By pressing another keyj. the 
solllld 'Will stop. When using a monitor, one key prompt \dll end the 
routine. 

You will pmbabl3 wnt to extract this Sound Routine tor � 
oll!ll personal libi"arT ot Machine Language lbutines. With a aM 
Monitor or Miera Video Monitor, simplr Write from 7Fel to 7F17 onto 
tape. The Micro Video Monitor can be loo.decS right over B.A.SIC, and 
the 1"01lt.i.ne saved on tape. You can then use your monitor to move the 
routine �ere you wish, or .leave it at 7FC!. Remember to change the 
Jumps or Calls. For those of you who are not able to \olrl te the 
routine directly to tape in this manner 1 use Hendrickson' s  Basic 
To Monitor, ( INTERA.C'l'IOHS Vol .  2 no . 3) to look at the routine. 
Write it out on a sheet o:t paper, then load it into your computer 
at vha.tever address is compatible with your 1-bnitor. 

To turn sound off, load D with 10 and E W'i th oo, and C with 7. 
For those with RAM BOUTINES, CA.U.. SDC5 for SOUND OFF. 

Try using sounds ,  tones ,  \d th the Delay Loop Routine in BOM 1 
to have .f'un making sound �i'fec:_��-in your next program. 

R A N D O M  CRA Z Y  

by George Newc omer 41 J Pearl Charlotte ,  MI 48813 

1 9 82 

This graphic program and the two that follow are modified from 
TRS 80 programs appearing in Creative Computing . They have been en­
hanced with color and sound . Ge orge hopes you find them enj oyable 
and use them;  This program is tor 8K Graphics BAS IC only. The others 
work with either BASIC . 

1 0  REM *RANDOt1 CRAZY* 

20 REM * BY GEORGE NEWCOI'1ER 
30 CLS : FOR I 2 1 TO � 
40 OUTPUT 11 RANDOI"'" j, 40 , :50 , 7 :  OUTPUT '" CRAZV .. , 42 , 40 , 7 
50 OUTPUT " RAND01"1" , 40 , SO , O 
60 OUTPUT " CRAZY " , 42 , :50 , 7 
70 OUTPUT .. CRAZY .. , 42 , 40 , 0 
80 OUTPUT " RANDOt1 " , 40 , 40 , 7 
90 CLS : SOUND 6 , 242 : NEXT I 
1 00 PLOT 1 , 1 , 1 , 1 12 ,  77 . 
1 1 0 CLS : COLOR 7 , 1 , 0 , 3 : REM TRY DIFFERENT COLOR " S  HERE 
1 20 PR I NT " ARE YOU CRAZY YET .. : PR INT : PRINT : PRI NT : PR I NT : PR INT : 
PR I NT 
1 30 PR I NT " LET PROGRAM RUN A FEW MOMENTS ANDTHEN PUSH SPACE BAR " 
1 40 PR I NT : PR INT : PR INT : PRINT : PRINT : PR INT : PR INT 
1 45 PR I NT " AFTER A FEW MOMENTS PUSH ANY OTHER KEY " : PR INT : PR INT 
: PR I NT : PR INT : PR INT : PRINT : · PRINT : PR INT : PRINT 
1 50 PR INT " AFTER A FEW MORE MOMENTS PUSH KEY ' A" "  
1 60 PR I NT : PR INT : PRINT : PP :NT : PR INT : PR INT : PR INT : PR INT : PR I 
NT : CLS 
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RandoM Craz y ,  cont . 

- - -
1 65 PR I NT .. THEN REPEAT . THE ABOVE STEPS , ALSO TRY A DEFERENT SEQUENCE ' .. 
1 06  PR INT � PR I NT  J PR INT 1 PR INT 1 PR I NT � PR INT 1 PRI NT 1 PR I NT : PR I NT I CLS 
1 70 M =  � I N a 38. 51 PLOT M , N , l 
1 80 X 2 SS1 Y a 38. �t PLOT X , Y , 1 
1 90 P • 55a 0 2 3B. �a PLOT P, 0 , 1 
200 R ,. S!S 1  S • 39. 5: PLOT R ,  S,  1 
2 1 0  C ,. I NT C 3  t RND C 1 )  + 1 >  
220 A • · I NT C 4  t RND < 1 >  + 1 >  
230 H • INT < 5!5  t RND U >  + 1 >  

240 FOR B a 1 TO H 
250 ON A GOTO 260 , 3 1 0 , 360, 4 1 0  
260 X • X + 1 1 I F  X > 1 02 THEN X • 1 02 
270 R ,. R + 1 1  IF R > 1 02 THEN R • 1 02 
280 M • M - 1 :  IF M < 1 0  THEN M • 1 0  
290 P • P - 1 :  IF P < 1 0  THEN P • 1 0  
300 GOTO 4� 
3 1 0  X ,. X 1 1  
320 R • R 1 t  
330 " - " + 1 :  
340 p - p + 1 1  
350 GOTO 4� 
360 Y =- Y + 1 1 
370 s .. s - 1 :  
380 N ,. N 1 :  
390 0 • 0 + 1 1 
400 GOTO 4� 

