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PRE.SIDE.nT'S mE.SSAGE... 
[Ed . Note: John Moon was unable to present you with 
a message this month as he has been traveling. In 
place of the President's Message we are printing a 
note of general interest to all of you as APPLE 
users . me) 

Through a phone cal 1 to our Sandy Greenfarb from 
Val Golding of Call - A.P.P.L.E . , Sandy learned that 
Jim Hoyt of Apple Computer, Inc., had commissioned 
Val to pul l together individuals to attend a two-day 
meeting in San Francisco on October 27 and 28. Val 
was to choose from user groups on the basis of mem­
bership and geographic dispersion. Val invited us 
to choose a representative to attend at Apple ' s ex ­
pense. 

Sandy alerted Joh n Moo n and a special meeting 
of both App l e Pi and NOVAPP LE off i cers was called. 
After lengthy discussion, the officers decided to 
choose our representative by secret ballot . John 
Moon disq ualified himself on the basis of conflict 
of interest. A vote was taken and Bernie Urban was 
elected. He asked for s uggestions from the group 
on appropriate items to bring to the upcoming meet­
ing and wi ll be asking for input from our readers 
(see EDITOR I AL) . 

Val said that invitations we r e given to user groups 
from Los Angeles, San Francisco, Seattle , Bosto n , 
Philade l phia, Detroit, Houston and Washington, DC. 
Although the exact purposes of the meeting are not 
clear, it is believed that the primary purpose of 
the meeting wil l be to organize and prepare an agen­
da fo r a meeti ng/convention to be held in March of 
1980 at or simu l taneously with the West Coast Com­
puter Faire. At that meeting, speakers and attendees 
might discuss such items as: the merits of estab ­
lishing , perhaps incorporating a National Apple Users' 
Group . Sandy indicated that another topic mi ght cen ­
ter on the creation of a National Dige st of User Group 
Newsletters. Sti ll another might establish Special 
Interest Group s (such as Computer Assisted Instruc ­
tion) . 

We hope to have much to report to you all after that 
meeting. Look for it in t he next issue ! 

I 

The meeting of September 29 was called to o r der at 
9:40 by President J ohn Moon. The following items 
of interest were covered: 

1. Bulk purchasing of Memorex disks. 200 disks 
have been ordered and will be availabl e for sale to 
members. More will be ordered. A purchase 
request s heet was passed around. 

2. H ersch Pilloff reported on the g roup purchases 
of the P aper Tiger (IDS 440) printer. H e r e ported 
a mail order price of: 1 - 9 units , 10% d iscount; 
10 or more, 12% discount. Also , 2% additional dis­
count if prepaid . The number of orders by Oct. 15 
will dete rmine the discount price for the following 
twe lve months. At present he has orders for 5 units. 

3. There w as a discussion of the various char acter ­
istics of the ROMPLUS +board , and member experi­
ence with the board to date. 

4 . It was reported that Computerland (Gaithersburg) 
was offering a one-year subscription to Was hin gton 
Apple Pi Newsletter with the purchase of an APPLE. 

5. David M organs tein led a discussion of how our 
library should function. Some areas cove r ed were 
the location of the library, software review facility, 
and whether there should be a charge for disk copying. 
A motion was made, amended and carried as amended 
tel charge m e mbe rs $ 1. 00 per disk side (or tape equiv­
alent). A motion was also car r ied to create a Library 
Committee. David Morganstein and Sue Eickmeyer 
head that c ommittee and volunters to assist were 
requested. 

The meeting adjourned at 1 1: 15 into informal groups 
and the hands-on APPLE session. 

Minute s of NOVAPPLE for September 12 , 1979 

The entire meeting was devoted to a demonstrat i on 
of t he capab ili ties of "The Source". This program 
was presented by Steve Shank and Jim Clark. Approx­
imately 50 pe rsons attended. Si nce this program 
must be seen to appreciate its capabi l ities, you 
may contact "Th e Source", Telecomputing Corpora­
tion of America, 1616 Anderson Road , Mclean, 
Virginia 22102 for l iterature on the program . 

Minutes of the September 28 meeting : 

The meeting was opened at 7:45 pm by t he presi ­
dent. He annou nced that the next meetin g of 
NOVAPPLE will be he ld at Computers Plus, Inc . , 
at their new address: 6120 Fra nconia Road, 
Ale xa ndria, VA 223 10. Their new telephone num­
ber is (703) 971 -1996. This wi l l begin the new 
schedule of second Wednesdays at Computers Plus 
and fourth Thurs days at Computerland of Tysons 
Corner. We hope to introduce t he owners and 
maybe demo some new software . Nominations, 
which were begun at Computerland, will be open 
again at Comp ut ers Plus , so we may elect new 
officers for the comin g year . 

The president, Jim Nie l sen stated that he cou l d 
not run due to other commi t ments , but he wou l d 
l ike to r ema in as club librarian . The follow i ng 
nominations were made from the f loor: 



President 

Vice President 

Secretary 

Phil Eastman 
Kim Woodward 
Nick Cirillo 
Joe Fung 
Phil Eastman 
Gerald Eskelund 

Other positions can be appointed after the new 
board of officers is elected. 

Jim Nielsen plans to hold a programming workshop 
for disk owners on October 6, 1g79 at his home. 
If it works well, future workshops may be held 
for tape users. The purpose is to swap programs 
and build the club library. It is also planned 
as a working sessio n. 

The Secretary announced that we will attempt 
to collect dues for the next six ( 6 ) months be­
ginning at the next meeting. The cost for the 
6 months will be $6.00. If persons are not paid 
up by the last meeting in October they will be 
dropped fro m the mailing list. 

The program was a cont i nuation of the machine 
language programming course started by Mr. Kim 
Woodward. He reviewed the last session and 
then presented programs to add and subtract ex­
pl aining the function of each step . Next les son 
he plans to demonstrate a program to dump memory 
to tape a page at a time with a stop between pages 
until the space bar i s pressed. There are se veral 
other functions which will also be built in to 
demonstrate programming principles. Bring your 
Red Book to the next session to be held October 
25 at Computerland. 

Gerald R. Eskelund 

E...DITORIAL 

To the Officers of Apple Pi a nd Phil Eastman 
from B ernie Urban 

Thank you for your vote of confidence. It is ve ry grati ­
fying to me to have been chosen to represent the APPLE 
users' groups of the greater Washington and Baltimore 
areas at the Octobe r 27 and 28 m ee ting in San Francisc o. 
I shall do my utmost to justify that vote. Officials from 
selected user groups throughout the U.S. will b e attending 
this meeting as guests of APPLE Computer, Inc. They 
will be char ged with the preparation of an agenda for a 
forum on the creation of a National APPLE Users' Group, 
to be held in March 1980 at the Wes t Coc>st Computer 
Faire. Would that our budget would jusi ify underwriting 
the expenses of one, perhaps two, others - - - ! 

Still, I need your help and I need the help of our collec ­
tive membership. To properly r epresent you at this 
highly significant meeting, I need to know from as many 
of you as possible what you consider to be the appropriate 
form of such a national organization, what you the use rs 
can expect from it, the mer its of incorporation at a 
national level, who should run it and how it should r elate 
to computer vendors a nd software/hardware firms, etc. 
P lease write me at 6205 Walhonding Road, Bethesda, Md. 
20016, or call 229-3458. Please help. 

Next 

nlBBLES 
"Hands-On" Microcowputer Workbook APPLE II Edition 

There is a new release from Sterling Swift Publi shing 
Company that may be of interest to some of you. It 's a 
136-page paperback that when used in conjunction with 
four cassette tapes will t each you BASIC in a micro­
computer assisted instructional mode. The paperback 
at $3. 95 plus cassettes at $10. 00 each (disks also avail­
able) seems like a convenient, fairly inexpensive way to 
learn BASIC at your own pace. Perhaps we can afford 
to purchase a set for use by our newer members on a 
loaner basis at minimal cost to them. Thei r address is 
P.O. Box 188,Manchaca, Texas 78652; phone (512)444-7570. 
They a l so sell "Computers and Mathematics" 454 pages, 
1979, a t $23. 95 . 

At Catholic Utiiversity: 
The Washington Amateur Computer Society has an 
electronic journal which can be accessed by dial­
ing 635-5710 (110 baud) or 635 - 5730 (300 baud). 
Type a carriage return to set rate s then type 
HELP WACS to get the journal . A Control-0 (Al­
pha "O") will set you back into the system. Con­
trol-$ will stop the printout and Co ntrol-Q will 
restart. They have an interesti ng article on 
adding floppy disks and controllers and also 
some information on group purchases of Selec ­
tric typewriters. WACS meets the last Friday 
of each month. Thei"r sc hedule so far is October 
26, November 29 and December 28. Meeting place 
is Keane Ha ll, 1st Floor Lecture Hall at 7:30 
pm until they "can't keep their eyes ope n" . 

