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COMPUTER

288 NORFOLK ST. CAMBRIDGE, MASS. 02139

corner of Hampshire & Norfolk St.

617-661-2670

N S

>SHOP

S| AND

YyOU CAN GET ONTQ THE

NOW WE HAVE
Ohio Scientific's

ALL-IN-ONE ~
Challenger 1P s
HDME the easy-to-use home computer.
It does a iot more for a lot less!

I Justconnect it to
FINANCIER, .7
cassetie

CALCULATOR, -
Y That's all

TEAGHER thereistoit. There's
’ nothing to build.

& You can create your own personal programs.
Orselectfromawhole library of programson
low-cost

VIDEO GAME ...
MAKER Everything from teaching

arithmetic to spectacular
video games to balancing your
AT THE checkbook. Something for every
WORLD,S member of your family.
LOWEST PRICE!

CHALLENGER1P
SPECIAL 111 $425.00 with 8K

an game tapes

SIGNATURE

N AM

ADDRESS.. U

CiTY ... S .. STATE.. ZIP

SPECIAL 1!

$666.00 with 8K RAM

and 4 game tapes

Why not switch to a complete 6502 System
complete with an 8K ROM BASIC and 8K
of RAM.

Video Display with

It also has a keyboard and a
30X64 display of
upper and lower case alphanumerics and
gaming graphics

C2-0 Board assmb. Serial 1/0 ROM Basic 298.00
C2-1 above with Cabinet &Pwr Supp........429.00

{2-4P Challenger II P Kbd & Video......... 598.00
CM- 14K TMHz. Memory...c.coiviiiiiinnninnen. 125.00
CM-2 4K 2MHz. Memory......ovvvvviiiiinnnnnn, 149.00
CM-3 16K 1.5 MHz. Ultra Low Pwr. Mem...450.00
CA-7 170 Board...cooivciiiiiiniiiiiiins 29%.00
480 Backp iane..Motherboard..................., 39.00
all above are 05] products available from us.
VF8 4K Memory assembled & tested. ....... 129.00
for low power RAM add...............oooiiiiai, 10.00
same in kit form.....oiiiiiii 74.50
full set of sockets for Kit...ooveviiioiionns, g.00
¥ F8 Motherboard buffered for 4 Boards...... 65.00
Connector Assembly for KIM to VF3.......... 20.00
8K 5100 Memory Board with instructions.K 165.00
same but fully assembled and tested... .... 199.00
CS100 Ccohinet cut cut for KIM...ooovvvvann... 129.00
3 Connector $100 Motherboard Assembly..... £.00
CGRS $100 THM Kitioioeiiiiieiii i 129.00
CGRS $100 6502 CPU Kitieiriiiiirivinnannnnns 179.00
CGRS S100 Front Panel Kitoooivioniviviinnonl) 129.00
XITEX Video Terminal Board 16X64K...... 155.00
XITEX Video Terminal Board Assembled...185.00
I T 245.00
CS100 with CGRS, Xitex, 16KRAM, TV KB 1529.00
Same byt Assembled ............................ 1989.00
PS-5 Pwr Supp. 5V5A9VTA-12V1A6x6X2.....75.00
PS-5 Assembled..........ooiiiiiii 90.90
Total of Order..Cirele ltems wanted. $.uvo'oonon ...
Mass. Residents Sales Tax 5%........ S,
Shipping, 1%($2.00 min.)eeeivrvenin.. .. L ST
Total Remittance or Charge............ S
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SANTA FE SPRINGS, CALIFORNIA 90670

(213) 921-2111

(714) 739-0711

HEADQUARTERS FOR APPLE & PET

We are Apple Specialists. We know that there is more to an Apple than meets the eye. So, we try to help our customers find all the

power that is built into the Apple II.

Our selection of software, hardware, publications and supplies is too large for one page. So, we have dedicated our first micro ad to
introducing our new store by giving you a brief look at each department. in the future, we will list only a few items and give you a full
description to better inform you of the products. On occasion, we may dedicate an entire ad to one department and list as many items as
possible. However, if you would like to have a complete list, which is continually growing, send us your name and address and we wiil
send you our catalogs and flyers on new products as they hecome available.

HARDWARE

We have a large variety of hardware including supplies, IC
chips and other electronic supplies. We have blank C-10
cassettes at $1.00 each or 10 for $7.50. Following is a partial list
of product lines that we stock. Send for our catalog to get a
complete list of all the products we carry.

* Apple |l * Comodore (Pet) e Centronics

* Vector (Supplies) ® Heuristics ¢ Mountain Hardware

SERVICE

We have a complete service department that can service and
repair most makes of computers and components including
cassette players. We can install external paddle and speaker
jacks as well as make the color modification on older apples.
We can convert most color TVs to a monitor for a better picture
without 2 modulator. |f you have any questions about our
service department, feel free to give us a call or stop by and see
Dave or Mike.

PUBLICATIONS

Not counting magazines, we have over 200 different publica-
tions about computers. Our list is still growing and will
probably top 300 by the end of the year. If we don’t have it, and
it's available, we will get it. We also have a library available,
consisting of many books and back issue magazines, for you to
use as references. -

CATALOGS

We have 4 different catalogs. They are: Hardware, Software,
Supplies and Publications. If you would like to have a set of our
catalogs, clip the coupon below or send us a post card. Mail to:
Computer Forum, 14052 E. Firestone Blvd., Santa Fe Springs,
California 90670.

Name
Address
City, State e
Phone Number
Zip Code ( )
What system do you have? ( ) Apple () Pet () Other

SOFTWARE

We have over 200 programs for the Apple, many of which are
free to our customers. We also have over 50 for the Pet. We
plan to have the largest selection of Apple and Pet software
anywhere. If you have some good software that you want
marketed, we would like to be of service. | think you will be
pleased with one of our many methods of marketing from which
you may choose. Write, cali or drop by and see us. We wouid
like for your program to be a part of our program.

CLASSES

We have and are continuing to develop classes of all kinds. (f
we do not have the class you want, we will try to get enough
users together to have a class on that subject. Our main goal is
to serve your needs. Classes we now have or plan to have
available are:

» Apple Il Basic * Applesoft e Apple Forth e Pet Basic
» Advanced Basic ® Addressing e 6502 Assembly e Hardware
* Apples Special Features e Bug Proofing Software for Market

PROGRAMMERS

We are now organizing a programmers group. This group is
unlike our regular users group because it consists of people
who have been through all of the classes or already know
programming. We will discuss new tricks, problems and better
programming methods. 1f you would like more information
about the group, stop by and see Loy.