I F  X < 
I F  R < 
I F  H > 
I F  P > 

1 0  THEN X • 1 0  
1 0  THEN R • 1 0  
1 02 THEN M • 1 02 
1 02 THEN P • 1 02 

I F  Y 
I F  S 
I F  N 
I F  0 

> 70 THEN Y ,. 70 
< 1 0  THEN S • 1 0  
< 1 0  THEN N • 1 0  
> 70 THEN 0 • 70 

4 1 0  V • Y 1 :  IF Y < 1 0  THEN V 2 1 0  
420 S • S + 1 :  IF S > 7 0  THEN S • 70 
430 N =- N + 1 :  IF N > 70 THEN . N  ,. 70 
440 0 ,. 0 1 :  IF 0 < 1 0  THEN 0 2 1 0  
450 PLOT X , Y , CI PLOT M , N , C 
460 PLOT P , O , C :  PLOT R , S , C 
470 I F  PEEK C 24�29 > • 32 THEN 540 
475 I F  PEEK < 1 4339 > .  =- �3 THEN 1 70 
476 I F  PEEK < 1 4336 > =- 1 9 1  THEN 1 000. 
480 Q = Q + 1 :  IF Q = 200 THEN Q =- 0 

490 IF Q < SO THEN SOUND 6 ,  3500 
500 I F  Q > SO AND Q < 1 00 THEN SOUND 6 , 460 
5 1 0  I F  Q > 1 00 THEN SOUND 3 , 30 
520 NEXT B 
530 GOTO 2 1 0  
540 C = I NT < 7  * RND < l >  + 1 >  
545 I F  PEEK < 1 433C > = 1 9 1  THEN 1 000 
550 SOUND 6 , 456 
560 GOTO 220 
570 END 
1 000 CLS : PRI NT " DROVE YOU CRAZY 
1 0 1 0  GOTO 1 000 

F I NALLY ! ! "  

NOTE - Many oi the l i st i ngs i n  thi s and the l ast newsl etter are made 
usi n g  the new MULTI -BAS I C  ED I TOR by Harry Hal l oway . SEE h i s ad on 
page 2 1 . Theref ore some programs may contai n ex tra spaces to 
enhan c e  read ab i l i ty ,  but not necessary f or oroaram usaae. 
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1 REM -WORM-BY GEORGE NEWCOMER 
S CLS 

W O R M  

1 0  OUTPUT " WORM • , 40 , �0 , 1 1  FOR I 2 1 TO 1000 1  NEXT 
20 CLS : C  = O a N 2 0 
1 1 0 X 2 I NT < t OO * RND < 55> 1 >  
1 20 Y • I NT < 1 00 * RND (38 >  � 1 )  
1 30 PLOT X , Y , C  
1 3 1  PLOT X , 77 - Y , C 
1 32 PLOT 1 1 0 - X , Y , C  
1 33 PLOT 1 1 0 - X , 77 - Y , C  
1 34 C 2 I NT < 4 * RND < t > + 1 > 
1 35 N = N + 1 
1 36 I F  N < :50 THEN SOUND 3 , 109 
1 40 A 2 I NT < lO * RN0 (4) + 1 )  
1 50 ON A GOTO 1 60 , 1 70, 1 80 , 1 90 
1 60 X = X + 1 :  GOTO 200 
1 70 Y • Y + 1 �  GOTO 200 
1 80 X = X - 1 �  GOTO 200 
1 90 y :a y - 1 
200 IF X < 0 THEN X • 5�1 GOTO 130 
2 1 0  I F  X > 1 10 THEN X • 0 1  GOTO 130 
220 I F  Y < 0 THEN Y • 381 GOTO 1 30 
230 I F  Y > 77 THEN Y 2 0 �  GOTO 1 30 
235 I F  X :a Y THEN SOUND 3 ,  264 
236 I F  N < 50 THEN SOUND 3 , 1 09 
237 I F  N = 1 00 THEN SOUND 3 , 268 
238 I F  N > 1 50 THEN N :a 0 
240 GOTO 1 30 

M l: RR O R  X MA G E  

1 0  CLS 
20 REM -BY GEORGE NEWCOMER 
30 OUTPUT " M I RROR " , 37 , :50 , 1 
40 OUTPUT .. I 11AGE • , 40 , 40, 1 . 
50 FOR I = 1 TO 1 000 1  NEXT 
60 CLS 
1 1 0 X = I NT < 64  * 
1 20 A = I NT < 3  * 
1 25 K = I NT < 5  * 
1 26 SOUND 3 , 600 

RND < l > + 1 > : Y  = 

RND < t >  + 1 >  
RND < l >  + 1 >  

I NT < 24 * 

1 27· REM -TRY PUTT I NG . A COLOR STATEMENT HERE 
1 30 ON K GOTO 1 40 , 1 �0 , 1 60 , 1 70 , 1 70 
1 40 X = X - l : Y  = Y - 1 1  GOTO 1 80 
1 50 X = X + 1 : Y :a Y - · h GOTO 1 SO 
1 60 X = X - 1 : Y :a Y + 1 1  GOTO 1 80 
1 70 X = X + 1 : Y  = Y + 1 �  GOTO 1 80 

RND < l >  + 1 >  

1 80 I F  X < 0 OR Y < 0 OR X > 1 12 OR Y > 77 THEN 230 
1 90 I F PO I NT < X , Y > = - 1 THEN 300 
200 PLOT X , Y , A : PLOT 1 12 - X , Y , A  
2 1 0  PLOT 1 1 2 - X , 77 - Y , A :  PLOT X , 77 - Y , A 
220 GOTO 1 20 
230 B = I NT < 5 * RND < l >  + 1 >  

O C T . , 1 9 82 
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Mi rror I mage ,  cont . 