The Fourth Annual Tidewater Hamfest-Computer 
Show-Flea Market will be held in the Norfolk , 
VA Cultural and Conventional Center October 
20 and 21 , 1979 . 60,000 square feet of a i r­
conditioned exhibit and Flea Market tailgating 
space are available. Doors open at 9:00 am. 
If you are into parts and junk and professional 
people selling amazing things contact TRC, 
PO Box 7101, Portsmouth, VA 23707. 

We've heard about two new magazines which you 
may want to check out. Compute , the Journal 
for Progress i ve Computing, 900 Spring Garden 
Street , Greensboro, NC 27403. $9 bi-monthly. 
And Softside (not so new), a BASIC software 
magazine is up to issue 13. PO Box 68, Mill­
ford, NH 03055. The same company apparently 
puts out Appleseed. 

Personal Software has or will be shortly re­
leasing a new Macro Assembler . 592 Weddel 
Drive, Su nnyva le, CA 94086 (408) 745 - 7841 
for dealer nearest you. 

Two new stores have opened in the area. They 
are: Your Own Computer Ltd., 10678 Campus Way 
South, Largo , MD 20870. (301) 350-6680 and 
Program Store, 4200 Wisconsin Avenue, NW, 
Washington, DC 20007 (202) 337-4691. 

E...VE.nT QUEUE... _ 

NOVAPPLE October 10 at Computers Plus in Fran ­
conia and October 25 at Computerland at Tysons 
Corner - both at 7:30 pm . Washi ngton Apple Pi 
on October 27 at George Washington Universi ty 
corner 23rd and H Streets NW in Tompkins Hall 
School of Engineering room 206 at 9:30 am. 



How to make an Integer BASIC 
Program Era1e lt1elf 

by Bruce F. Field 

Read in g Sandy Gree nfarb ' s excellent a r tic l e on integer BAS I C 
i n t he Septembe r Apple Pi news l ette r r em in ded me of a handy 
programming trick that some of you may not be familiar with. 
Whe n booti ng up t he Disk Operatin9 System, a greeti ng program 
(usually written in i nteger BASIC) i s loaded and run. This is 
usual l y a sma l l innocuo us program to pr int out the DOS ve r sion 
numbe r , t he date the diskette wa s initia l ized, etc . Once this 
in fo rmati on i s pri nt ed , i t would be ni ce if t he pr ogram would 
dis app ear (i.e . delete itself). Ot herw i se, if we type or EXEC 
in a new program without first typing NEW, the greeting pro­
gram wi ll still be there to haunt us . Loading in a program, of 
course , will e r ase the greeting program. 

If you ha ve not a lready tried to do so , you wi ll find that you 
can't ty pe in the comma nd NEW preceeded by a lin e number . In­
teger BASIC r eturns a SYNTAX ERR for this. Howeve r , a curious 
situation exists such that if you could somehow get the NEW 
command stored in the program , integer BASIC wil l execute it 
properly. 

Those of you who are familiar with how integer BASIC works 
(or who have read Sandy's article) will understand the fo l low ­
ing procedure. If not, just fol l ow the instruct i ons and don't 
wo rry about how it works. 

What we wa nt to do is modify our regu l ar g ree t i ng pr og r am so 
that the next to the l ast line is the NEW command . The l ast 
line must be an END as usual. To do this we are going to lo­
cate the end of the program at a known address in memory, and 
then modify it by poking the token for NEW into the next to 
the l as t lin e . 

1. type: HIM EM:401Hl (carriage return ) 
NEW (carriage return) 

2. l oad or t ype in yo ur greeti ng program. For examp l e: 

10 PRINT " DOS 3 . 2 23 SEP 79 " 
20 EN O 

3. before t he last line , inse r t a new line wi th only a 
REM statement on it. Fo r example: 

15 REM 

The l ine number is not important, but this line must 
immediately preceed the line containing the END state­
ment . Also, it is important not to type any characters 
or spaces after t he REM statement. 

To check to see if we have done everything correctly so far, 
type: 

PR I NT PEEK(3993) (carriage r eturn) 

The res ult should be 93, the token fo r REM. 

4. type POKE 3993,11 

This rep l aces the REM with NEW. 

Now when you l ist the program it wil l have the NEW command 
in it. But, before you run the program be su r e to SAVE i t! 
Then you may run the program and try to LIST it ; it shou l d be 
gone . 

Of course, this technique ca n be used with any program and 
other commands , such as CLR , can be POKEd into the program. 

[Ed . note: this can be used to set LOMEM at the beginning of 
a program too . Line ~ should be PRINT n where n is equal to 
the LOMEM setting . By then PEEKing at the Program Poin ter 
(the beginning of the program) to find its beginning and then 
PEEKing at the first few characters to loca t e the token for 
PRINT, you can then POKE the token for LOMEM i nstead . It works 
like a charm. Remember not to DIMension any variables prior 
to the LOMEM command . ] 

Cla11if ied1 

HEL P WANTE D - Need 6502 programmer for contract services 
short term. Work involves preparation of machine language 
subroutines for App l e Disk 1/0 . Contact Bi 11 Barke r , PO Box 
36, Columbia, MD 21045 - call (301) 9g1-9610. 

WAITED - a r tic l es for th e Washington Apple Pi newsletter . No 
experience needed . No app l icat i on required ; no forma l training 
necessary. Person sho uld have imag ination and des i re to make 
a spectac l e of h i m(her)se l f on these pages. No topic too mundane 
to pub l ish. Prude nce is suggested. Send to PO Box 3451 1, 
Washington , DC 20034. /\:J": llJ noC 

5pec.•1 'c8 -

Classified ads a ccep t ed f rom me mbers 50 words o r l e ss at no 
cha rge provided the material is obviously no n - commerc i a l . 
Submit your classified at least 30 days in advance attention 
CLASS I FIED ADS, PO Box 345 11 , Was hingto n, DC 20034. 



Product Reuiew1 

MAILING LIST BY SYSTEMS DESI GN LAB review by Lee Hausman 

I have been nosing around through various mai ling list programs 
for some ti me now , rubbing my Susan B. Anthony's together be ­
tween my fingers, reluctan t to let go of them until I f ou nd a 
program that would really do it a ll, and not bankrupt me in the 
process. For my money , the Mailing Li st from Sys tems Desig~ 
Lab is very good. 

For those of you who hate to r ead all the way through articles 
like this only to find at the end that the program r equires a 
dark blue 14.2K RAM App l e II manufactured on March 17th, l et me 
deal with the hardware· requi r ements right now: you will need a 
32K RAM mi nimum Apple (your choice of colors) , an Applesoft ROM 
Card , a disk system and, obviously, a pri nter . 

To get star ted, you may enter data and SAVE it as a file for 
later use . A t otal of 120 names per file may be used for 32K 
systems, 300 names per file for 48K systems . By sw i tc hing files 
around, you could work with over 20 ,00D names! (This by virtue 
of the fact that a disk will only recognize a tota l of 84 file 
names). Data fields supported include two line s fo r names , 
stree t address , c ity-state - ZIP, and a code of your cho i ce . The 
code is qu ite han dy , a s it is usable for Sort and Search func ­
tions, and prints on a listing of a file, but doesn't print on 
the maili ng la bels. Various fun ctions al l ow you to work with 
your data either on your video screen or via your pr inter . 

Commands avai l able include: 

LOAD from disk 
SAVE to disk 
ADD records to file 
CHANG E records in file 
DELETE records in file 
SORT on any field 
PRINT multiple label s of one record 

(handy for your return address!) 
PRIHT enti re f ile on paper (not label format) 
PRINT labels 
SEARCH and PRINT labels 
LIST e ntire file on video 
SEARCH and LIST entire file on video 

Three addi t ional commands allow you to set print format para ­
meters by setti ng sp aci ng between la be l s, l eft margin , and print ­
er slot number. An d printing or listing by printer or video 
screen can be halted or i nter ru pted and restarted with a few 
key strokes . 

The program is distrib uted on cassette an d is easily LOA Ded and 
SAVEd to disk. And it i s in Source Code so that you can easi l y 
ma ke mo di fications for your needs . I added a specia l printer 
patch for my notorious Seria l Interface Card. And adequate 
instructions come with t he prog ram. Perhaps best of all , this 
program will on ly se t you bac k as much as a r ol l of 15¢ stamps! 
Jus t $15 . 00 from Systems Design Lab s , 2612 Artes ia Blvd, Suite B, 
Redon do Beach , CA go278. 

