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Designing the Logic

of the System —

Processor Board Design,

Part 2: Will the Parts Fit on the Board?

by Carl Helmers

This month'’s editorial is the latest in a series begun last July describing a new
homebrew 6809 personal computer system. The general backplane design was
presented last month. This month we describe the processor board. Its ideal
features would include:

® 6809 processor (40 pins) and buffers for external signals.

® 4 K bytes of 2708 read-only memory for systems software.

@ Interrupt flags for lines IO through 17 and peripheral interface adapter
(PIA) port with its interrupt request (IRQ) output tied to the fast inter-
rupt request (FIRQ) input of the processor.

® [f it fits, logic for a primary serial terminal port and connector.

In order to find out whether this is a reasonable allocation of function for
the 4.5 by 9.0 inch area of 1 card in the system, we must systematically
estimate the parts required for each of these segments of the logic. The series of
photographs 1a through 1d show how integrated circuit sockets are used as
markers in the layout of the board space requirements. Each socket has a
sticky paper label attached which is marked with its assigned number. | ce-
ment of the socket on an unused prototyping board can be done to help »lan
the layout.

Processor Logic Requirements

The processor alone occupies a 40-pin socket, which we will call IC1 since it
is the most important part of the whole computer. In addition, the discrete
components of the clock crystal’s parallel-resonant circuit will conservatively
require the space equivalent of 1 24-pin socket. The buffers required for the
data bus are a pair of DM8833 tristate, bidirectional bus buffers. These are
labeled IC2 and IC3. Three SN74367 tristate drivers provide the buffering for
the 16 address lines. Two sections of 1 of the address buffer chips remain un-
used. These circuits are labeled IC4 through IC6. Another SN74367, which
will be labeled IC7, is required so that 3 of its 6 buffer sections can be use or
the ENABLE, QENABLE, and RW signals of the backplane. These 7 socket
positions plus the 1 24-pin dummy for the clock crystal and related discretes
are shown in position for layout purposes in photo la.

In order to provide a uniform connection to the backplane bus, every major
segment of the system will be isolated by a set of bus buffers, such as the
DMB8833 parts which are included in the processor section. For the remainder
of the logic on the processor board which will interface to the data bus, :  ir
of DM8833 parts labeled IC8 and IC9 will suffice to define a local buse 1-
sion. This local bus extension will service the 2708 read-only memory, tne
peripheral interface adapter used for interrupt logic, and the asynchronous
communications interface adapter (ACIA) used for the primary terminal of the
system.
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Photo 2: A good technique for interfacing wire-wrap cards with the external world is to
TTLY. ! use a socket as a header. Here is an example of how a 14-pin socket has its top cap being

‘Ef‘ﬁ’éﬂa»%ﬁ‘ popped off (a). Then (b), it is possible to carefully insert small stranded wires which are
firmly soldered in place and run the wires to the external device. After popping the top,
it is possible to very carefully remove every other pin in order to space out the termin-
ations and help eliminate the possibility of a solder bridge. Here we have taken a 14-pin
socket and wired it with the following pin assignments for an RS-232C female D

=8

connector:
RS-232C pin to Socket header pin
1 < > 1 chassis ground
2 < > 3 output
3 < > 5 input
4 & mrmmee e e > 7 request to send
5 < > 8 clear to send
7 < > 10 signal ground
id pins type comments
ICA1 40 6809 microprocessor
IC2 16 DM8833 tristate bidirectional buffers D0-D3
IC3 16 DM8833 tristate bidirectional buffers D4-D7
IC4 16 74367 tristate buffers A0-A6
IC5 16 74367 tristate buffers A7-A11
IC6 16 74367 tristate buffers A12-A15
IC7 16 74367 tristate buffers ENABLE,QENABLE,RW
IC8 16 DM8833 tristate bidirectional buffers DO-D3 local bus extension
® IC9 16 DM8833 tristate bidirectional buffers D4-D7 local bus extension
Pl IC10 24 2708 read-only memory, FOOO-F3FF
c IC11 24 2708 read-only memory, FA00-F7FF

IC15 16 7442

) IC12 24 2708 read-only memory, F800-FBFF
IC13 24 2708 read-only memory, FCOO-FFFF
a ° IC14 14 7420