240 ON B GOTO 250 , 260 , 270 , 280 , 290 
250 X :=a 62 : Y  a 0 :  GOTO 1 20 
260 X = 0 1 Y • 38 1  GOTO 1 20 
270 X :=a 62: Y  • 38 J  GOTO 1 20  
280 X a Oz Y • 0 1  GOTO 1 20 
290 X =- 321 Y =- 1 2 1  GOTO 1 20  
300 PLOT X , Y , OI PLOT X , 47 - Y , O  
3 1 0  PLOT 1 1 2 - X , 77  - Y , O I  PLOT 1 12 - X , Y , O  
320 GOTO 1 20 
330 END 

RELOCATE THE H X -LO M O N X TOR 
--F c:::u- 321< RAM 

by Robert · 11 .  AI pert 
1 1 44 N. �th St . ,  Apt . 2 
Ca.den , NJ 081 05 
COtF.USERVE na. 70525, 1 2 1 3  

Th e  -f ol l c:Mi ng i nfar ... t i an  wi 1 1  i nttll"'ttSt those Inttll"'act OWitlrS Mha have bath 
the 32� expAnsi on And th• Hi -La tK�n i tar ,  pAr"t i cul .ar l y  the RS-232 versi on .  

<NOTE •  The -fal l owi ng op41rat. i ans al l r-'*ttr t.a the H I  .an i tar >  

The Hi -La MDn i tar by Harry Hal l CMAY i s  A pa.r-ful ut. i 1 i t.  y f ar  thas. 
i ntertt!Jted i n  -.achi ne and as...tll y l anguag• progr-i ng . �ver , the pragr a• 
protects. i t!Htl f fro. di sas!Hifllbl y  and rel ocat i on .  The -fal l DNi ng rout i ne , 
entered wi th the Hi -Lo• s • A • cc••.nd starti ng at. 6000 hex , wi l l  rel ocate the 
Hi moni tar to top ..,d of RM i n  the 32-K fiiAC:h i ne1 

6000 LX IH 6800 
6003 LX ID ABOO . 
6006 MOVA11 
6007 XCHG 
6008 MOVMA 
6009 XCHG 
600A I NXH 
6008 I NXD 
600C 110VAH 
6000 CP I SO 
600F JNZ 6006 
60 1 2  RET 

Af ter ent er i ng th i s  cad•, type • s  oooo• and th• ent i re Hi .an i tar wi l l  be 
cop i ed  f ro. 6B00-7FFF to ABOO-BFFF . The .ani tar .. y now be di sas..-b l ed  <wi th 
the RS-232 versi on I WAS ab l •  ta run out an enti re pri nted l i st i nq thi s way > . 
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Rel ocat@ the H i lD  Mon i ter , cent . 

The resul tant l i st i ng "i l l · st i l l  rfl'fer tc the or i gi nal address l oc�t i ons .  
Th i s  can b e  easi l y  i nt.,..preted a s  th.,..e i s  a constant offset a 

6- • A-
7- • B­
a- - c-

Tc ••ke the n-.. capy functi anal , we use the • 0" ca..and to off s-1:  the -•ory 
references a 

OABOO, BFFF, 6800, 7FFF, ABOO 

< Nate that. • o• wi l l  di sp l ay al l chanQttd r.-f.-ences •• i t.  warks. Usi ng � 
part i al scrol l here "i l l  speed thi ngs up consi derabl y . ) 

In add i t i on ,  there i s  a t.a,l e  of addres... l ac.attld .a1: 8820 Nh i ch .ust be 
changed 11.nu.al l y. Start i ng .at 8821 change ttVery other byte 1:o rfl'f 1 ect the 
offset , usi ng 1:he • s • ca...and .  Fer ex a.pl e1 

SB821 

8821 6F-AF 
B8Z2 33-
8823 6D-AD 
B824 7D­
B825 73-83 

. • • . • •  etc . 

Con t i nue these ch.nges · up to 8853, i ncl usi ve. 

Nex t ,  we change 1:he protecti ve addressi ng l i •i ts 1:o .. tch the new l ocat i on .  
U5e � S "  to .. Jc• the fol lowi·ng 3 changes a 

896 1 68-A8 
8862 FF­
B863 7F-BF 

8867 68-AB 

Now we assetRb l e  a n-.. start code at 4COO , and a .  dup l i c ate at 8854 < th i s i s  
used by the � B .. ca..and to rei nstate the start code when needed ) 1 

4COO LX I SP COOO 

4C03 JP1P ABOO 
8854 LX I SP  COOO 
98�7 JP1P ABOO 

The i nfo f or  the fol l owi ng changes was ki nd l y provi ded by Harry Hol l oway : 
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Rel ocate the H l lO  Mon i t or ,  cont .  