[Ed . Note : les t you be possibly mislead by Mr . Hausman ' s 
statement concerning the 20,000 names he mentions you can 
work.with, bear in mind that a single side of a disk only 
permits about 101 ,000 characters of information which (by 
my trusty calcul ator) works o ut to about 1 ,200 78 character 
records . Check with Systems Design Labs to be sure . ] 

IDS MO DEL 440 "PAPER TIGER" PRINTER review by Fred P. Sharp 

Practically every home computer enthusiast dr eams of acquiring a 
versatile, dependable and economical printer for his system. After 
hearine cbout the IDS Model 4110 at the Washingt on Apple Pi Users 
meeting , I was convinced that this was going to be the printer for me . 
Although I was convinced the Paper Tiger was for me , my bank account 
kept telling me it wasn't . About that time my empl oyer provided me 
with sufficient funds to purchase t he printer t o work with a n Appl e II 
Plus Computer in the office. After the printer with serial i nterface 
arrived and the initial minor inter facing probl ems were taken care of, 
I was convinced this pri nter meets a t least t wo of my or iginal pre­
requisites,versatility and dependabil ity . The third requirement, 
economy , I am afraid may never be met by any printer , that is on 
my budget. Enough editorializing; now to the r eview. 

The printer offers fou r dif ferent print sizes : 8 . 3, 10, 12. 5 and a 
very small 16. 5 characters per inch. In addition to the four normal 
pr int sizes ther e is an enhanced ver s ion for each . See the samples 
below. The pr int s i ze and type (normal or enhanced) is controlled by 
either direct mode selection or control codes embedded in your program. 
One pr oblem I have encountered is slowing t he output down so the printer 
can keep up. Although the Appl e ' s Serial Inter face card allows for 
a delay at the end of each line, it has proven insufficient for the task 
even with the baud rate set at the maximum 1200 bits per second 
allowed by the printer , I have r ever ted to the BASIC SPEED command 
(SPEED• 190). Although this also s l ows down the output to the 
screen, if the commands are properly placed , the speed can be reduced 

( 



to 190 during the print routine and restored t o 255 for CRT displ a y 
l ater . One r eason for this is the l imited buffer (256 bytes) on the 
non-gr aphic model. The graphic model comes with 2048 bytes of buffer . 
With that added option the probl em might evaporate. On the positive 
side (and t here are many) the Paper Tiger lets you fo r mat your printout 
t o accommodat e a l most any kind of form. Print 6 or 8 lines per inch. 
Choose any line size up to 132 columns across . Print whatever size 
you need, from address labels to l egal - size reports. The Paper 
Tiger has eight switch- select able form l engths . You can adj ust tho 
tractor width from 1.75 to 9.5 inches . At the flip of a switch, 
this machine skips over form perforations automatically. Aligning 
forms is also simple. Put the Paper Tiger offl ine, and incrementally 
move the form up or down with the touch of a switch . If you are 
worried about special paper, not with t his printer . It prints on plai n, 
ordinary paper . If you need extra copies, the Model 440 can print 
on multiple copy forms . When the paper supply , whether roll or fan 
fold , runs low, an out-of-paper detector automatically stops the printer , 
places it offline, and lights an indicator fo r the operator. 

Now that I have access to a printer, I am excit ed abut the new Word 
Pr ocessor package being introduced by MUSE for $99.00 at the 
Philadelphia Computer Conference . I have pr omised Bernie Urban 
a Software review on this new package in the future. 

nns IS AH EXAlfPU) (f 16.5 Cl'! IN T1£ MOUW. ~[{. 

THIS IS AH EXAHPLE OF THE 12 CPI IN THE NORHAL HOOE, 

THIS IS AN EXAMPLE OF THE 10 CPI IN THE NORMAL MODE . 
VI TH I S IS AN EXAMPLE OF THE 8 . 3 CPI IN THE NORMAL MODE. 

THIS IS AN EXAHPLE OF TIE ENHANCED 16.5 CPI. 
THIS IS AN EXAMPLE OF THE ENHANCED 12 CPI. 

THIS IS AN EXAMPLE OF THE ENHANCED 10 C PI . 

THIS IS AN EXAMPLE OF THE E NHANCED 8.3 
C PI . 

8. 3 CHA R ACTERS PER INCH• 

10 CHARACTERS PER INCH, AND 

Ai'~D ENHAit·"-C:ll":::::D • 
ENHANCED. 

12 CHARACTERS PER INCHr AND ENHANCED. 

16.5 DW!ACTERS PER IHCHr AND ENHANCED• 

BUFFER FULL TEST .. 
•" t $Z&'C l*+ , - , /0123456789 :; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[ \Jt _'abcdef~h1JklffinOP 
orsluvwxyzC:Y ! .. ,.,$/-&. " < >*+,,-./0123456789! ; -'S==:,>?@ABCDE 
FGHIJKLMNOPQRSTUVWXYZC,3~-'abcde~~hiJKimno-ar 
s t.u vw:>·~Y:zC : ::>""' ! "t$Z& • ( >*+.-, /0 123456789 :; <=>?@ABCDEFGHIJ KLMNOPQRS TUVW 

u 

YOUR AD 
HERE 

' • 
RATES- $20 

$10 
$7 
$5 

full 
half 
quarter 
eighth 

(li ne copy only - no half-tones or colors) 



multiptoce11ing with the APPLE 

by Bruce F. Field 

The ete r na l c ry of non- computer freaks is "W hat does i t do?" 
o r "What goo d is it?" . After we e nd up mak ing lame excuses 
(inste ad of admitti ng we wa nted it because i t ' s a neat t oy) , 
we rea l ize th at t here ac tua l ly are some ho usehold uses f or a 
computer in mo nitorin g and/or co nt rolli ng ho usehold uti l it i es. 
For example, we cou l d use t he comp uter to monitor t he we a the r 
conditions outs i de a nd heat l oad inside the ho use to optimi ze 
th e heat in g or coo li ng rate to minimize ene r gy consumpt i on. 
Monitoring f reezer temperatures, dampness in a besement , o r 
energy usage of individua l electrical appliances are simp l e 
t asks for a computer, an d a computer system also incl udes the 
capabi l ity of making intelligent decisions, sorting out fa l se 
a 1 arms , etc . 

My particu lar interest i s in monitoring the weather. The com­
puter can answer questions such as "Has it rained enough or do 
I have to water the garden?", or "Should I put on a coat before 
I go out?". Sure I can look at the the rmometer and see that 
it's 50°F out, but the thermometer doesn't tell me that the 
wind is bl owing at 30 mph and the effective wind chill temper­
ature is 28°F, whereas the computer can. 

Now that we've demonst r ated some semblance of usefulness for 
a compute r , how can we use the App l e to perform some of t hese 
mo nitor and control functio ns? Unfo r tunately, the Apple is not 
ve ry we ll suited for this ki nd of work . All of the ex amp l es 
me ntioned above and al most any other co ntro l type prob l em I 
ca n th i nk of req ui re 24 hour/day ope r atio n. What happens whe n 
your kid wan t s to pl ay a game , or yo u wa nt to ba l a nce yo ur 
checkboo k? You have to stop the mo nitor program ! Depe ndin g 
on the appl i cation , it may be okay t o temporari l y stop the pro­
gram, save all the variab l es and restart it later , but ma ny 
ti mes t he program can not be stopped and in any case it is in -
co nvenie nt. He r e is whe r e hardwa r e or i ented and soft ware 
oriented peop l e diverge i n their th i nki ng. One sol ut i on i s t o 
develop a software mu l taski ng operating system so that two pro­
gr ams can be run on the App l e "simultaneous l y". (I n reality 
the programs are exec uted sequentially , it only appears to the 
user that they are executing simultaneous l y.) I f the t wo tasks 
are to be completely i ndependent from on e another this method 
r equires writing some fai rl y sophist i cated machine language 
software including rewriting some of th e ex i st ing Apple Monitor 
software and rep l acing the original ROMs in the Apple. A second 
so l ution is to use another computer . Before you say "th i s is 
crazy - why should I buy another computer", think of t his: small 
dedicated microcomputers containing a CPU and a few support chips 
are CHEAP. If we use the Apple as a master computer (or te r mi nal) 

the sma ll slave computer on l y needs a CPU, a sma l l PROM or ROM , 
maybe l K bytes of RAM , an A/D con ve r ter wi th several analog 
in put channe l s, and a few 1/0 lines . 