14052 E. FIRESTONE BLVD.
SANTA FE SPGS., CA 90670
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Dr. L. S. Reich, who last month challenged us
with his "Computer -Determined Kinetic Parameters
in Thermal Analysis", this month presents a pro-
gram which may have more general use, a program
to calculate "Long Distance Interstate Telephone

Rates" {page 5). While this program is written
in Applesoft BASIC II, it can be easily modified
to work on a PET, OSI computer, and so forth.
As the example shows, it comes up with pretty
accurate results.

for those readers whose sleep is troubled at
night because their mind is kept busy trying to
discover all of the prime numbers, we present
"The Sieve of Eratosthenes (page 8), by Gary J.
Bullard. This BASIC program allows your PET to
do the work while you get some rest. On the
serious side, this fairly simple program may
provide you some insight into solving similar
problems.

Those Apple II owners who have the D0OS, and
those who are considering getting it, will find
a lot of useful information about it in Andy
Hertzfeld's "Exploring the Apple II DOS" (page
9). This article gets right to the heart of the
system and describes the Command Table and the
Important Address in a couple of tables.

In what may, at least for a while, be the last
of his excellent series, Marvin L. De Jong shows
how to interface "An ASCII Keyboard Input Port"
(page 11) to a 6502 system. The programs show
both polled and interrupt methods of servicing
a device.

While most readers have "ready-to-go" systems,
from the KIM-1 through the Apple II with disk,
some hardy souls still insist that they would
rather "do it myself"™. Even if you are not of
this persuasion, you can learn a lot of tech-
niques from these guys (and gals). Gary L.
Tater is one of this breed, and presents "Two
Short TIM Programs" (page 14).

While the KIM-1 is the uncontested "grand-daddy"
of the 6502 family, it has been joined recently
by two new members of the family who have a lot
in common with it. The AIM 65 and the SYM-1 are
similar to the KIM in many ways, but important
differences do exist between them, some subtle
and some not. "ASK the Doctor" (page 17) is the
first in a series of articles by Robert M. Tripp
which explore these three systems and detail the
commonalities and differences.

Many Apple II users are quite content to do all
of their programming in BASIC. If, however, you
want to do assembly level programming with a
full feature assembler, you have at least two
choices at present. These are presented and
evaluated by Allen Watson in "Two Apple II
Assemblers: A Comparative Review" (page 19). In
addition to discussing the twa particular pack-
ages, this article provides a very good analysis
of what features an assembler should provide.
Both companies whose assemblers are being dis-
cussed were set copies of the article for their
comment. S-C Software responded and described
a disk based version of their package which will
be available about the time this issue of MICRO

IVIIICIRIO

IN THIS ISSUE ...

"hits the streets".
any response.

Microproducts did not have

One of MICRO's most popular features, according
to responses from our Reader Feedback Survey, is
"The MICRO Software Catalog" (page 23). Finally
the contributors are getting smart, and are sub-
mitting their material in the proper format. We
have a policy of first using all of the material
received in the proper format before even look-
ing at other "news releases" and general des-
criptions.

Russell Rittimann really gets into his TIM sys-
tem and makes it do what he wants it to, and
then shows how to "Expand Your 6502-Based TIM
Monitor" (page 26). Some very clever ideas are
presented, so do not skip this just because it
deals with a "homebrew" system.

William R. Dial continues to scan the grawing
volume of literature and provide us with the
"6502 Bibliography, Part VIII" (page 29).

One of the first stumbling blocks encountered by
the novice computerist is the Hex/Decimal stuff.
Gary P. Sandberg asks "How Does 16 Get You 10"
(page 32) and shows a couple of ways to make the
conversions.

While it is nice to assume that your RCM, since
it is a ROM, never changes any values, the poss-
ibility of a ROM going bad is real. Harvey B.
Herman asks "How Goes Your ROM Today" (page 35)
and provides programs and techniques for testing
the KIM and PET ROMs. These methods can be
readily adapted to other systems.

Having presented LIFE for the Apple and the PET
in earlier issues of MICRQ, we now present a
version for the KIM-1 (and its relatives the AIM
and SYM - with some modifications required) in
"Life for the KIM-1 and an Xitex Video Board"
(page 39) by Theodore E. Bridge.

With this issue, ,MICRO takes two giant steps
forward. The first giant step is that from this
issue on, MICRD will be published MONTHLY, in-
stead of bi-monthly. Subscribers will receive
as many issues as they have paid for, they will
Just come more often. The new annual subscrip-
tion rate is $12.00 per year in the US. This
step is being taken because we are receiving so
much good material that a significant backlog
has begun to develop. Also the monthly format
will permit us to present timely announcements
about clubs, courses, demonstrations, and the
like which were not included earlier due to the
two plus month lag between receipt of an item
and the publication of the item.

The second giant step, is that MICRO is now be-
ing professionally typeset (except for minor
items like the Table of Contents and In This
Issue). This will, hopefully, accomplish two
things: reduce the number of typographical
eggors and improve the overall readability of
MICRO.




DAM YOUR PET

DAM YOUR TRS-80

DAM YOUR KIiM
DAM YOUR . . .

MEASURE - RECORD - CONTROL

TEMPERATURE
DIRECTION

PRESSURE

LIGHT LEVELS

db

POLLUTION CONTROLS
DARKROOMS
HUMIDITY

LIGHT

DATA
ACQUISITION by
MODULES

ENERGY CONSERVATION EQUIPMENT
GREENHOUSES

SPEED

WEATHER STATIONS

NOISE POLLUTION

pH
EARTHQUAKE TREMORS
VELOCITY
ACCELERATION

NOW YOUR COMPUTER CAN LISTEN TO THE
REAL WORLD. YOU GET 16 8 BIT ANALOG
INPUTS WITH OUR AIM16.

TEMPERATURE
* Qe
* OUTRDE

HYDROPONIC FLUID
HATH FLOW

HUMIDITY
SUNLIGHT
TEMPERATURE

WIND SPEED
'WIND DIRECTION
RAINFALL

CONNECTICUT microCOMPUTER

150 POCOND ROAD - BROOKFIELD, CONNECTICUT 08804
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LONG DISTANCE INTERSTATE TELEPHONE RATES

Dr. L.S. Reich
3 Wessman Drive
W. Orange, NJ 07052

This program estimates long distance USA interstate telephone
rates (prior to taxes) with the exceptions of Alaska and Hawaii.
These rates became effective as of Sept. 13, 1977. Because of
rounding by the telephone company (Bell System), the rates
arrived at in this program may be slightly more than the actual
rates before taxes. Charges are based on the rate that is in effect at
the place where the phone call originated.