These chang� wi l l  correct a bug that g i ves i ncorrect f l ag val u.s After a • s � 
COfllfftand < 161< ON1ers see end af art i c l e> 1 

ACE2 PUSHP 
ACE3 POPH 
ACE4 SHLD BE7B 
ACF1 LX IH 0000 
ACEA DADSP 
ACEB SHLD 8EB2 
ACEE LX I SP  COOO 

The user def au l t  stack poi nter i s  set by .n L X I H  i nstruct i on  at the beg i nn i ng 
of the pragr.a•, ABOO i n  th i s  case. Th i s  shoul d be changed ta an appropri ate 
val ue, for ex aMp l e l  

ABOO LX IH ABOO 

wi l l  set the user stac k  just bel ow the start of the eon i tor . 

AT BECF-BEDO i s  the tape output l i st spec f or  the f i l en  ... buf fer .  Th i s  
should be off set f ro. t he current val ue of 7EC4 t o  BEC4 < l ow  byte f i rst > . 

To get the � Ks •  checksu• ca..and to wor k a  Af ter al l the above changes hav€ 
been made, • G ABOO• to ju.p to the nett l oc at i on .  Substi tute zeroes for the 
two bytes at BF7E-BF7F <si nce the protect i ve addressi ng l i Mi ts wi l l  prevent 

the use of · s · to acca.pl i sh th i s , wri te a !ll fiiP l e  raut"i ne to .ave the 
necessary data i n .  Al ternatel y ,  the address l i mi ts ••Y be reaoved cOMp l etel y 
before the 11t0ni tor i s  rei acated . � the addendu. for 1 6K  Intt�ra.ct owners at 
the end of thi s art i c l e. I dan " t  necessar i l y recc-end that t�tethad for 
rel ocat i on  as matchi ng the address l i mi ts to the · new l ocati on  c an h� p 
prevent acci dental l y  assembl i ng or substi tut i ng i nsi de the .an i tor . > When you 
have zero i n  those bytes,. da a " I<S" and note .- the returned nUMber . Cal cul ate 
i ts two• s compl ement <HO, nu.ber wi l l  do th i s> . Subst i tute th• two • s ca.­
P 1 etnent < 1 ow byte f i r.�t : i nt o  BF7E-BF7F. " 1<5' shoul d now respond wi th • OK "  • 

The 111011 i tor may now be wr i  t �an to tape. I f  you set the address chec ks to 
cnc1tch the new l oc at i on ,  the n..., Man i tor wi l l  not wr i te i tsel f to t ape . Ju.-p 
back to the ol d aon i tor wi th " G  6Boo • . I f  the chec ks .are total l y  d i sab l ed ,  
you c an  use the n.._ 1110rti t or  t o  ���ake ta copy of i tsel f .  Set up the t .ape output 
l i 5t .  to copy 4C00-4C03 And ABOO-BFFF to ttape. You now h ave a funct i ona l 
lftOnitor wh i ch can be used to l oad , ex a•i ne, and fiiOd i f y l OK  prograM5 i n  one 
p i ece. 
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Rel ocate the H i lO Mon i ter , cont . 

FOR OWNERS OF 1 6K  t1ACHitES1 
The address l i �i ts ••Y be t�al l y  di sab l ed  wi th the fol l owi ng rout i ne :  

6000 LX IH FFFF 
6003 SK.D 7860 <s-760 FOR LD- f!IONITOR) 
600S RET 

The .ani tor .. y nc:JN be ex .. i. ned ,  .adi f i � ,  and S�qJ...-ate Hi and La v...-si ons 
fMY be tr i tten ta taptt < th i s  al l ows you to over l ay a previ ousl y l oadttd 
pragra.) . I f  you want to correct t.he bug desc!"" i bed i n  the above arti c l e ,  
these are the changes f or  the H i  and La .ani tors , respect i vel y a  

6CE2 PUSHP 
6CE3 POPH 

4BE2 PUSHP 
4BE3 POPH 

6CE4 SHLD 7E79 
6CE7 LX I H  0000 
6CEB SHLD 7E92 
6CEE LX I SP 7FFF 

4BE4 SHLD 5D79 
4BE7 LX IH 0000 
4BEB SHLD 3D82 
4BEE LX I SP  SFCO 

E l imination o f  Spring Contac t s  t o  Improve 

Re l iab i l i ty of Interact Contro l l er 

by Jerry W .  Goerz 2394 LaRochel l e  Lex i ngton , KY 40504 

-
1 )  Remove three s crews to . op en contr ol ler . 

2 )  Remove four s crews to release P .  C .  board . 

3 )  Using sma l l .  s o l dering iron , remove the four spring­
c ontact swi t che s from the P .  C .  c o a�d . Do no t remove 
the contact p o ints b eneath the spriug swi t che s .  

4) Remove the b lack wire from the P .  c .  board . 

5 ) Fas ten the P .  c .  b o ard to the c ontro l ler wi th four 
s crews . 

6 )  Find four flat s t e e l  or copper washers wi th an ins i de 
diamet er o f  l / 8  inch , or whi ch fi t #6 s crews . 

7 )  S e t  the wa shers over the four square contact p o int s 
which remain after removing the spring swi t che s . So lder 
the washers to the contact p o int s , to enl arge them . 