Jn this configuration, pr ograms for the s l ave are stored using 
the mass storage of the Appl e (d i sk or cassette) and downloaded 
i nto the slave RAM. The slave PROM must contain at a minimum , 
so f tware to co mm unicate ser i ally with the App l e, and a program 
to load memory and start an app l ication program. If desired , 
applicat i on programs cou l d also be stored in the PROM, but I 
prefer to put the programs in RAM as it makes it easier to 
write and debug them. Also, the function of t he s l ave computer 
can be changed a l mos t instantly by down l oading a new program 
from the Apple. 

Advantages of using a s l ave processor are that it completely 
frees the Apple for other uses , additional expensive peripherals 
(video display , mass storage) are not needed, and the slave sys ­
tem consumes much less power than the Apple - it is economical 
to let it run continuous l y. The only serious disadvantage (othe r 
than cost) is that app l ication programs must be written i n machine 
language. Putting a BASIC interpreter in the slave significantly 
increases the amount of memory required (and as far as I am con­
ce r ned , costs too much) . However , if someone has a compiler for 
BASIC I am interested. The program cou l d t hen be writte n in BASIC, 
compiled on the App l e , and on l y the machine l anguage code and r un 
time l i brary wou l d be dow nloaded to t he slave . 

Th is br i ngs up the next po i nt - cost. A small system if assembled 
from co mpo nen ts shou l d cost no more t han $150 and considerab l y 
l ess if one has a well st oc ke d parts box . A rough schematic of 
the s l ave system I ha ve bui lt is shown in t he fig ure. Many deta il s 
have been omitted for clar i ty and because of laziness. It is 
constructed on a perfboard 4~"x ?~"w i th wire wrap sockets . The 
perfboard forms the lid of a plastic experi menter's box (2 3/8" 
deep) with the power supply contained with i n the box . Because 
of the low power consumption no fan is needed. If I remember 
correctly I had almost all the parts already on hand . Th is 
explains t he apparently curious choice of a SC/MP processor 
(by National Semicond uctor) as t he CPU. It turns out however 
that this i s actually a reason able choice as the SC/MP was de­
signed for control app l ications and is very simple to interface 
and p rogram . National Seminconductor at one time so l d (and may 
still sell) a board contain i ng a SC/MP, 256 bytes of RAM, and a 
512 byte ROM to commun i cate to a te l etype, the wh o le thing cost­
ing $99. Thi s could be used directly with almost no modification, 
except for the addition of a A/D converter and maybe some more 
RAM memory. 



To m1n1m1ze parts count and cost , no UART or handshaking is used 
for the serial communcations between the processors. Instead, 
al l parallel to se ria l conversion is done in softwa re with care­
ful t i ming . Th is prohibits half du plex operation (where the s l ave 
echos a ll tra nsmitted data back to the Apple) but with a short 
direct connection between the two machines half duplex is not 
necessary. Thus, only three connections are required between 
the s l ave and the Apple: all th ree be i ng connected to the Apple 
game I/0 co nnec tor. 

AN~ outputs data from the App le to the slave 

SW~ - inputs data to the Apple from the slave 

Gnd - a common ground connection 

The slave has it's own sepa r ate power supply so that it ' s 
ground must be connected to the Apple ground for proper opera­
tion. 

The 512 byte ROM contains a serial communications program and 
a monitor program to load memory , dump memory , and start a 
program loaded in memory , a ll under control of the Apple . The 
0/A converter is used for analog- to- digital conversion of eight 
analog inputs which are selected one at a time by the multiplex ­
er an d compa r ed to the output of the D/A conve r ter . A successive 
approximation techn iqu e is used to adjust the 0/A output allow­
ing fast convers ion (approx. 200 µsec) even with the slow SC/MP. 
Using a D/A converter and a comparato r is cheape r than an A/D 
converter and the DIA can also be used to provide a programmed 
vo lt age if necessary. 

Thus we now have all the required elements to periodically moni ­
tor eight different parameters , store the data in memory, and at 
infreq uent intervals under operato r control, dump the data to the 
Apple fo r analysis and storage. If e xternal devices are to be 
controlled an ou t put port ca n easi ly be added . 

In conc lusion, a word about using other processors f or the slave . 
If you are starting from scratch, it seems reasonable to choose 
a 6502 (or equiv alen t) processor for the slave. Thi s will con­
siderab l y simplify writing applicat ion programs as they can easi ­
ly be tested on the Apple (also assembled if you have an Assem­
bl er). A KIM can .be used with some modif ication, although it 
re al ly is overkil l. I am not to o familiar with the TIM (KIM's 
cousin) but I think it shoul d be perfect for thi s application, 
if there are any more T!Ms around. 

I have tried to avoid too muc h deta i l but sti l l explain one way 
of con necting a second processor to the Apple to continuousl y 
monitor e ight analog s ignal s. I f anyone ha s any suggestions, 
que stions , etc., dro p me a note at the address below. 

Bruce F. Field 
1402 Grand in Aven ue 
Roc kvi ll e , MO 2085 1 
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On the nature of Survival: 

Simulation by mark Crosby 
Games have l ong held a particularly important place in the 
evol ut i on and development of homo saplens. Throughout our 
history we have been in competition with eac h other not onl y 
for survival but for sheer diversion. We are all fami l iar 
with the day - to- day strugg l e to s urvive. Although you might 
not often think of it, the daily st ruggl e is very real and 
eve n a simp l e error in judgement can mean starvat i on, person ­
a l l oss or even dea th. Modern Man has all but e limi nat ed 
physical combat i n day-to-day e nco unters i n f avor of intel­
lectual "combat". While this seems to be a favorable sit ua­
tion, the dearth of emotional outlets in day-to-day livi ng 
quick l y bui lds up. Our emotiona l requirements demand t hat we 
have an excess of stimu l ating challenges to relieve pent-up 
emotions. Enter Dungeons and Dragons . 

This simulation - which i s mistakenly ca lled a "game" i s 
really a substitute physical cha l lenge for the human sur-
vival instinct. When proper l y presented, it can "fool " us 
into fantasizing we are ~ fighting a dragon o r a warrior 
that require s our quick tfilnl<Tng and memory of past exper iences 
to "wi n". It can be a substitute for the "blowing off steam" 
we all require and, thus, i s good for our mental health in 
the long run. Since young people do not always have the oppor­
tunity of testing their reacti ons and s urviv a l techniques di­
rectly, a Dungeons and Dragons simulation can actually help 
prepare one for later, and more demanding , chal l enges that we 
encounter during our lives . 

Dungeons and Dragons (O&D) relies heavily on "physica l" combat , 
insti nct and ingenu i ty in its execution which i s an emotional 
substitute for Man's earlier bloody hi story (man s l aying animal 
for food, etc.). When is the last time you had to (yourself) 
ki 11 another perso n to protect yourse l f or kill an animal for 
that matter, or even defend a source of food from pi ll aging? 
The self- satisfaction that " I can survive" is psychologically 
soothi ng to us . In a very real way, then, a wel 1-prese nted 
Dungeon can help us survive daily te nsions and cha ll enges in 
real-life s ituation s . 

Acting out fantasies during a Dungeon can r e lea se all sorts of 
emotions in peopl e who , formerly , were stoic. Angered and 
backed into a corner during a Dungeon, people display genuine 
insight and come up with ingenious so lut io ns to particular prob ­
lems. They squabb le, barter, cheat , yell out, suffer the agony 
of defeat, and laugh. Then with a cry of triumph and a re l ease 
of tension the participant beams at the success of winning a 
campaign. 

Without going into the many details of exactly what is a O&O 

simulation I will say this: A Dungeon is usually goa l -oriented 
and administered by a Dungeon Master (OM) who is referee and 
a l l opponents ro l led up into one. The OM selects a particu -
lar goal ("Find the lost enchanted sword of Ashtiba l ") , se lects 
the terrain ("You will cross over the Hdi lets Mountains and come 
to a house and wi ll continue over land until you find the sword") , 
and selects opponents ("A large, vicious bear is in your path") , 
ra ndom events ("A shimmer ing sword appears in mid-air in front 
of you"), etc. You pro vi de all of the decisions 1 ead i ng to your 
hopeful l y successful atta i nment of the goal. Often , several 
peop l e participate i n the simulation at once and "t ravel " to ­
ge t her in a group to maximize thei r chances of succeeding. Eac h 
of t hese parti cipan t s chooses a character or characters who are 
named , have strength, inte ll igence and other hu ma n-l ike qual i­
ties who will "do" t he act i on for you . Upon the successful (or 
non - successful) complet ion of t he Dungeon , yo ur character is 
either dead, dep l eted or has gai ned experience and s trength. 
A Dungeo n , then, can be described as a simulation o f real l ife 
with additional fantasy elements (sometimes) and is often set 
in me die val times . 