Long distance interstate rates are based on several factors which
are accounted for in this program. Thus, rates increase as the
duration of the phone conversation increases and as the mileage
between phones increases. Also, rates vary according to whether
the dialing is direct or operator assisted. In the former case,
weekday rates (Mon.-Fri., 8 AM-5 PM) are higher than evening
rates (Sun.-Fri., 5 PM-11 PM) which, in turn, are higher than night
or weekend rates (11 PM-8 AM or all day Sat. to 5 PM Sun.). In the
latter case, station-to-station rates are much less than
person-to-person rates.

If the program user lacks knowledge of the mileage between two
cities involved in a phone conversation, this program allows the

user to estimate the air line mileage between the two cities. Thus,
three categories of cities are given, - cities in a westerly direction
from Boston, cities in a southerly direction from Boston, and cities
in a southwesterly direction from Boston (Boston is used as the
base for mileage estimates). Obviously, all U.S. cities cannct be
stored in memory. However, key cities are listed and can be used
for mileage estimates. For example, suppose the distance (air line
statute miles) between So. Chelmsford and Tucson is desired. The
key cities one would now employ would be Boston and Phoenix to
yield an estimate of about 2365 miles (a more accurate value is
about 2320 miles).

The program requires about 7-8K bytes and is written in Applesoft
Basic 1l. Explanatory REM statements are to be found in line #'s 24,
27, 35, 97, 98, 250, 410.

Editor's Note: This BASIC program should work on any system
which supports a floating-point BASIC, the PET and most OSI
systems for example, with at most only trivial modification
required.

5  PRINT “"THIS PROGRAM ESTIMATES LONG DISTANCE INTERSTATE TELEPHONE CHARGES(BE-

FORE TAX).

ALASKA AND HAWAII ARE NOT INCLUDED.";

7  PRINT "THESE RATES ARE EFFECTIVE AS OF 9/13/77.": PRINT
10 DIM M (20),WD(20,3),E(20,3),N(20,3),SS(20),PP(20),DS$(24),DW$(38) ,SW$(24)
20 INPUT "GIVE THE LENGTH OF THE 'PHONE CONVERSATION (MIN.):";T

21 FOR J=1 TO 24: READ DS$(J): NEXT
22 FOR J=1 TO 36: READ DW$(J): NEXT
23 FOR J=1 TO 24: READ SW$(J): NEXT

24 REM #'S 21-23 YIELD 1 -DIMENSIONAL ARRAYS OF VARIOUS CITIES & CORRESPONDING
MILEAGE WITH BOSTON AS BASE USING DATA #'S 420-480

25 PRINT: INPUT "IF U DON'T KNOW THE MILEAGE BETWEEN

'PHONES & WANT THE APPROX.

DISTANCE, TYPE 'KNOW'; OTHERWISE, TYPE 'SKIP':";K$
27 REM #1000 ALLOWS DETN. OF DISTANCE BETWEEN 2 SELECTED CITIES

28 IF K$="KNOW" THEN GOSUB 1000
30 PRINT :

INPUT "GIVE THE MILEAGE BEYWEEN 'PHONES:"; M

35 REM #'S 40-95 DETN. MODE OF DIALING & WHEN CALL WAS MADE
40 PRINT: INPUT "WAS THE DIALING DIRECT (DD) OR WAS IT OPERATOR ASSISTED

(0A):";D$
50 1IF D$<>"DD" THEN 80

60 PRINT: PRINT "IF DIALING WAS DIRECT THEN DID IT OCCUR DURING A WEEKDAY (MON.--

FRI., 8 AM-5 PM) (WD) OR DURING ";

63 PRINT "THE EVENING (SUN.-FRI.,5 PM-11 PM) (E) OR DURING THE NIGHT OR WEEKEND
(11 PM-8 AM OR ALL DAY SAT. TO 5 PM SUN.) (N):";

65 INPUT W$

70 GOTO 100

80 PRINT: INPUT
STATION (SS)

85 PRINT: PRINT

5PM) (WD) OR DURING ";

"IF DIALING WAS OPERATOR ASSISTED THEN DID IT OCCUR FROM STATION-
OR PERSON-PERSON (PP):";F$

"DID OPERATOR ASSISTANCE OCCUR DURING A WEEKDAY (MON.-FRI.,8 AM-

90 PRINT "THE EVENING (SUN.-FRI.,5 PM-11PM) (E) OR DURING THE NIGHT OR WEEKEND
(11 PM-8 AM OR ALL DAY SAT. TO 5 PM SUN.)(N):";

95 INPUT W$

FEBRUARY 1979
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97

98

100
110
120
140
150
170
180
200
210
230
240
250

260
270
280
290
300
310
320
330
332
333
335
336
338
339
340
342
344
346
350
400
410

420

440

460
480

500
510
520
530

540
550

REM #'S 100-240 STORE IN ARRAYS THE FOLLOWING, RESP., MILEAGE, WEEKDAY RATES
(1ST & ADDNL. MIN.),EVENG. RATES(1ST & ADDNL. MIN.), NIGHT RATES(1ST & ADDNL.

MIN.), STATION-STATION RATES (1ST 3-MIN.),PERSON-PERSON (1ST 3-MIN.)
REM #'S 100-240 USE DATA STATEMENTS 500-550 -
FOR J=1 TO 14: READ M(J): NEXT

FOR J=1 TO 14

FOR K=1 TO 2: READ WD(J,K): NEXT K,J

FOR J=1 TO 14

FOR K=1 TO 2: READ E(J,K): NEXT K,J

FOR J=1 TO 14 :

FOR K=1 TO 2: READ N (J,K): NEXT K,J

FOR J=1 TO 14

READ SS(J): NEXT

FOR J=1 TO 14

READ PP(J): NEXT

REM #'S 260-350 DETN. MILEAGE RANGE, TYPE & TIME OF DAILING & CORRESPONDG.
CHARGES (BEFORE TAX) FOR T-MIN.