8 )  S crap e f lux from the top o f  the enl arged contact s .  A 
sharp kni fe may b e  used to s crap e  exc e s s  s o l der from 
the contac t s . 
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El i m i nat i on o i  Spr i ng Con t acts, cont . 

9 )  S lide the j oy s t i ck out o f  the c ontro l l er .  

10) Remove four Phi l l ip s s crews to r e l e a s e  the b ack cover 
of the j oystick . 

1 1) Cut what i s  l e ft o f  the four p la s t i c  nubs from the 
cover . 

1 2 )  Find four p ins , such as are found on new shirt s , or 
four wire brads with smooth flat or rounded heads . 
Te s t  the s e  p ins at the pointed end to b e  sure they 
wi l l  take so lder . 

1 3 )  Us ing a wire - cutters , cut each p in to a l ength o f  
5 / 1 6 inch . 

14) Holding a p in with a long �no s e  p l iers , heat i t  with a 
s o l dering iron and pre s s  it , shank firs t ,  into the 
p las t i c  cover where a nub us ed to be . Le t about 1 / 1 6 
inch o f  the shank protrude , wi th the head atop i t , 
from the cover . Repeat thi s procedure for al l p ins . 

15)  Skin the insulat ion from a 4 - inch l ength of sma l l  g auge 
( such as 24-gauge ) s o l id copper wire . 

1 6 )  Connec t  al l four p ins together with the wire , winding 
it onc e  around each p in , and j o ining b oth ends of the 
wire in a sp l i ce to the l eft s i de of the s lot for the 
po tentiome ter leads , when ho lding the cover wi th the 
p ins down . 

1 7 )  S o lder the ·pins 
to the wire � and 
tin the sp l i c e  
wi th s o l der . 

1 8 )  Provi de a s tr a in - r e l i e f  for the b lue wir e  whi ch i s  
s o l de r e d  t o  the p o t ent i ome t e r  . . U s e  a one - inch p i e c e  
o f  in s u l at e d  2 4 - gauge s o l i d  wi re , an d s tr ip 1 / 8  in ch 
fr om one end . S o lder the bare end to the cen t er 
t erminal o f  the p o t en t i ome t er . Wrap the insula t e d  
end s ever a l  t ime s around the b lue wire . 

1 9 )  Re a s s emb l e  the j oys t ick u s ing t he four Phi l l i p s  s crews . 

20)  Remove two o f  the three b l ack rub b e r  g a s ke t s  which f i t  
at t h e  ho l e  i n  t h e  contr o l l er whi ch t h e  j oys t i ck f i t s  
through . 
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El i •i nat i on af Spri ng Contacts, cont . 

21) S o lder the b lack wire , previous ly removed from the . P .  C .  
b o ar d , t o  the sp l i ce in the wire whi ch conne c t s  the four 
p ins . 

22) S lide the j oystick through the opening in the contr o l l er . 

23)  Rea s s embl e  the contro l l er she l l  with thr e e  s crews , 
taking �are not to p inch wires b e tween the she l l  halve s . 

Rep lacement o f  a Defective Interact Contro l ler Pushbutt on 

With a Common Inexpens ive Pus hbutt on 

by Jarry W .  Goerz 2394 LaRochel l e  Lex i ngton , KY 40504 

1) Remove three s crews to open control ler . 

2) Gently pry away the two metal s ides o f  the swi t ch from 
the red switch body .  Snip wire s .  Remove and di s card 
the defe ctive switch b ody .  

3 )  Pul l  out the white p lunger from the swi t ch cap , and 
use a sharp knife to trim o ff the "V" , l eaving a flat 
surface . Rep lace the p lunger . 

4) Squeeze the metal s ides · of the o l d  swi t ch b a ck together , 
s o  that the · prongs whi ch. once wrapped around the red 
swi tch body wil l  now fit into the thre ads of a minature 
normal ly-open pushbutton swi t ch such as a Radio Shack 
f/275 .-:-1547 . with the· nut removed .  

5)  S crew the miniature swi t ch int o p o s i t i on , far enoug� 
s o  that pushing the square swi tch cap wi l l  caus e the 
miniature pushbut t on switch to make con t ac t . Thi s  may 
be tes ted wi th an ohmmeter , or s ome o ther method o f  
tes ting continuity . . The p lunger o f  the mini ature 
pushbut ton may nee d  to be trimmed wi th a s harp kni fe . 

6 )  Dab s ome epoxy onto the prongs where they mee t  the 
threads , to ho l d  the swit ch in p o s i t ion . 

7 )  Care ful ly s o l der the wires to the swi t ch ' s  s o l der lugs , 
using a . sma l l  so ldering iron . 

8 )  Rea s s emb l e  the con trol ler she l l  wi th three s crews , 
taking care no t to p inch wires be tween the she l l  
halve s . 
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Announci ng a new ut i l i ty , the 

U N I V E R S A L  PR I N T E R  O V E R L AY 

Thi s progr a. adds a hardcopy capab i l i ty t o  ei ther L•vel I I  or to 

BK Graphi cs BASI C  f or  user s whose I nt er ac ts have RS232 ports .  