There is much to do in a Dungeon: The OM must keep track of the 
whereabouts of the group of peop l e , roll dice to see if "Fate" 
puts a vicious animal in t heir path , or determine the outcome of 
a fight (depending on in dividual characters' st r ength , dexterity , 
etc . ) , referee decisions made by the group, or a l low magical item.s to 
be fou nd which might aid or hinder the party of travelers, etc. 
Much of it re l ies heavily on random numbers using dice and tables 
of outcomes which have been previously prepared by the OM. A 
single character might have the following qualities represented 
by a number or percentage: St r ength , dexterity , intel l i9ence, 
charisma , a rmour, weapons, appearance (ugly or beautiful), race 
(human or other), luck, expe rience, useful items (knives , fli n t 
set , water bottle, f ood, rope) and the list doesn't have to stop 
th ere . Persuasiveness, alignment (for good or evil or some -
where in-between), mental bala nce ( likely to go berserk?), etc. , 
are often included in advanced Dungeons. 

Existing computer s imulations are small and l imiting compared to 
Dungeons prepared and playe d weekly by some . One of the better 
known computer simulations, ~dventure" was originally programmed 
on a l arge r computer then scaled down to fit in the Apple and 
other micro-computers. Adventure is a rather comp l ete Dungeon 
but it not as comp le x as even the most simple Dungeons prepared 
for real-life execution. One advantage to real-life playing is 
that you have real people who go on the quest with you so you 
have real arguments and exhibit more real and (sometimes) un­
control l ed emotions than if it ' s j ust you and the computer 
finding your way through a maze. A disadvantage to real -life 
playing is that, because there are so many people involved, the 
s i mulation can get bogged down. A good OM is prepared for that 
though by adding the element of speed. If your group does not 
reach decisions quickly enough, pena l ties are thrown at you , e.g., 
("The dragon sudden l y rushes your gr oup and now let's see who 
survive s " or "Since you took so long, the treasure has slid 
down into the abyss and you ca nnot r etrieve it " ). Usua lly the 
OM prepares for all of these contingencies in advance (An awe­
some task!) 



One parting comment. In a recent newspaper article concerning 
a missi ng co l lege student, it was alledged that, perhaps , it 
had something to do wi th a group of peop l e who regular l y play 
D&D . Whi l e it is entirely possib l e that REA L dungeons exist 
somewhe r e in the U.S., most D&D players prefer to do it al l on 
pape r around the dining r oom table with dice. Real weapons and 
rea l situations a re genera l ly disapproved of altho ugh miniature 
pl aying pi eces (dragons, warriors, etc.) are often employed 
t o he l p i l l ustrate pl ayers ' relat i ve pos i tions to each other 
as they trave l t hro ugh the Du ngeon. There are sto r es wh i ch 
cater to th i s crowd, sel l ing everything f rom the min i atures 
to 20- s ided dice and even costumes. 

In fut ure a r ticles, I pla n to cover other aspects of simulation 
particu l a rl y as it applies to D&D. I hope to illustrate maze 
generation, random number techniques and percentiles , generating 
characters to use in Dungeons, group dynamics in a Dungeon, 
etc. I wou l d be pleased to hear from anyone who is interested 
in contrib uting toward this effort. If enough interest is 
generated, perhaps we can begin a regular column. Address all 
inquiries to the Washington Apple Pi PO Box i n care of myself. 

Some gaming contacts: TSR Periodicals 
PO Box 110 
Lake Geneva, WI 53147 
THE DRAGON 

the Chaosium 
PO Box 6302 
Albany, CA 94706 
DI FFERENT WORLDS 

Game De s igner s ' Guild 
c/o Randy Reed 
2803 Goodwood Road 
Baltimore, MD 21214 

Chimera Books (a good local store) 
1776 E Jefferson 
Rockville, MD 20852 
( 301) 770-3444 

) 



Disassembling the DOS 3.2 

You "Can't tell the players without a score card" and 
you can not effectively use the Apple II DOS 3.2 without 
this Important Information on Its organization. 

On the surface, OOS 3.2 lo ldentlcal to 
OOS 3.1. Upon booting, the OOS lo load· 
ed (slave or master), the greetings pr~ 
gram lo run, MAXFILES deleulla lo 3, 
and HIMEM I• HI al $9600. oos 3.2 atlll 

- communicates wllh the rest ot the AP· 

0 PLE via lnpul and oulpul hooks II $36, 
37. 38, and 3G. (All addreaHI refer to a 
'8K machine.) 

The differences are many: In Appl• 
soft, OOS does the coll 33t• or call 
5451' autom11ic1lty, volume checking Is 
Ignored unless axpllcllly defined In the 
command, ind the ayatem defaulla 10 
NOMON C,1,0 alaluo. The hooks 11 $36 
and 37 (l he print routine) now contain 
S9E81. The routine to restore DOS Is now 
al $90BF. Thia con be coiled II paga 3 ls 
overwritten. The comm1nd and error 
message tables are In dlllttent loca­
tions. The command table ls the same as 
In the DOS 3. 1. The error mess1ges, 
however, ere qul1e different. Atler a 
BLOAO, AS Is now found al $AA72,3; LS 
11 now found at $AA60, 1. 

When the keybo11d Input routine 
(9E81), Is called, OOS checks the mode. 
If II ls In dlrecl mode, Iha OOS reads the 
keyboard, then goH l o the print routine. 
The print roullne has seven routines o f 
It's own, Q.6. It calls the correct one, 
depending on whether the mode Is 
direct, deferred, execute, read or write, 
etc. These routines are all lnter·rela led. 

In direct mode, when a return Is 
detected, DOS attempts to match the 
si ring In the keyboard Input buffer 
($200-2FF) to a command In the table. In 

the print mode, direct or deferred, it 
stores all character• In the keyboard In· 
put butler until a return Is detected. It 
lhen checks for a CTRL·D as Iha llral 
character. If not found, DOS drops out 
and returna control to wherever It came 
from. However, If Control 0 Is detected, 
DOS attempt• to match the string to the 
command table. If a match Is not made, 
It prints .. Syntax Error". 

When DOS m1tches a command, It 
then checks for names, If needed, or 
numbers, II needed. Aller gelling all 
data required, a check for optional data 
Is made. After any op11onal data Is read, 
numbers ire ch1nged to hex If need be. 
the maximum and minimum ranges are 
compared, then If 111 data is OK, the 
number Is stored and DOS returns to 
check for any other opllonal dala. 

A routine gets the correct addre.s.s 
from the stick, then executes the com­
mand. I have hlghllghled a few of lhe 
commands: 

PRI 1nd IHI do the same function as 
In BASIC. excopl lhal OOS will set lhe 
hooks property before releasing control. 

MON and NOMON Set a mask at 
$A.A74 as follows: O ~ monitor nothing, 
$10 • monitor 0, $20• monitor I, $40 = 
C, 1nd combln1tlons thereof. 

MAXFILES rosols HIMEM and PP (INT 
BASIC) and ellocales a Ille buffer via a 
subroutine at SA7D'. 

BRUN dots a BLOAO lhen a JMP 
($M72). 
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RUN does a load, lhen Jumps 10 a 
routine which executes the progrem. 

Which routine Is used Is dependent 
upon which l1ngu1ge Is being used, 
BASIC. FP RAM, or FP ROM. 

LOAD roads tho Ille lype and does 
either INT or FP as needed, tMn load1 
lho program. When In FP mode. and 
11ter the progr1m Is lo1ded, DOS does 
lho call 3314 or call 5'15U as not«ed 10 
sel the progrem pointers for Applesolt. 

FP a11emp1S lo llnd a ROM card and 
turn It on. Ir possible, 11 aeta the return 
1ddresses via 1 roulfne 11 S908A. If no 
card Is found, the DOS runs Applesoll, 
then goes 10 a routine at S9DEA to sat 
return addresses correctly. 

INT makes certain the ROM card Is 
oft, then goes to $9()8.t to set return ad· 
dresses correctly. 

If a person wishes to us.e DOS from • 
language or operating system riot 1t1n· 
derd to the APPLE, there Is no problem, 
unless an error Is detected. If you do not 
wish an error message to cause a return 
to BASIC or Applesofl, thtt addrass a1 
S905E and F can be changed lor your 
parllcular system. 

Whenever a change In language 11 
done, DOS updates It's return address 
stack from Iha alack for that p1rllcular 
language. All commands except PRlf, 
INI, MON, NOMON, INT, FP (II In ROM), 
end MAXFILES go through routines I hat 
use file buffers. 