: : : . IC16 40 6821 peripheral interface adpater, DO00-D003 interrupt port
Whi ll)lablol m"egted the DaisyWheel. | 1817 74 7430 high-order decode select for IC16
viuch 1s wly today, more people IC18 14 7430 high-order decode select for IC25
ick one of over 100 different Diablo IC19 14 7404
Eaisy Wheels when they want print :83(1) 13 ;338 I dor decode fo [C16
: L ow-order decode fo
quality atl“s f“}“t'. IC22 16 74279 interrupt flag latch, 10-13
S0, the next time you want to IC23 16 74279 interrupt flag latch, 14-17
setcz/our standards high, pick our daisy IC24 16 5K ohm resistors for interrupt line pullups
and you're sure to look your best. iIC25 24 6850 asynchronous communications adapter, D100-D101
IC26 14 7430 low-order decode for IC25

[ ] A N
Dlablo Systems :8% 12 mg}ggg TTL to RS-232C line drivers

RS-232C to TTL line receivers

IC29 14 14 pin socket for RS-2321 cable termination
XEROX IC30 14 7473 divide by 4 for communi.ations clock rate
Diablo® and Xerox are registered tradermarks of Table 1: List of integrated circuits for new 6809.
XEROX CORPORATION.
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Tracing Your Own Roots

Tracing your own roots satisfies an
intangible craving that many people
have — a craving to understand your
place in a heritage that was developed
by people who are perhaps more like
yourself (at least genetically) than
any other people on Earth. The pro-
cess involves untangling puzzles that
tax the most intelligent imagination.
Relationships must be deciphered
from other people’s memories and
from bits and pieces of written
records that form a fragile and
sometimes inadequate link between
you and your ancestors. It is a natural
applicati- for a microcomputer.

Doing Genealogy

How does : erson go about trac-
ing his or her roots? There are several
steps that make the process simpler.
Some of these steps are enumerated in
the following section.

Step 1. The best place to start
searching for your family is, of
course, at home. You should jot
down on paper or key into the com-
puter all the things that you know (or
think you know) about your
ancestry, then look for family
records, such as Bibles and cor-

About the Author

Stan W Merrill is a partner in Computer
Resource Associates, a Chicago based con-
sulting firm which he recently helped found.
Between times, he is writing his doctoral disser-
tati in sociology at the University of
Chicago. Genealogy is a traditional activity in
his family, and some of his lines have been
traced back several centuries.

22 QOctober 1979 ® BYTE Publications Inc

Stan W Merrill
Computer Resource Associates
914 E 61st St
Chicago IL 60637

respondence, Frequently these will
contain useful leads that make it
easier to document facts later on.
Next, contact family members:
parents, siblings, the proverbial
great-great-aunt, and anyone else
who might possess a piece of family
information. It is useful to quiz these
relatives about parents, events, dates,
and places, beginning with those peo-
ple who are closest to you in time,
and working backward.

If other family members are in-
terested, it may be possible to
establish a family organization that
will hold occasional family reunions
and share the fun and work of search-
ing out ancestors. Such an organiza-
tion already exists in many families.

It is not unusual for such contact
with family members to plunge the
new genealogist into the first mean-
ingful contacts with some relatives.
Such contact draws people into
warmer and closer relationship that
is, in itself, a substantial reward for
the effort invested in genealogy.

Step 2. The memories collected
from family members cannot usually
provide adequate proof of the events
recalled, since the human capacity to
remember information accurately is
imperfect. Memories merely provide
hints for where to look for birth, mar-
riage, and death certificates (known
as vital records), or for entries in
church and civil record books that
will document the information. These
documents provide official informa-
tion about particular ancestors, and

also give possible clues about other
ancestors in the chain.

Several sources exist for finding
these documents. Often ancestors will
have resided in a single locality for
several generations. A letter to the
clerk of the political jurisdiction
(county, province, etc) where they
lived, or to the parish cleric in coun-
tries where churches kept the vital
records, will often elicit copies of
desirable information. These places
can be visited in person as well.

A number of institutions llect
and preserve genealogical records on
a national or international basis, and
make these records available to the
public. The institution with what is
undoubtedly the most comple zol-
lection is:

The Genealogical Society
Church of Jesus Christ

of Latter Day Saints

50 E North Temple

Salt Lake City UT 84102

You do not have to belong to the
Church of Latter Day Saints in order
to use their genealogical data sources.
While the main library is in Utah,
branch libraries are sca ‘red
throughout the United States and
much of the world. The telephone
number of a unit of the church can be
found in most telephone directories,
and a phone call will produce infor-
mation about the location of the
nearest branch library.