FOR J=1 TO 14

IF M < = M(J) THEN 290

NEXT J

IF D$<>"DD" THEN 330

IF W$="WD" THEN PRINT: GOSUB 400: PRINT (WD(J,1)+INT(T-.1)%*WD(J,2))/100: STOP
IF W$="E" THEN PRINT: GOSUB 400:PRINT (E(J,1)+INT(T-.1)%E(J,2))/100: STOP

IF W$="N" THEN PRINT: GOSUB 400, PRINT(N(J,1)+INT(T-.1)¥N(J,2))/100: STOP

IF F$<>"SS" THEN 340

IF F$="SS" THEN PRINT

IF T<=3 THEN T=3

IF W$="WD" THEN SS2=WD(J,2)

IF W$="E" THEN SS2=E(J,2)

IF W$="N" THEN SS2=N(J,2)

GOSUB 400: PRINT (SS(J)+INT(T-2.1)%SS2)/100: STOP -
IF T<=3 THEN T=3

IF W$="WD" THEN PP2=WD(J,2) X

IF W$="E" THEN PP2=E(J,2)

IF W$="N" THEN PP2=N(J,2)

PRINT: GOSUB 400: PRINT (PP(J)+INT(T-2.1)¥PP2)/100: STOP

PRINT "THE 'PHONE CHARGES (NO TAX)=$";: RETURN

REM #'S 420-480 ARE DATA STATEMENTS OF CITIES & CORRESPONDING MILEAGE (BOSTON=
BASE)

DATA BOSTON, O, N.Y.C., 188, PHILADELPHIA, 268, BALTIMORE, 358, WASHINGTON D.C.,
392, RICHMOND, 471, NORFOLK, 467, ATLANTA, 933, BIRMINGHAM, 1052, NEW ORLEANS,
1359, JACKSONVILLE, 1015, MIAMI, 1288

DATA BOSTON, O, N.Y.C., 188, BUFFALO, 398, PITTSBURGH, 478, CLEVELAND 580, CIN-
CINNATI, 767, DETROIT, 653, CHICAGO, 890, ST.LOUIS, 1066, KANSAS CITY, 1250,

DES MOINES, 1200, OMAHA, 1310, FARGO, 1384, DENVER, 1806, SALT LAKE CITY, 2050,
MINNEAPOLIS, 1185

DATA SAN FRANCISCO, 2760, INDIANAPOLIS, 837

DATA BOSTON, O, N.Y.C. 188, LOUISVILLE, 843, NASHVILLE, 941, MEMPHIS, 1133,
OKLAHOMA CITY, 1530, SHREVEPORT, 1410, DALLAS, 1551, ALBUQUERQUE, 2037, EL PASO,
2100, PHOENIX, 2365, LOS ANGELES, 2660

DATA 10, 16, 22, 30, 40, 55, 70, 124, 196, 292, 430, 925, 1910, 3000

DATA 19, 9, 23, 12, 27, 14, 31, 18, 35, 21, 39, 25, 41, 27, 43, 29, 44, 30, u6,
32, 48, 34, 50, 34, 52, 36, 54, 38

DATA 12, 6, 14, 8, 17, 10, 20, 12, 22, 14, 25, 17, 26, 18, 27, 19, 28, 20, 29,
21, 31, 23, 32, 23, 33, 24, 35, 25

DATA 7, 4, 9, 5, 10, 6, 12, 8, 14, 9, 15, 10, 16, 11, 17, 12, 17 12, 18, 13, 19,
14, 20, 14, 20, 15, 21, 16

DATA 45, 60, 80, 100, 110, 135, 160, 175, 185, 195, 200, 205, 215, 225

DATA 145, 160, 180, 200, 210, 235, 260, 275, 285, 295, 305, 315, 330, 355

ra
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1000 PRINT: PRINT "THE FOLLOWING CITIES ARE SOUTH OF BOSTON: N.Y.C., PHILA, BALT,
WASH D.C., RICHMOND, NORFOLK, ATLANTA, NEW ORELEANS, BIRMINGHAM, JACKSONVILLE,
MIAMI. IF U ARE INTERESTED IN ANY 2 CITIES, NOTE THE CITIES & THE CODE 'DS'."

1050 PRINT: PRINT "THE FOLLOWING CITIES ARE WEST OF BOSTON: N.Y.C., BUFFALO, PITIS-
BURGH, CLEVELAND, CINCINNATI, DETROIT, INDIANAPOLIS, CHICAGO, ST. LOUIS, KAN-
SAS CITY, DES MOINES, OMAHA, FARGO, DENVER, SALT LAKE CITY, MINNEAPOLIS, SAN
FRANCISCO.";

1100 PRINT" IF U ARE INTERESTED IN ANY 2 CITIES, NOTE THE CITIES & CODE 'DW'."

1150 PRINT: PRINT "THE FOLLOWING CITIES ARE SOUTHWEST OF BOSTON: N.Y.C., LOUISVILLE,
NASHVILLE, MEMPHIS, OKLAHOMA CITY, SHREVEPORT, DALLAS, ALBUQUERQUE, EL PASO,
PHOENIX, LOS ANGELES.";

1200 PRINT" IF U ARE INTERESTED IN ANY 2 OF THESE CITIES, NOTE THE CITIES & THE CODE
lSWI ."

1250 PRINT: INPUT "TYPE IN ORDER 2 CITIES & CODE (ABBREV. CITIES,-NO'.', EXCEPT
N.Y.C.): "; C$(1), C$(2),CN$

1300 IF CN$="SW" THEN 1500

1305 IF CN$="DW" THEN 1400

1310 FOR J=1 TO 2

1315 FOR K=1 TO 23 STEP 2: IF C$(J)=MID$(DS$(X), 1, LEN(C$(J))) THEN CC=CC+1: CT(J)=
VAL(MID$(DS$(K+1),1)): GOTO 1330

1320 NEXT K

1330 NEXT J

1335 GOTO 1900

1400 FOR J=1 TO 2

1415 FOR K= 1 TO 35 STEP 2: IF C$(J)=MID$(DW$(K), 1, LEN(C$(J))) THEN CC=CC+1:

. CT(J)=VAL(MID$(DW$(K+1), 1)): GOTO 1430

1420 NEXT K

1430 NEXT J

1435 GOTO 1900

1500 FOR J= 1 TO 2

1515 FOR K= 1 TO 23 STEP 2: IF C$(J)=MID$(SW$(K), 1, LEN(C$(J))) THEN CC=CC+1:
CT(J)=VAL(MID$(SW$(K+1), 1)): GOTO 1530

1520 NEXT K

1530 NEXT J

1900 IF CC=2 THEN PRINT: PRINT "DISTANCE IN MILES=CA. "ABS(CT(1)-CT(2)): GOTO 2000
1950 PRINT: PRINT "THE 2 CITIES U CHOSE WEREN'T IN THE SAME CATEGORY LISTED --- TRY