Both th• Sl agh. and 1'1i crovi deo ports are supportad an d  th• pr i nter 

ovar l ay i s  c�at i b l e  wi th both the Leonardo and Fast l i ne 

graphi cs ov.r l ays. Thi s  ca.pati bi l i ty i s  attai ned at a saal l  cost 

i n  program.i ng space. CLess than 500 bytes . ) 

Provi si on 
enhancad 
cassette . 

i s  naade f or  the user to wr i te t o  t ape a copy O'f the 
BAS I C  so that subsequent l oads may be of a si ngl e 

Avai l ab l e f rOIR Harry Hol l ONay , PO Bo>e 2263 , Ann Arbor , I''H 48 1 06. 
Pr i ce S 1 2 . 50 postpai d wi th i n  the US or Canada . 1'11 resi dents 
p l ease add S0 . 50 sal es taM . 

* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * * *  

* ************************************************************ **** 

An n oun c i n g  t h e  
M U L T X - BAS X C  E D I T O R  

Th i s  u t i l i t y h a s  b een d es i g n ed t o  d o  f or t h e  BAS I C  
p r og r ammer wh a t  t h e  H I L O mon i t or d i d f or t h e  m a c h i n e l a n g u a g e  
p r og r ammer . < P l e ase d on " t c o n f use i t  w i t h  E Z ED I T .  B o t h  a r e  BAS I C  
ed i t or s ,  but t h e r e  t h e  r e semb l an c e  en d s . ) 

T h e  f e a t ur e s i n c l u d e : Comp a t i b i l i t y  w i t h  L e v e l  I I �  BK 
Gr a p h i c s a n d  RS232 BAS I C , a l so w i t h  t h e F A S TL I NE a n d  LEONARDO 

o v er l a y s .  H a r d  c op y v i a S l agh < Pr ot e c t o ) � M i c r ov i d e o , o r  S a b r e  
p or t s  ( a l l  t h r e• d r i ver s i n  o n e  . ver s i on > . For m a t t ed l i s t i n g 

i n ser t s  s p a c e s  f or r e a d ab i l i t y of p r og r a m s  t h a t  h a ve s p ac es 
omi t t ed t o  save m•mor y .  T r a n s l a t e  s i t h &r way b et ween L •ve l I I  and 
R S232 BAS I C .  Auto l i n e  n u mb e r i n g .  C r o s s - r e f e r e n c e l i st i n g f or 
GOTOs an d  GOSUBa � De l s t m  a n d  •� t r ac t . Renumb er t h e  p r og r am 
< unl i ke EZED I T ,  wor k s  w i t h  mu l t i p l e s t a t em e n t  l i n e s ) . M o v e  a 

b l o c k  of l i n e s  < w i t h  r en u mb er ) . S q u e e z e ou t REMs a n d  u n n ec e s s a r y  
s p a c e s  t o  shor t en a p r og r a m . J o i n t w o  or mor e BAS I C  l i n e s  < s a v e s  
f our b y t es p er j o i n ) . S t r i n g f i n d a n d  sub st i t Li t e c omman d s  w i t h  
w i l d c a r d c on s t r u c t i on s . C s a ve w i t h  o p t i on s  o f  s a v i n g on l y  p a r t  of 
t h e  BAS I C  p r cig r a rn and o f  c omb i n i n g w i t h  m a c h i n e c od e sub r o u t i n e s .  
P e e k  a n d  p o k e  f or a d d i n g sh or t m a c h i n e  c o d e  s ec t i on s  < l on g er 
s ec t i on s  m a y  b e  wr i t t en sep a r a t e l y w i t h  a mon i t or . a n d  l oa d ed f o r 
g en e r at i on of a c omb i n ed BAS I C / m a c h i n e c od e  t a p e ) . J o i n t wo BAS I C  

p r og r a m s  i n  ap p en d  or o v e r l ay mod e . Ou t p u t p er m i t s  emb e d d i n g  of 
c ommen t s  i n  h ar d c op y  r ec or d  and t r an sm i s s i on o f  e s c a p e  s e qu en c e s 
a n d  o t h e r  c on t r o l c o d e s  f or p r i n t er c on t r o l . W i t h  c omp r e h e n s i v e  
d o C Liment a t  i on �· 

Av A i l ab l e Oct . 1 st 1 992 f r om HAr r y Hol l ow•y , PO BoM 2263 , 
An n Ar b or , M I  49 1 06 .  Pr i c • $22 . �0 i nc l u d es f i r st c l ass p oat a ; •  
wi t h i n  US o r  Canad a .  M I  r •si d en t s  p l eas• add $0 . 90 sal •• t a� . 
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F O RT H  F O R  T H E  X NT E R A C T  

T h i s  i s  a n  adaPtat i o n o f  t h e  F . I . G .  s t a n d a r d  F o r t h  f o r  I � t e r ac t  

c omPu t e r s  I t  c om e s  c omP l e t e  w i t h  an a s s emb l e r •  a g r aPh l C S  

Pac ka9 e , �n d  a l i n e  e d i t or . F o r t h  i s  fas t e r  a n d  mo r e  Powe r f u l 

th.an BAS I C . 