17:7 

All commands moy be coiled from 
monitor or machine language, provided 
(1) A language change 11 nol needed, (2) 
the flle namn have been placed Into the 
n1mo buffor(s). and (3) lhal any olher 
poremolora hove bttn properly placed 
lnlo their locallons as needed. 

moves the head back and 
forth. Odd addroaaes alep 
one way, and even ad­
dresses step the other way. 

lhe beal of my 1blllty In lho memory 
m1pa thal lollow. Noles loll Iha funcllon 
and u11oe of each. On most llems I have 
glv.n only the atanlno address. The end 
addrHs 11 Implied 10 be the next 
documented locallon minus one. On 
atack.1 of addresses, the parenthesized 
number Is the number of addresses con· 
1alned In lhal alack. Remember thal any 
two-byte Items are alwaya stored low 
byte flrsl. Oocumenlatlon of addresses 
In lho 6000-BFFF area may be In error 
becauao that e.1ea got too complex tor 
me to retain my sanity. 

0088 Turns off the drive motor. 

C089 Turns on the drive motor. 

C08A Enables drive two. 

C088 Enables drlvo one. 

The disk control.., card contains two 
(2) PROM'•, 2!50 bytes each. One PROM 
contains the program to atan l he 
booting ol the OOS. Tho olher Is used for 
1 progr1m that, togelher wltn some 
other IC's, actually controls the head 
position, reading a bll, wrlllng a bll , sen· 
ding Iha byte 10 l he APPLE bus. and gel· 
ting a byte from lho APPLE bus. The 
followlng locations control the hardware 
funcllons. Add OOSO to each address, S 
• the slot number of the controller card. 

C08C,O Conlrol connecllng lhO AP· 
PLE bus to the hardware for 
strobing the byto In or out of 
l he 7•LS323 IC ohlll regls· 
ter, depending upon the pre­
viously set status of 
coee.F. 

My thanks 10 my family for lhelr lime 
and patience, to other persona for their 
articles on OOS luncllons, APPLE for 
their excellent documentation. without 
which I would have had no Idea what 
was going on, 1nd lo Terry and Kenl at 
Computerland of Portl1nd, for use of 
their printer to obtain 60 feet of hard 
copy, and lhelr moral support. 

C08E.F Read/Wrlle conlrol. 

C080-87 These addresses sequen­
llally slop lhe molor lhal 

I have documented all routines, su~ 
routines, buUera, and other loc1tlons to 

95FF 

9600 
8700 

8800 

11820 
1184B,C 

11840,E 

1184F.O 
11851,2 

11853 
11953 
8A53 

8A80 

8A9E,F 

8AAO,I 
gAA2,3 

9AA4,5 

8AA6 
98A6 

9CA6 

9C03 
9CF1,2 

9CF3.• 
9CF5,6 

8CF7,8 

9CF9-
9CFF 
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APPLE II DOS 3.2 Memory Map 

End of user RAM: HIMEM = 49151 

Stan of dala buffer 

Stan of track and sector buffer 
Start of miscellaneous Info buffer 
Start of name of Ille 

Address of alert of mlscella.neous Info buffer 
($9800) 

Address ol alart of track and seclor buffer ($9700) 

Address ol a1art of dala buller ($9600) 

Address of start of name buffer, next flle(SOOOO = 
no more tllea) 

Oat a 

Track and sector 
Miscellaneous 

Name 

Address of stan ot miscellaneous Info buffer 
($9A53) 

Address or stan ot track and sectm buffer ($9953) 
Add,.os3 of start of data buffer ($9853) 

Address of start o f name buffer of next file down 
($9820) 

Data 
Track and sector 

Mlsceltaneous 
Name 

Address of start of miscellaneous Info bultor 
(S9CA6) 

Address of start ol track and sector buffer (S98A6) 
Address ol slart of dala bulfer ($9AA6) 

Address of start of name buffer or next file down 
(S9A80) 

Unused 

9000 
9002 
90f).4 

9006 
8006 
900A 

900C 

900E 
9010 

90tE 

8056 

9062 

806C 

8078 
9()8.1 

908F 

90EA 
9E51 

9E81 

SEBO 

9E01 

8EEB 
9F12 

9F23 

9F2F 

9F52 
9F61 

9F7t 
9F83 

Address o f n1me of flrsl Ille 

DOS keyln routine address 

DOS print routine address 

Name number 1 buffer address 
Namo number 2 buffer address 

Bonomof OOS 

Address at•ck for the Internal print routines (7) 

Address sleek for lhe OOS command rou1lnes (28) 

Add1ess s11ck Im return to tho cunent language 
(6) 

Address slack tor return to Integer BASIC 

Address s1ack for relum 10 Applesoll ROM (6) 
Address slack for relurn 10 Applosoll Disk (6) 

(303G) Conlrol 8, r .. n1ors INT °' FP (ROM only) 
(300G} Restores DOS 1nd r..enters current 
language 
Rellores S300-S3FF lrom $9E51-$9E80 

Stack for tho above routine 

Keyboard lnpul routine 
Calls correct lntornel print routine, depending 
upon modo 

Restores keyboard and print hooks 

Internal routine for lnlormatlon from the disk 
Internal 1outlne for printing 

Prlnls and exl11 OOS 

Keyboard Input lnte1nal rou11ne 

Internal routine for sending Information to disk 

Routine to correct Internal routine 

Used by lhe EXEC command 
Mask MON 11atu1. print and exit 
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9FC8 

9FCD 

A229 

A22E 

A233 

A23D 
A251 

A263 

A271 

A27S 
A27D 

A281 
A298 

A2A3 
A2EA 

A331 

A35D 

A38E 

A397 
A413 

A4D1 

A4E5 

A4FO 

A4FC 

A506 

A510 

- A51B 

- A54F 
A56E 

A57A 

A59E 

ASC6 
ASDD 

A60E 

A626 

A644 

A65E 

A679 

A682 

A69D 

A6AB 

A6C4 

A6C8 

A6CC 

A600 

A605 

A71A 

A743 

A7•E 

A764 

Does a RETURN 

Start of aectlon that attempts to match to a com­
mand and get all Information needed and all op­
Uonal Information given. Checks syntu and 
ranges before execution. 

PRI routine 

INI routine 

MON routine 

NOMON routine 

MAXFILES routine 

Start of DELETE routine 

Start of LOCK routine 

Start of UNLOCK routine 

Start of VERIFY routine 

Star! o f RENAME routine 

Sta r! of APPEND routine 

Start of OPEN routine 

Start of CLOSE routine 

BSAVE routine 

BLOAO ' outlno 
BRUN routine 
SAVE routine 

LOAD routine 

Run routine 

Runs Integer BASIC program 

CHAIN routine 

Runs FP ROM program 

Runs FP RAM program 

WRITE routine fSOt up) 

Read routine faet up) 

INIT routine 

ca1a1og routine 
FP routine 

INT routine 

EXEC routine 

Position roullna 

Starts tho read process 

Starts the write process 

Stores da1a coming f rom text file Into keyboard 
buffer. Used by the EXEC command. 

Error checking? 

Closes fllea, exits DOS 

Goes to hardware roullnes 

Sets up address of name section of next me 
Close 1"8 buffer last used 

Prints, "SYNTAX ERROR " 

Prints, " NO BUFFERS AVAILABLE" 

Prints, " PROGRAM TOO LARGE" 

Prints, " FILE TYPE MISMATCH" 

Prints other error messages by massage number 
contained In SAASC 

Moves p1r1me1era given 10 locations lor use by 
hardweue routines 
Moves name from tho name buffer to lhe name 
section of the file buffer 

Moves addresses or secllons or me buffers to 
locations fOf use by hardware routines 
Attempts 10 find I file butler already In use by l he 
name given 

A74F 

A7CI 

A704 

A851 
A88' 
A909 

A9'11 

A9'1 A 

A995 

A97t 

AA3F 

AA4F,50 

AA51 

AA52 

AA53,4 

AASS,6 

AA57 

AA58 

AA59-

AASE 

AA5F 

AA60-
61 

AA62 -
65 
AA66,7 

AA68,9 

AA6A,B 

AA6C,D 

AA6E,F 

AA70,1 

AA72,3 

AA74 

AA7S 

AA93 

AAB1 

AAB2 

AAB3 

AAB4,S 

AAB6 

AAB7 

AAB8 

AAC1,2 

AAC3,4 

AACS,6 

AAC7,8 

AAC9 

Checks Ille type 

Sets up Ille buffers and eddresses fusod by MAX· 
FILES) 

Rest ores DOS hooks 

Start ot command l able 

This Is a table of two-byte masks. One byt e Is us· 
ed to determine what type of extra data fs needed 
by a command. The other byte ls used by the hard· 
ware 1outlnes for what file typo to c1eate or look 
f()(. 