AGAIN!": PRINT: PRINT "PRESS 'CONT' TQ CONTINUE!": END: CC=0: GOTO 1000
2000 RETURN

Program Example

A telephone call was made from W. Orange, NJ to San Francisco at
11:47 PM using operator assistance (station-to-station) and the
conversation lasted 6 minutes. What is the charge (before tax)?
COMMAND: RUN --> STATEMENTS 5, 7, AND "GIVE THE LENGTH OF THE 'PHONE CONVERSATION
(MIN.):"
RESPONSE: 6--> “IF U DON'T KNOW THE MILEAGE BETWEEN 'PHONES & WANT THE APPROX.
DISTANCE, TYPE 'KNOW'; OTHERWISE, TYPE 'SKIP':"
RESPONSE: KNOW--> STATEMENTS 1000-1200, AND "TYPE IN ORDER 2 CITIES & CODE (ABBEEV.
CITIES,--NO '.', EXCEPT N.Y.C.):"
RESPONSE: N.Y.C., SAN FRAN, DW --> "DISTANCE IN MILES =CA.2572 GIVE THE MILEAGE
BETWEEN 'PHONES:"
RESPONSE: 2572 --> "WAS THE DIALING DIRECT (DD) OR WAS IT OPERATOR ASSISTED (OA):"
RESPONSE: O0OA --> "IF DIALING WAS OPERATOR~ASSISTED THEN DID IT OCCUR FROM STATION-
STATION (SS) OR PERSON-PERSON (PP):"
RESPONSE: SS --> "DID OPERATOR ASSISTANCE OCCUR DURING A WEEKDAY (MON.-FRI., 8 AM-
5PM) (WD) OR DURING THE EVENING (SUN.-FRI., 5PM~ 11PM) (E) OR DURING THE
NIGHT OR WEEKEND (11PM- 8AM OR ALL DAY SAT. TO 5PM SUN.) (N):2"
RESPONSE: N --> "THE 'PHONE CHARGES (NO TAX) = $2.73"

The actual company charge (before tax) was $2.70.
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THE SIEVE OF ERATOSTHENES

Gary J. Bullard
1722 S. Carson, #1502
Tulsa, OK 74119

Over 2000 years ago, a Greek geographer-astronomer named
Eratosthenes devised a way of finding prime numbers that is still
the most effective known. He simply started with the number 2
and crossed out all multiples of 2. Then he took the next number
that had not yet been crossed out (3) and proceeded to cross out
all multiples of it. And so on until he had found all the prime
numbers he was interested in. This method of finding prime
numbers is called a “sieve” because the prime numbers fall
through the holes created by crossing out all the non-prime
numbers.

So what? Well, this gives rise to an interesting program for the PET.
Picture the 1000 character positions on your PET’s screen as the
numbers 1 to 1000. Now cross out all the positions that represent
non-prime numbers. What you have left is a strange pattern that
would make an interesting bathroom tile arrangement. It also
shows the placement of the prime numbers occurring between 1
and 1000.

10 PRINT CHR$(147);
20 DIM A(200)

Line 10 simply clears the screen. PET users can use the CLR
function rather than the CHR$(147). Line 20 reserves storage for
the prime numbers we will extract later. (There are more prime
numbers than you might think in the range of 1 to 1000.)

90 FOR N=2 TO 35

95 IF PEEK(N132767)=102 THEN 130

100 FOR X=327671(2*N) TO 33767 STEP N
110 POKE X,102

120 NEXT X

130 NEXT N

This double loop is the meat of our program. We only ioop 34
times (2 to 35) because it is only necessary to test for multiples of
primes up to the square root of your limit -~ in this case
SQR(1000)=31t. (I added a couple for good measure). Line 95
checks the screen to see if our next potential prime has alreagy
been crossed out. Line 100 does the stepping across the screen,
and line 110 does the “crossing out.” Note that the PET’s screen is

actually addressable memory beginning at 32768(10).

200 N=1

210 FOR X=1 TO 1000

220 Z=PEEK(32767tX)

240 IF Z=32 THEN POKE(32767tX),8 T:A(N)=X:N=Nt1
250 NEXT X

Now that we have crossed out all the non-primes, it is time to see
what was left. This loop examines the screen to find the spaces.
The index “X” will tell us what character we are looking at and the
counter “N” will give us the next empty space in our table to store
the prime number. Line 200 sets the table pointer to 1. Lines
210-250 is the loop that examines the screeryine 220 looks at the
current character position and puts its value’in Z. In this case, the
value will be 102 if it is a crossed out po?it/ion, and 32 if it has not
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been crossed out. Line 240 then tests the value of Z and either
ignores it if it has been crossed out or saves it in our table if it is
prime.

300 GET AS$:IF A$=" “ THEN 300

This line- simply causes the PET to pause while you admire its
handiwork. When you are ready to see a list of the prime numbers,
press any key.

400 PRINT CHRS$(147);

410 FOR X=1 TO 200

420 IF A(X)=0 THEN STOP
430 PRINT A(X);

440 NEXT X

Line 400 clears the screen again. Lines 410-440 recovers our prime
numbers from the table and prints them. When the table returns a
zero, then we are finished, and the program will stop (line 429).

999 END

| hope you enjoyed this little bit of updated history. I'm sure cid
Eratosthenes would have been very happy to have had a PET to
play with, but even 2000 years later he is not out of date.

Iinferactive Baseball

SYSTEM: Standard Apple 11

MEMORY SIZE: 16K or More

LANGUAGE: Interger Basic

DESCRIPTION: An Interactive Baseball Game
that uses Color Graphics extensively. Play a 7 or
9 inning game alone or against a friend, (it will
handle extra innings). Has sound effects with
men running bases. Base stealing and pitching
are under player control. Double plays and
picking off of base runners under software
control. Keeps track of team runs, innings, balls
and strikes, outs, hits, has strike-outs and walks,
and uses paddle inputs to interact with the
program.

PRICE: Cassette $12.50, Basic Listing $6.00.

INCLUDES: User manual with complete doc-
umentation. Plus a listing of key line numbers
with an explanation of their purpose within the
program.
Available From: PAT CHIRICHELILA

506 Fairview Ave.
Ridgewecod, N.Y. 11237
(Dealer Inquires Invited)
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EXPLORING THE APPLE 1l DOS

Andy Hertzfeld
2511 Hearst St. Apt. 204
Berkeley, CA 94709

To say that the documentation which comes with Apple’s Disk 11
system is skimpy is being very kind. Only a terse description of
each DOS command is provided and absolutely zilch is said about
its memory usage or internal structure. Hopefully, Apple will soon
remedy this situation but until that time hobbyists must rely on
each other for the vital information. | have been exploring the
internals of the DOS for the last few months; this article
summarizes some of the interesting things I've found.

The DOS resides in the highest portion of your system’s memory
and is about 10K bytes long. Its exact size depends on how many
file buffers you choose to allocate (one file buffer is needed for
each simultaneously open file). Each file buffer is 595 bytes long
and the system provides you with three to start with (you must
have at least one).

The DOS communicates with the rest of the system via the input
and output hooks CSW and KSW located at $36 - $39 (This article
uses “$” to indicate a hexadecimal number). Through these hooks
it is given control every time a character is inputted or outputted.
This is a nice scheme because it allows the DOS to be called from
any environment (BASIC, Monitor, Mini-Assembler, etc.) but it has
the drawback of activating the DOS when a command is typed as
input to a user program, which is usually not what you want. Also,
since the reset button resets the hooks, the DOS is disabled
whenever the system is reset, which isn’t so great.