I n c l u d e d  i s  docume n t a t i o n o f  t h e  d i f f e r e� c e s  f r �m t  an d add i t i o n s  
to t h e  F . I . G .  s t an d ar d .  A Fo r t h  man u a l  1 s  NOT 1 nc l u d e d  < I  s ug­
g e s t  " S ta r t i ng F o r t h , . .  bY Leo Br o d i e •  ava i l ab l e  f r om t h e  Fo r t h  

I n t e r e s t  Gr o u P • POB 1 1 t5 t  San Car l o s t  CA 94079 > .  

BY t h e  wa Y t  Fo r t h  n ow mak e s  u s e  o f  a l l memo r Y  ava i l ab l e o n  y o u r  

I n t e r ac t • wh e t h e r  y o u  have 1 6K t  32K t o r  e v e n  48K b Y t e s . 

F o r  y o u r  c o �Y o f  F o r t h  f o r  t � e  I n t e rac t • s e n d  $ 1 2  t o : 

R .  Sc h naP P • 8 9 62 Go l d  Coa s t  Dr i ve •  San D i e9 0 t CA 92 1 26 

A l s o  ava i l ab l e a r e : 

SPACE BATTLE--
-

Y o u  a r e  a t  t h e  c o n t r o l s o f  y o u r  own 

s Pac e f i g h t e r . Wi t h  a t o u c h  o f  y o u r  J o Y s t i c k  Y O U  

r o l l l e f t t r i g h t • o r  a c c e l e r a t e  f o r wa r d . H i t  t h e  

f i r e b u t t o n  t o  l au n c h  a s h i mm e r i ng Ph o t o n t o r P e d o  

a t  y o u r  o PP o n e n t . F o r  two P l ay e r s .  • • • • •  sa 
--A s u pe r- fas t L I FE Pr ogram • us i n9 t h e  l e f t  J o y s t i c k  • • • •  $6 

--A smo o t h  P I NG-po ng p r og r am • u s e s  b o t h  J o Y s t i c k s  • • • • • • •  So 

* * * * * * * � * * * * * * * * * * * * * * * * * * * * * * * * *  

QUAL ITY PROGR.AMS FOR THE I NTERACT 
f rom : Dav i d  J •  Schwab 

10 Ja� Lee Court 
An� A rbo r ' 11 i ch i �a� 48 104 

SKETCH · PAD _ Bits i c  P ro�rc ua  w i th extens i ve �aach i ne l an!lua!le sub rout i nes t o r  
c r•at i ns ,  �aod i f� i n!l •  and SitYi n s  screen d i sP l a�s . D raws oPen a n d  f i l l ed 
c i rc l es < round ones t > �  t r i an � l es • rectan� l es • l i nes • and l et t e rs w i th 
suP• r-tast Jovst i ck Pos i t i on i n!l . Saves sc reen on taPe w i th o r  w i thout stoP code < to c reate P ros raa banne rs ) .  Hou rs of tun f o r  a l l  a�es • • • • • • • • • •  $8 . 00 

EDU-BAS I C  OVERLAY - A l l ows fo r PEEK , POKE , and USR t�Pe fac i l i t i e s  i n  EDU-BAS I C . A l so t o r  . use w i th S l ash USO P o r t  to d i rect outPut o r  l i 5 t i n�s to Port . Use th i s  Powe r�u l l an�uase to i t s  f u l l Potent i a l  • • • • • • • • • • • •  sa . oo 
QUEST in EDU-BAS IC - An Sk adventu re P rog ra�a . You •ust ret r i eve a t reas u r e  
f rom a n  und e r g round aaze . Desc r i P t i ons a r e  g i ven of each roo• a n d  �ou have 
6 di rec t i on5 i n  wh i ch to t r� to P roceed . A P i rate l u rks in the •aze and 
•a� steal the t reasure back • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • $5 . 00 

8 080 D I SASSEMBLER i n  BAS I C  - Th i s  B a s i c  P ro g ra• l i st s  ad resses r content s ,  
c o r resPondin� ASC I I cha racte r •  and standa rd 8080 mneaon i c  asse•b l e r  
l an�uase O P  codes and re� i ste rs f o r  an� aeao r� l ocat i ons . I nc l udes co•P l et e  
i nst ruc t i ons and saaP l e  outPut l i st i n!l fo r• • • • • • • • • • • • • • • • • • • • • • • • • • • • $5 . 00 
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I NTERACT E X PANS I ON 

E>: p an d  your I n t e r ac t  comp u t er to a t o t � l  of 48K b y t �s of RAM an d open the 
door f o r  f l op p y  d i sc: ,  S- 1 00 �  h i g h reso l ut i on g r a p h i c s an d mor e .  

Our ex p an s i on con s i st s  o f  a n  ex p an s 1 on i n t er f ac e  b o a r d  wh i c h i s  p l ugged 
i nto t h e  I n t er ac t  mi crop r oc essor i ntegrated c: i r c: u i t soc k et i n  t h e  same 
manner as the �va i l �b l e  RS-232 ser i a l port b oar d s  and an enc l osur e ex ternal 
t o  t h e  I n t er ac t  wh i ch h ouses the actual per i pheral ex p an s i on b oar d s ,  
t h emse l ves . The ex p an s i on i n ter f ac e  < I E bo�r d > c ond i t i on s  a l l o f  t h e  
n ec:ess�r y I nt er ac t  si g n � l s �nd b r i ngs t h em out o n  a 4 0  c o n duct or r i b b on 
cab l e  to the I MB - 1  mother b o�r d . The per i pher a l  el ec: t r on i c: s ,  t h en , are 
p l ugged ont o  t h e  mot h er b oard wi th the use of s t a n d ar d  44 p i n  ed g e  
con n ec t or s .  