Table containing the letters V, D, S, l, R. B. A, C. I. 
0 . Thi • Is used when checking for optional d11a. 
Table of bytes for determining what type o f OJ> 
tlonat data to look for. 

Table of minimum and maximum ranges for V, D. 
S, L, R, B, A. 

Start o f error message table 

Relative address of start of error message, I.e. 
f$A971,X) 

Address o f name section of next available me buf· 
fer 

lntemal print routine number 

PRI hooks out of DOS 

INI hooks out of DOS 

Number ol total file bulfers 

Number ol Ille buffers not in use 
Temporary stOfage used by various routines 

Mask for MON and NOMON 

Command number 

Found LS from a BLOAD 

Temporary storage used by various rout ines 

Defined volume number 

Dollnod drive number 

Oellnod slot number 
Defined length 

Defined record number 

Defined byte number 

Defined address 

Start or file name buffer number 1 

Start or rue name buffer number 2 

Control 0 

Modo Cdlroct, deferred, etc.) 

Value used for language, e.g. INT = 0, FP RAM • 
CO, FP ROM = 80 

Tho name, " Applosolt" 

Address of start of IOB (used b y RWTS) 

Address o f start o f bulfer for tracklsec1or llst Cus· 
ed by RWTS) 

Address or s1art of buffer tor data (used by RWTS} 
Top ol total RAM in the APPLE 11 

Address stack for hardware routines (14) 

AA05 Address stack for hardware routines 16) 
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AAF1 

AAFD 

AB28 

ABDC 

AC06 

AC3A 

AC58 

AC70 

AC87 

AC8A 

AC93 

AC96 
ACAS 

ACBB 

ACBE 

ACC7 

ACCA 

ACDA 

ACEF 

ACF6 

ADl2 

ADtS 

AD2B 

AD54 

AD98 

AE42 

AE6A 

AE7E 

AE6E 

AFOS 

AFtD 

AF34 

AF4B 

AFSE 

AFDC 

AFE• 

AFF7 

AFFB 

BOit 

17:10 

Address stack for hardware rou11nes (6) 

Goes to the couocl hardware rouline 

Reads VTOC and reads directory attempling 10 
find an en1ry with the same name as the one 
given. If not found, checks the table of masks to 
see It it i s allowed to create a fllo. If II may, i1 does 
so, and It not, It exits with "FILE NOT FOUND" or 
"LANGUAGE NOT AVAILABLE" 

Clears miscellaneous Info hlfdware buffer; sets 
volume number, drive number and slot number. 

Close routine. Updates VTOC, track bit map, and 
sector count ol d irectory entry as needed. 

Rename routine. Finds directory entry, stores new 
name In entry. then writes that dlr·ectory sector 
back to disk. 

Goes to correct hardware routine 

Goes to correct hardware roul lne 

Sets parameters for followlng routine 
AclUally reads IHt flle 

Sets parameters for following routine 

Reads program or binary Ille 
Puts byte being read Into buff er 

Sets parameters for following routine 

Writes inlo taxi file 
Sels parameters for followlng routine 

Writes program or binary fife 

Gels byte being wrlllen from buffer 
Lock hardware routlno 
Unlock hardware routine 

Sets parameters for lollowlng routine 

Verify hardware routine 

Oelele hardware routine 

Part of delete routine. frees seclors used by 
deleted file. 

Catalog hardware roullna 

Part of catalog, pr lnls the number In $44 as three 
digit ASCII. 

Moves miscellaneous Info from the file buffer to 
the hardware buller. 

Moves miscellaneous Info from the file buffer to 
the ha1dware bulfer. 

lnltlallze h•rdw•re routine 

Sets "'2 and "'3 as pointers to sections of the file 
buffer 

Writes data section of file buffer to disk 

Writes tr1ck/1ector llst section of hie buffer to 
disk 

Sets hardware pointer to the track and sector list 
section of the file buffer being used 

Checks position In flla. If out o f current sector, 
reads/writes next sector, updates VTOC buffer, 
updates track/seclor list section of file buffer if In 
write mode. 

Reads from disk Into data soctlon o f Ille buffer 
Sets hardware pointers to data section of file but­
ler being used 

Reads VTOC to Ila buffer ($8388 - 8 .. BA) 

Writes VTOC horn Its bultar 

Reads a directory sector into Its buffer 
rB4BB - BSBA). Initially reads sector A, SUC· 
cessive entries Into this subroutine read suc· 
cess1ve sectors from the disk. When all sectors 

B037 

B052 

BOAO 

BOAi 

BOB6 

Bt34 

BtSB 

Bt9'1 

BtA2 

BIBS 

B t C9 

B2tE 

B224 

B2C3 

B2DD 

B300 
B35F 

B397-
A6 

B3A7-
AA 

B3AB,C 

B3AD­
BA 

B3BB 

B4BB 

BSBB-
00 

BSDl ­
FF 

B800 

B700 

B74A 

B793 

B7BS 

B7C2 

B7DB 

B7E7 

BSOO 
BAOO ­
FF 

BBOO 

BCOO 
BDOO 
BFD4 

BFDS 

BFFF 

have been read and the subroutine Is called again, 
It w ill merely exit with the carry set. 

Willes current d irectory sector from buffer to 
disk. 

Sets up IOB for d irec tory sectors, goes 10 RWTS 

End ol above II no euor 
Start of error handling roullne for above 

Checks position in Ille, reads/writes nexl sector 
as needed 

lnltlallzes data section of Ille buffer to all zeroes 

Sets next position In file 
Increments posit ion in file 

Sets next RAM address 
Calculates how much RAM 11 lefl 

Reads VTOC and successive entries, atlempllng 
10 find the specified Ille name. 

Puts name o f Ille Into directory 

Sets next sector, updates VTOC buffer 

Updales VTOC 

Calculates track bit map for VTOC 

Sets/check s parameters for Ille? 

Rou11ne with different entry points to exit the 
hardware routines with enor 

Temporary storage l0t hardware routines 

T, I, A. B Used by catalog lor Ille types 

In reverse order, the string, " DISK VOLUME" 

VTOC buffer 

Directory buffer 

Tempor•ry storage for hardwlfe roullnes 

Miscellaneous lnlo section or currenlly used file 

Bulfer. Purpose? 
Reads drive 1, current slot, SB1 sectors, t rack 0, 
sector A Into RAM starting at $i BOO. Boot 
1outlne? 

Wr ites SOA sect ors, starling from SB800, then $1 B 
aKtors, st•rtlng •t $1900, beginning at tr•ck 0 
sector 0. 
lncremenls track/sector as needed a.nd data ad­
dress for aboYe two routines 

Calls RWTS, chltcks status upon return 

Sels address of data buffer. and sets expecled 
volume number 
Stores zeroes In one page, starting at the address 
In S-42. 43 

Siert ot 108 and device characteristics table 

Part o f RWTS? 

Temparary storage for RWTS? 

One-page bulfer fRWTS?) 

One-page bulfer fRWTS?) 

Start ol RWTS 

End ol RWTS 

Various endings secUons lor the hardware 
roulines 

End of RAM 
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Plot pourri by Samuel S. Cottrell 

The program desc r ibed in th is article was inspi re d originally 
by Wm. Games' article "Patterns " in the Nov -Dec 1978 issue of 
Creative Computin g, and more recently by t he cover of MICRO for 
Septemb e r 1979 . I never cease to be impressed with the Hi-Res 
plotting capability of the APPLE, and yet nobody seems inclined 
to demonstrate it very well (including Apple Compute r Co.!). On 
the other hand, we see the crude attempts of the "othe r " ma chines 
fi lling th e pages of the mi c ro rags. Rather t han jus t snic ke r , 
this time I tho ught I would offer to my fellow Pi-men (and l adies!) 
my feeble efforts [ Not at aii . Ed.] to exploit Apple Hi-Res in a 
pseudo -30 (isometri c) mode. 

Th e pr ogram is a very s imp l e one, and plot s a 3- 0-like picture 
of ten differe nt function s of two variables on t he HGR2 scree n. 
It wi l l ru n in either tape or ROM Ap plesoft. You are as ked ini­
tially "Which plot fir st?" so you can se lec t a favorite i f de ­
s i re d. The program will th e n pl ot all the fun ctions in seque nce, 
returning t o the first and repeatin g . The program unfortunate ly 
runs at about the sa me s peed that I type (about l~ baud) so be 
patient. Tho se trig , l og and exponenti a l algorithms are pretty 
time - consuming, and each pl ot requires up to 17,400 e valuati ons 
of t he equation being shown. In line 340 I have incl uded an 
a l a rm cloc k in case you fa ll asleep waiti ng for the picture to 
be completed. Line 345 l ets you ponder the current pl ot be fore 
proceeding to the next (hit any key ) . 