The process of loading the DOS into memory for the first time is
called “bootstrapping.” Bootstrapping is initiated when control is
transferred to the PROM on the disk controller card. Memory
pages 3 and 8 are blown by a bootstrap. There are two different
types of disks you can boot from: masters and slaves. The
distinction is that a master disk can be used to bootstrap on a
system of arbitrary memory size while a slave will only work
properly on a system with the same memory size as that which
created it. This is because since the DOS sits at the top of memory,
its addresses (for JSRs, JMPs, etc.) will be different on systems with
different memory sizes. A master disk cleverly solves this problem
by loading into low memory first and then relocating itself up to
where it belongs. Note that this means that a master bootstrap will
blow alot of additional memory.

All addresses in this article are for a 48K system. If your system has
memory size X, subtract 48K - X from the addresses that are given
here.

A call to the routine at $9DB9 will initialize or re-initialize the
DOS. This routine should be called after every reset to restore the
hooks. It is exactly like typing “3DO” “G” as Apple’s
documentation recommends but is a little bit safer since the $3DO
location is often destroyed by various programs.

Every diskette has a volume number from 1 to 254 associated with
it. It is assigned when the diskette is initialized and there is
currently no easy way to change it. The volume number of the
current disk is stored at $B7F6. Before most DOS commands the
system checks to see if the current volume number matches the
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last volume number used. If it doesn’t, a “volume mismatch” error
is generated. While this “feature” may be nice for large business
applications that don’t want dumb operators inserting the wrong
disks, it is very annoying to most average users, especially when
you want to transfer a number of programs between two disks with
different volume numbers. After much searching, | located the
place where the volume check is performed and devised a parch to
disable it. It's only two bytes long; just enter the monitor and type:
“BDFE: A9 00 . This will disable all volume checking until the next
boostrap. It works by replacing the comparison instruction which
performs the volume check with a ” LDA #0 ” instruction which
sets the “equality” or Z flag, effectively forcing the match to
succeed.

Binary files of arbitrary length can be saved on disk with the
“BSAVE” command. Each BSAVEd file has an implicit starting
address and length associated with it; when the file is BLOADed it
is loaded at the starting address. Unfortunately, there is no way
provided for a user to find out the starting address and length of a
BSAVEd file; this makes copying files that you are not intimately
familiar with very difficult.

Fortunately, when a file is BLOADed, the directory record of the
file is always placed in a buffer in a fixed location. The ouffer
contains the starting address and length of the file as well as other
useful information. The length is kept at memory locations $A9A3
-$A9A4 while the starting address is stored at $A9B5 - $A9B6 (with
the least significant byte first, as usual). Thus to retrieve the
starting address and length of a BSAVEd program you can simply
BLOAD it and then peek at the above locations.

Some people might wish to alter the names of some of the DOS
commands to suit their own, personal tastes (it is, after all, a
personal computer). For example, { know many folks would like to
abbreviate the “CATALOG” command to a simple “C”. This is
surprisingly easy to do; since the DOS lives in RAM the contents of
its command table are easily changed. The command table is
located from $A7EO - $A863. Each command name is represented
as an ASCHl string with the high bits off, except for the last
character of the string, which has its high-order bit set. The strings
are associated with the commands by their position in the
command table (the first string corresponds to the INIT command,
the second to the LOAD command, etc.). The position of every
command is given below in Table 1.

Thus you can dream up your own names for the commands by
storing new strings in the command table. For example to change
the name of the INIT command to "DNEW” you would enter the
monitor and type “ A7EQ: 44 4E 45 D7”. However, some caution is
required when you change the length of a command name; in
general you will probably have to rewrite the entire command
table to achieve the desired affect.

The error message table is stored at addresses $A8CD - $A980.
By using the same techniques described for the command table,
you can rewrite the error messages to be whatever you like.
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TABLE 1: POSITION OF COMMANDS IN THE COMMAND TABLE

The position refers to which string in the command table is
associated with the command. 1 means its the first string, etc.

Position Command
1 INIT
2 LOAD
3 SAVE
4 RUN
5 CHAIN
6 DELETE
7 LOCK
8 UNLOCK
9 CLOSE
10 READ
11 EXEC
12 WRITE
13 POSITION
14 OPEN
15 APPEND
16 RENAME
17 CATALOG
18 MON
19 NOMON
20 PR#
21 IN#
22 MAXFILES
23 FP
24 INT
25 BSAVE
26 BLOAD
27 BRUN
28 VERIFY

It is hard to use the input and output hooks in conjunction with
the DOS since you cannot simply change the hooks as they are the
DOS’ only contact with the rest of the system. Also, if you only
change one of them, the DOS has the nasty habit of changing it
back. Fortunately, the DOS has its own internal hooks it uses for
keyboard input and video output. Its output hook is at $A996 -
$A997 and the input hook immediately follows at $A998 $A999. If
you change the contents of these addresses instead of the usual
hooks at $36 - $39, everything should work just fine. For example,
lets say you wanted to divert output to a line printer without
disabling the DOS. If the line printer output routine is locatad at
$300, all we would have to do is enter the monitor and type “
A99: 00 03 ”.

To execute a DOS command from a BASIC program, you simply
print it, prefixing it with a “control-D”. The prefix character is
stored at memory location $A9F5, with its high-order bit set. Thus,
if you don’t like control-D and wish to use some other prefix
character, all you have to do is store a different character value
into $A9F5.

| am very curious to find out the primitive instructions the DOS
uses to communicate with the disk controller, but without proper
documentation it is very difficult to determine what does what
(Can someone out there help me?). | have managed to find out the
primitives that turn the drive on and off, though. If your controller
card is in slot S, referencing memory location $C089 t $SO will
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power up the disk and start it spinning while referencing $C088 t
$SO will turn it back off.

This article is merely the tip of the proverbial iceburg; most of the
DOS’s internals still remain a mystery to me. | hope Apple
eventually distributes complete documentation but until then
other curious users can use this article as a starting point for their
own explorations and hopefully report back what they find. Tab'e
2 (below) contains a summary of important addresses in the DC'S
for easy reference, including some not mentioned in the above
commentary.