The I E  and I BM- 1 boar d s  are avai l �b l e f or purch ase now . Th e I MEM- 1 32K 
memory b o�rd shou l d  be ava i l ab l e  mi d November , 1 982 . Th i s b oar d has sp ac e  
f or 1 6  4 1 1 6  1 6K dynami c: RAM i n t egr�t ed c: i rc:ui t s  �r r �n g ed i n  t wo b a n k s  wh i c h 
b r i n g s  the tot � l  I n terac t c �p �c i t y to 48K . I n  ad d i t i on �  t her e i s  b an k  
sel ec t c i r cu i t r y  provi ded on-board th�t , wi t h  some m i n i ma l  add i t i on al 
e l ec tron i c s ,  wi l l  � l l ow you t o  st ac k  up t o  f our of t h ese b oa r d s  w i t h  f u l l 
sof t ware con t r o l . Th i s  wi l l  b r i ng the total I n t er �c t  c ap ac i t y  up to 1 44K . 

Add i t i on a l l y  we h ave p l an s  f or f l op p y  d i sc: ,  S- 1 00 conver s i on and th e 
add i t i on of mor e  sp�ce f or ROM/ RAM on t h e  f i r st 1 6K p a g e .  We wi l l  b e  
t r an sl at i ng these i nt o  pr i n t ed c i rc u i t boards i n  t h e  near f u t u r e .  

W e  are of f er i ng t h ese ex p � n s i on s as k i t s ,  �! though we wi l l  assemb l e  an d 
test i nd i v i dual assemb l i es .  We c an NOT ac cept your I n t er ac t  f or u s  t o  d o  
the ent i r e wor k �nd sh i p  b ac: k .  Add i t i on a l l y , you wi l l  n eed t o  f ur n i sh your 
own p ower sup p l y  f or a l l of t h e  add i t i on a l  el e c t r on i c s we sup p l y ; t h e  
I n ter act p ower supp l y  i s  not hef ty enough to d o  t h e  j ob .  

Pl ease see bel ow f or t h e  p r i ce l i st .  Th i s  i s  i nc l uded t o  g i ve you an i dea 
of the cost . Bec�use we can n ot i nc l ude a l l of t h e  f eat ures of t h e se un i t s 
i n  th i s  ad , we ask t h a t  you send a st amped sel f -addr essed b u s i n e s s  s i z ed 
en vel ope f or f ul l i nf ormat i on .  We wi l l  not accep t any money un t i l t h i s 
i n q u i ry i s  m�d e .  

I E  board an d  p l ans - $2� . �0 I w i t h  p ar t s  - S78 . 50 I assemb l ed - $ 9 7 . 50 

I MB- 1 board an d p l �n s  - S24 . �0 I 44 p i n  edge c on n ectors - S3 . 9� each 

I MEM- 1 board an d p l an s  - S44 . �0 I wi t h  par t s  - $ 1 34 . 50 I assemb l ed - $ 1 69 . 50 

I EN- 1 t a i l or made enc l osur e - $ 1 9 . 9� 

I NTERWORD - a f u l l f e�tured wor d proc essor mac h i ne l an g u a g e  p r og r am f or t h e  
I n t er ac t .  Th i s i s  a menu con t r o l l ed cur sor dr i ven word p r oc es sor t h at . 

w i t h i n  t h e  h ar dwar e rest r i c t i on s  of the I n t er ac t , r i va l s t hose wr i t ten
.

f or 
o t h er sma l l compu t er � .  I t  f eatures f u l l hor i z on t a l  and vert i c a l  scr o l l .  
f � l l  cur sor con t r o l  < u p , down , l ef t , r i gh t > , l ower c ase l et t er s  on t h e  sc:r �en , 
e 1 t h er t h e  n or ma l 1 7  c h ar ac t er s  p er r ow or 2� , supp or t s  b o t h  Mi cr o-Vi d eo an d 
S l agh RS-232 b o ar d s �  wor k s  wi th 1 6K ,  32K , or 48K I n t e r ac t s .  i n c l udes a 
m i n i -mon i t or wh i c h a l l ows you to c h ange def aul t p a r amet er s

.
t o  sui t your t as t es and make b ac k -up c op i es ,  pr i c e i nc l udes f ut u r e  upd a t as f r ee of ch •r g e  f or o n e  year . Pr i c ed advant ageousl y  f or group s :  1 -•�9 . �0 ,  2-S49 . 50 eac:h � $ � 9 �o ' _,- ·-' · ...; eac:h , 4-S30 . �0 eac:h , �-9 $2� . �0 eac: h , 1 0  or more-$ 1 9 .  �0 eac: h . P l ease i n c l ude t h e  n ame and address of e�c h p er son ord er i n.g . 

Send a l l i nq u i r i es f or p r od uc +- s  on t h i s page t o 1  Will t er H .  J o p k e  J r . 
�0 1 6  West 99t h S t r eet e .. - - - ,  
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