For t hose wh o are intere s t e d, the fun c tions being plotted are 
contai ned in lines 35 ,4 5 , 55, ... 125, and the controlling para­
meters for the plots precede the equations i n l ines 30,40,50, .. . 
120. Th ey a re : 

X 1 , X2 
Yl, Y2 
ZS 

RZ 
PC 
BC 

X lowe r and upper l i mits 
Y lower a nd upper limit s 
Z s ca l e fa c tor (vertica l e xaggera­
tion) 
"resoluti on" ("high "=2 , " low"= J) 
plot color 
background color 

The "gu ts" of the program are in l ines 200 - 330, and t he rest 
is administrative stuff. 

Some suggest i ons : Adjus ti ng the color on your set can produce 
some in teresting effects 

Shove in a "B SAVE ... ", etc., at line 345 and 
l in k to App l e ' s SL IDE SH OW program 

Experime nt with the functions and the control­
ling parameters above 

If you don ' t dig math , fear not- j us t run i t 
and enj oy! 

2 
3 
4 
5 
8 
7 
:~ 

9 
10 

RFtt 
REii 
RFll 
REii 
RHI 
REM 
RFll 
Rt:M 

TFXT 

PLOTPOURR I 
S COTTRELL 
SEPT 1979 

20 HOtlC: : HIPIJT "~lHICH PLOT FIRS 
T ( I - I n )? " ; PN 

25 ON PN Gorn 30 .40 .50.60 .70.80. 
qn. 1 nn . 1 10. t ?n 

3'1 X \ = - 4: X2 = 4: Y1 = - 4:Y2 = 
4 : ZS = 45: RZ = !:PC = 3 :8C 
n 

35 DEF FN ZCX) = < COS ( X * x + 
Y + Y) + I ) + EXP ( - <X * 
X +Y+- Y) / 6 ) 

?.8 l';OSUEl I 3rl 
40 >:t = - 4: X2 4: Y1 - 4 :~'2 = 

4: ZS = 12. 5: RZ = !: PC = 6 : 8C 
n 

45 DEF FN 7(X) ~ 1 + COS (X +-

49 GOSUB 13"1 
; e Y.I = - R: X2 2 :Y\ = - 5:~2 = 

1: 7S = 25: RZ = 2:PC = 0 : 8C = 
.·. 

55 DEF Fl4 Z< X ) = ( - COS ' Y. * 
A + Y + Y) - l ) ~ E~P ( - ( 
X - X + Y ~ Y) / 18 ) + 1 

s::i GnrnR 1 ::;•1 
60 XI = - 200: X2 = 20~:Yt = - 1 

ftO : Y? = 20fl: ZS = 12. S: RZ 2 
:PC = 11 : 8C = 7 

85 nFF Fii ZCO = t + COS <C< + 
Yl ,. c Loa ex • x + v ft 4>>> 

t=:-:i t111SllB 13(1 
7.-1 >'. I = - ?•l: >:;> = ;>I) : YI = - 20: 

Y'? = 2n:zs = 4rl : R7 = 2:PC = 
A: BC = 3 

77' i)>="F FN z( ;.,:) = ( Ci1S o ; * 'r / 
CQR ( ~ 4 ~ + y 4 Y)) - I ) 4 
F:.;P ( - ex • x + y - Y J / l 

;c1", 
79 ,;.1;u~ nn 
Rn ~ 1 = - ~: X? = ;:YI = - S:Y2 = 

;, 7~ = 1 ? .~:R7 = 2:PC = 0:BC 
7 

.=:; nFF FN 71 ;: ) = t + r::os ( ( x + 
Y> / < LnR r ~RS < ~ • Y + . 5 
) ))) 

:=<q RfiSIJR I ~J'.'1 
~a ~ I = - 7: X? 7:Yt ~ 

Y? = 17. 4 : ZS = ; n : RZ 
17.4: 
2: PC = 

9'5 OEF n l ZOO = Y + x "' x / ( y 
4 Y + X * X 4 X ;; X> + . 4 

9q 1>1i SUB 130 
100 XI = - 3: X2 = 3: YJ - 3:Y2 

= 3: ZS = 10:RZ = l :PC = 2 :B 
c = 0 

1 ns DEF FN Z( x ) = ~: * x .. ( x * 
X - Y * Y) / <X * x + y '* Y) 

+ 2 
1119 GOSUB 1311 
110 XI= - 4: X2 = 6 : Yl = - 3:Y2 

= 5. 7: ZS = 32: RZ = 2:PC = 3 
: BC = 11 

11; DEF FN Z(X) = 3 * Ex P ( -
( l:>IJK ( X "" X + Y * Y ) ) ) + . l 
• GOSt X -Y ) 

119 GDSUB 130 
120 Xl = - 2: X2 = 3: Yl - 3:Y2 

= 5. 7: ZS = B0:RZ =!:PC= 6 
:BC = 0 

I ?5 DEF FN 7( X ) = S JN ( ,; ;. ~') * 
FXP C - <X + X + Y * Y) / 9 

) + . ? 
12R GOSUEl 130 
129 GuTO 30 
130 N~' = RZ - 87: NX = RZ ., 50 
14Ci Hf.;R;;> 
151'.\ ox = ( X? - x 1 ) / NX: DY ~ ( Y2 

Yl > / NY 
18111 H"1 = A 
1 7'1 K I = 58 : ~2 = '~2 - Y 1 : K3 = 90 
17? K4 = 174: K~ = 191 
?1111 F0R X = XI TO X2 STE? Ox 
?2A Hft = <A - XI ) / CX2 - XI) * I 

00 : NH = - I 
240 FOJ;: Y = Vt TO Y2 STEP DY 
2511 ZZ = FN Z(X) 
?RA lJ = - 72 "" ZS - CY - YI ) / K 

? ;; K t + ~::; + H0 
?7A NH = NH + 1 
?.80 H = HO + NH • K4 / NY 
?SR TF U < 0 OR U :> K5 GOTO 330 
300 HCOLOR= PC: HPLOT H.U: HCOLOR= 

BC: HPLOT H,lJ + 1 TO H,KS 
330 NEXT : NEXT 
34A FOR J = 0 TO 3: PRINT CHR$ 

( 7 ) : HF.:XT 
34"l GET SH: RF.:H J.lIT '1 KEY TO C 

ntff!NUE 
350 Rl::TURN 
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COMPUTERS PLUS, lllC. 
6120 Franconia Road, Alexandria, Virginia 22310 703-971-1996 

COMPUTERS PLUS, INC. carries a broad line of Micro 

Computers and peripherals as well as one of the largest book 

selections in the area. 

Hours: 10:00 am - 9:00 pm Mon - Fri 

10:00 am - 6:00 pm Saturday 

Soon to be offering classes and seminars on all aspects 

of microcomputing. 

Authorized dealers for: APPLE 

Cromemco 

Dynabyte 

Micropolis 

Northstar 

soon to add: Thinker Toys 

Authorized service: APPLE 

Micropolis 

Dynabyte 

~appl~~fcomputar 
~ sales and Service 

"The Plus Makes the Difference" 
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Wa1hington Apple Pi 
member1hip Application 

NOTE: Club policy prohibits revealing members ' names and addresses. Additionally, 
the information requested below is for pl~nning purposes only and will not 
be released to anyone, including other members. 

NAME -------------------------
ADDRESS ------------------------
CITY, STATE, ZIP 

-------------------~ 

TELEPHONE NUMBERS : HOME ( ------WORK ( 

PLEAS E LIST HARDWARE YOU OWN: -------------------

OCCUPATI ON --------------------------
! WOULD LI KE TO WRITE ARTI CLES FOR THE NEWSLETTER (Y/N) ----
I WOULD LIKE TO ASSIST ON A COMMITTEE (SPECIFY AREAS OF INTEREST IF YES) Y/N --

PLEASE ENCLOSE PAYMENT WITH THIS APPLICATION IN THE AMOUNT OF $6 FOR 6 MONTHS 

MONTH JOINED _____ PAID (Y/N) ___ _ 

MAKE CHE CK OR MONEY ORDER PAYABLE TO: WASH INGTON APPLE PI 

SEND TO : WASHINGTON APP LE PI 
PO BOX 34511 
WASHINGTON, DC 20034 



Washington Apple Pi 
P.O. Box 34511 
Washington, D.C. 20034 

~. • r '-

Third Class 