TABLE 2: IMPORTANT ADDRESSES IN THE APPLE Il DOS

Address Function

$B7F6 holds the volume number of the
current diskette

$9D8B9 routine to re-initialize the DOS

$A9E5 location of printing command
character, initially set to control-D

$A9B5 - $A9IB6 starting address of most recently

loaded program, Isb first

$A9A3 - SA9A4 length of most recently loaded

program
$SA7EQ - $A863 the DOS command table
$SA8CD - $A980 the DOS error message table
$A99 - $A997 the internal hook address to output a
character
$A998 - $A999 the internal hook address to input a

character
$C089 t $S0, S= slot no.* address to power up the disk

$C088 t $S0, S= slot no.* address to power down the disk

$9E4D routine which handles the input
hook

$9E7F routine which handles the output
hook

$8D00 routine which reads in the directorv

off the disk. it is called by virtually
every DOS command

All addresses given (except those marked with an asterisk) refer to
a system with 48K bytes of memory. If your system has memory
size X, subtract (48K-X) from each address.
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6502 INTERFACING FOR BEGINNERS:
AN ASCil KEYBOARD INPUT PORT

Martin L. De jong
Dept. of Math-Physics
The School of the Ozarks
Pt. Lookout, MO 65726

Introduction

Many computer systems utilize a keyboard as an input device to
get data or instructions from the outside world. KIM and TIM
systems interface with teletype keyboards in which a 7-bit ASCIl
word is sent one bit at a time to the computer. This is called “serial
input” and it is very common. Of course, the computer is capable
of reading all 7 bits of an ASCll word in one byte. When operated
in this way the keyboard input is just another location in memory,
and the mode is sometimes referred to as “parallel.” We will
assume that the ASC!I keyboard makes all 7 bits available at once
and that it produces a positive strobe signal when the ASCIl data is
stable. :

The following ingredients are necessary to implement a parallel
keyboard input port.

1) A device select pulse DS for the memory location of the
keyboard

2) Three-state buffer/driver connecting the keyboard to the data
bus when the device select pulse occurs, but disabling it otherwise

3) A means for the keyboard to communicate with the
computer; that is, the keyboard must inform the computer that a
key has been depressed

4) A means to store the data until the computer reads it into the
accumulator

Previous columns have dealt with the generation of DS pulse; it
will be assumed that the appropriate circuitry is available. A single
Intel 8212 Eight-Bit I/O Port will be used as ingredients 2), 3), and
4) above.

The 82121/0 Port

A logic diagram for the 8212 is shown in Figure 1. The chip
contains three subsystems; the control logic {including the D31,
DS2, MD, STB, CLR inputs and the TNT output), the data latch, and
the three-state buffers. It all looks confusing but the situation can
be simplified quickly. CLR will be tied to logic 1 to disable it. MD
(for mode} is tied to logic O in the input mode. Examine the
AND-OR control logic carefully to see that this last step in effect
connects the strobe (STB) to the C inputs of the 8-bit data latch.
The keyboard strobe will be connected to STB. When the STB is at
logic 1 the Q outputs of the data latch follow the DI(1-7) inputs
from the keyboard. The data is latched (stored at the Q outputs) on
the trailing edge of the strobe. A single key depression results in
the ASCII data being stored in the 8212, with one bit left over.

Note that the STB is also connected to the C input on the service
request flip-flop. The trailing edge of the strobe latches a logic O
into the Q output of the flip-flop because the D input is tied to
logic O. The Q output is inverted, ORed, and inverted again to
produce a logic O signal at INT whenever the strobe pulse occurs.
The INT signal is used to communicate with the computer, telling
it that data is available. Clearly it could be connected to the
interrupt (IRQ or NMIJ line on the 6502 to cause an interrupt. The
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interrupt vector would point to a routine to read the keyboard, and
would have to include a LDA KYBD instruction.

The address of KYBD appears on the address bus during the third .
cycle of the LDA KYBD instruction. The address bus is decoded to
produce a device select pulseb_S for this address, and thi device
select goes to pin DS1 on the 8212. At the same time DS2 is
brought to logic 1 by the R/W line from the 6502. When D$1 is low
and DS2 is high the three-state buffers are enabled and :he data
from the keyboard is placed on the data bus to be read into the
accumulator.

SERVICE REQUEST FF

DEVICE SELECTION | - o*a
= '_SR
> 5 = N>
i3> os2 D (ACTIVE LOW)
[ EN
D> wo - wR
DST-‘- r-_—~—r__] OUTPUT
| | | surren
| Ity |
oy TT1° o1t o [©>
paTALATCH | T Ca w |
B>on, ‘ D Q }B—LDO:D
g
Do, o o] ih{S—'oo:
| calll |
|
B>o1 } fo o>+ o0 >
| el |
B>ois H ot o >
CR '
1B
Do, | o o7 Dog it>
el |
> oy 4o q] : :007
| HEal | |
B> on L5 o> oo >
neseromven | Uc : |
®CL {ACTIVE LOW) L _ _}_ —}
Figure 1

Logic diagram of the 8212 1/O Port.

Also observe that the D51.DS2 signal is connected to the “set”
input on the service request flip-flop. This puts a logic 1 at the Q
output which removes the interrupt request. The data has now
been read, the interrupt cleared, and the computer is free to go on
its way until another key is depressed and the entire process starts
over.
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Experiment with the 8212

A circuit to experiment with the 8212 is shown in Figure 2. You do
not need an ASCI! keyboard to construct this input port. The 74121
produces the necessary strobe signal. The data switches shown in

Figure 2 can be jumper wires. For a device select 1 simply used the
K1 select from the KIM-1, with a pull-up resistor added since the
KIM-1 does not provide pull-ups for these selects. Any address
decoding scheme to get a device select will do.

sre [-STROEE PLL
L By T [:> PEVINE LELK CLR
1 :: v |4
O C~'/ D l y “y e > .
To DATA Py LTy
C
oo > Vi ,
0 a
7 8
%— . ] L
— o >
~O— /i -
S : 8212 < >3 4 .
! o AR
! e . 4 2
Q\O——i I/' 2 D '}"11' /
O ' ! fo
P 3 :.;«)ll\il :H - 7‘ ,.._J-
Lo POR 17 . ~O—
= —D D& ) s
.’_———O
—{>
o T
© MD |2 - =
= = [EIMH

Figure 2.
8-Bit Input Port. The 74121 may be used to strobe the switch
settings into the 8212. The power connections to the 8212 are pin

24 = 15V, pin 12 = GND.

Connect the data output pins to the data bus of the 6502, but leave
the INT disconnected. Connect the strobe output of the 74121 to
the STB pin on the 8212. Write a short program to read the 8212

and display the results on some output device. | used the following
program for the KIM-1.

0000 AD 00 04 BEGIN LDA KYBD K1 SELECT ON KIM USED
0003 85 FB STAZ DIS3P PUT IN DISPLAY CELL
0005 20 1F 1F JSR  SCANDS JUMP TO KIM MONITOR
0008 4C 00 00 JMP  BEGIN REPEAT

Load the program and run it. Set the switch settings for the data
input to the 8212 to some value. Note that the switch settings have
no effect on the displayed value. Now initiate the strobe pulse by
closing the switch to the one-shot. This clocks the data into the
8212 and the computer will read it. Change the switch settings and
initiate another strobe pulse. The data displayed should

correspond to the switch settings. To initiate a strobe pulse the
switch to the one-shot must first be opened, then closed.

Now connect the INT to the I-l@ on your 6502. Run the following
program:

0200 A2 00 BEGIN LDXIM $00 SET UP X AS COUNTER
0202 4C 02 02 HERE JMP HERE  WAIT FOR INTERRUPT
0000 AD 00 04 INT LDA KYBD GET DATA FROM KYBD
0003 85 10 STAZ MEM1 SAVE DATA

0005 E8 INX BUMP COUNTER

0006 86 11 STXZ MEM2  SAVE COUNTER

0008 40 RTI RETURN FROM INTERRUPT
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Be sure to set your interrupt vector to 0000, 17FE and 17FF on the
KIM-1. Run the program starting at 0200. This is just an infinite
loop which initializes the X register to zero. Now hit the strobe
switch. Stop the program and examine the contents of 0010. It
should be identical to the switch settings for the 8212 inputs.
Examine 0011 where the X register was stored. Why doesn't it read
01 corresponding to the single interrupt we produced? Because the
mechanical switch used to initiate the strobe pulse was not
“debounced.”

The program is very simple. The computer loops forever in the JMP

HERE loop unless an interrupt occurs (IRQ pulled low by TNT).
When the interrupt occurs the computer jumps to the interrupt

0200 20 20 02 MAIN JSR

routine which reads the 8212 and stores the result in 0010. X is also
incremented and stored in 0011. This was done just to give you a
feeling for keybounce. The program then returns to the infinite
loop where you found it when you stopped the program Change
the switch settings on the 8212 then try the program again.

Disconnect the INT from the 6502 and connect it to the DI(8) input
(pin 22) on the 8212. We will now poll the input port to sze if any

data is ready. If a strobe pulse has occurred, then bit seven will be

low because INT is connected to this bit. Once the 8212 is read,

INT goes high as does bit seven. Here is a program to
demonstrate polled service.

INPUT SIMULATES "MAIN PROGRAM"

0203 4C 00 02 JMP  MAIN

0220 ORG  $0220

0220 20 1F 1F INPUT JSR  SCANDS DISPLAY LAST INPUT DATA
0223 2C 00 04 BIT KYBD TEST BIT 7

0226 30 F8 BMI  INPUT LOOP IF BIT 7 = 1

0228 AD 00 04 LDA KYBD ELSE, GET NEW DATA

022B 85 FB STA DISP  STORE IT

022D 60 RTS RETURN TO MAIN PROGRAM

Play around with it changing switch settings and strobing data.
Basically what it does is test bit-7 to see if any new data is
available. MAIN is just a dummy program. It represents almost any
program which uses a keyboard input. For example, my Micro-ADE
assembler, disassembler, editor polls the keyboard for new data
and my BASIC interpreter does the same thing. Both programs
jump to subroutines which wait until new data has been entered
from the keyboard, then return to the main program to process
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that information. | used JSR SCANDS in my INPUT subroutine so
you could see the data on the KIM-1 display. Normally cne would
not use the KiM-1 display in an input routine. Rather he would
“echo”. the input with an output routine which would write the
data on his CRT or teletype.

If you'have an ASCII keyboard with a positive strobe you can do all
of these same experiments but with an actual keyboard input.

May I show you something in a Ready -o Ware”

by: Bertha B. Kogut
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TWO SHORT TIM PROGRAMS

Gary L. Tater
7925 Nottingham Way
Ellicott City, MD 21043

A Fast Talking TIM

If you have used both KIM and TIM with a terminal, you know that
TIM has many nice features. For instance you can enter eight bytes
at a time with TIM, and TIM has many more subroutines you can
call in your programs than KIM does. However, KIM can adapt to
terminal frequencies up to 2400 baud whereas TIM was designed
to work from 100 to 300 baud. This article describes a program
which allows you to communicate with TIM at 1200 baud or
higher.

0100 20 A4 73 NEWVAL JSR  $73Ab4
0103 A5 EE LDA  $00EE
0105 85 EB STA  $00EB
0107 A5 EF LDA  $00EF
0109 85 EA STA  $00EA
010B 00 BRK

010C 4C 00 01 JMP

After a reset TIM automatically measures the speed of vour
terminal and deposits the bit times representative of the baud rate
in two zero page locations, OOEA and OOEB. To increase the
baud rate above 300 baud, the procedure is to place the correct
values into EA and EB and change your terminal to that speed.

READ TWO BYTES VIA TIM MONITOR
PUT EE INTO EB

PUT EF INTO EA

NEWVAL TYPE G FOR NEW VALUES

Figure 1
Program to Change OOEAand OOEB.
Type Major Vaiue OOEA First

By using the short program of Figure 1, | was able to find the
correct values for 600 and 1200 baud operation (See Table 1) for
my CT-64 and CGRS CPU board which has a 6502 operating with a
one megahertz crystal. For each baud rate there is a range of

Baud Rate
1200

600

300

values that is acceptable for EB. | have attempted to find the
center of the range for my system. You will probably need to
experiment to find the best numbers for your computer.

O00EA 00EB
01 50
03 13
06 3C

Table 1
Zero page memory values for three baud rates.

Using this basic information | wrote the program of Figure 2. The
programs begins at 157E and asks:

SPEED 300 600 1200?

At this point you should type 3, 6, or 1 and change your terminal to

the correct rate. The program determines what you have entered
and stores the correct values in EA and EB. By inspection of the
program, you should be able to expand it to 2400 baud if you have
a faster terminal. For a one megahertz system typical values are
00 in EA and 75 in EB for 2400 baud.

A TIM Operating System Menu

If you have written a collection of utility programs, assemblers,
disassemblers and application programs, you will need a directory
program with which you can easily call your desired program. The
short program in Figure 3 uses the alphabet to call 26 programs.
When the programs finish, they should return to the beginning of
the directory program at location 0100.

You may choose to keep the program in ROM as | do. Only
locations 0116 and 011B need be changed to do this provided you

MICRO 9:14

start the program at the beginning of a page.

The program prints a prompting “-” so that you’ll know its in
command and not TIM. If you type a nonalphabetic charactet, it
will restart. After you type a letter, say a C for compare or M for
move, the program finds the appropriate starting address stored
between 0122 and 0155. After the starting address is stored in 00F6
and 00F7, the program calls the “GO"” subroutine in TIM which
causes your program to be executed.
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