Other excellent sourc of
genealogical data include:












In addition to listing file entries,
menu item 2 will revise entries. If a
revision is made because new infor-
mation has been found, simply enter
the number (or name) of the person
for whom the revisions are to be
made, and then select the type of
information that is to be updated.
The revision subroutines are docu-
ment oriented, that is, each asks for
all of the information that is com-
monly found on a particular vital
record. For example, the marriage
revision subroutine requests the date
of marriage, the spouse’s name, the
place where the marriage was per-
formed, and the source from which
the information was obtained,

TASK: ADD GENEALOGICAL INFORMATION TO THE FILE

WHAT IS THE PERSON’S NAME?
(USE MAIDEN NAME WHERE APPROPRIATE)
? THOMAS MERRILL

TO PREVENT THOMAS MERRILL

FROM BEING CONFUSED WITH SOMEONE ELSE

WHO MAY HAVE A SIMILAR NAME, HE/SHE

SHOULD HAVE A UNIQUE NUMBER IN THIS FILE.

HAS A NUMBER ALREADY BEEN ASSIGNED?
? YES

PLEASE ENTER THE NUMBER:
? 14

I WILL ASK YOU FOR SOME DATES.

PLEASE ENTER DATES IN THE FOLLOWING

FORMAT: DAY MONTH YFEAR
EXAMPLE: 23 APRIL 1949

IF YOU DON’T KNOW A DATE, ENTER “UNKNOUN’.

WHEN WAS THOMAS MERRILL
? 20 NOVEMBER 1715

WHERE WAS HE/SHE RORN?
? HARTFORD CONNECTICUT

WHAT WAS THOMAS MERRILL
(IF YOU DON’T KNOW, ENTER “UNKNOWN®)
? ABEL MERRILL

DOES ABEL MERRILL
7Y

PLEASE ENTER HIS NUMRER:
? 15

WHAT WAS THOMAS MERRILL
(USE MAIDEN NAME IF POSSIBLE.

? MEHITABRLE EASTON

BORN (DA MO YR)?

‘S FATHER’S NAME?

ALREADY HAVE A NUMBER?

‘S MOTHER’S NAME?
IF YOU
DON “T KNOW HER NAME, ENTER “UNKNOWN?)

because all of these items are found
on a marriage certificate. The docu-
ment orientation of the revision
routines suits the genealogist’s situa-
tion well, for the need to update
information about an ancestor will
usually arise from the discovery of a
new document.

If you wish to revise an error that
was made while entering information
the first time, you should first finish
entering all of the information
requested by the program. The com-
puter will then prompt for changes by
going back to the original menu.

Item 2 will also generate blank
data-collection forms which can be
used for gathering information to

DOES SHE ALREADY
7Y

PLEASE ENTER HER
? 16

THOMAS MERRILL
(BE SPECIFIC)

71

(USE MAIDEN NAME
? MARTHA WOOD

? 16 JUNE 1814

HOW MANY TIMES WAS THOMAS MERRILL
(ENTER A DIGIT FROM 0 TO 99)

ENTER A DATE FOR MARRIAGE # 1
? 5 OCTOBER 1755

WHEN DID THOMAS MERRILL
(IF YOU DON’T KNOW, ENTER “UNKNOWN’.
IF HE OR SHE IS STILL LIVING, ENTER ‘ALIVE’.)

enter into the computer. This is done
by putting a special symbol in the
data fields for every relevant name,

PLEASE ENTER THE NUMBER OF THE
PROCEDURE YOU WANT:
(1) ENTER INFORMATION
(2) READ OR REVISE INFORMATION
(3) LIST PEDIGREE
(4) END THE PROGRAM
9

Table 1: The genealogy program prompts
the user for a specific use. The user can
enter and modify information, list a per-
son's pedigree for 4 generations, or finish
the program use.

HAVE A NUMRER?

NUMBER :

WHERE DID YOU GET THE INFORMATION ABROUT

‘S BIRTH AND PARENTAGE?

? BIRTH CERTIFICATE 13347A

MARRIED?

(DA MO YR)

WHAT WAS THE SPOUSE’S FULL NAME?

WHERE APPLICABLE)

WHERE WERE THEY MARRIED?
? HARTFORD CONNECTICUT

WHERE DID YOU GET THE INFORMATION ABOUT MARRIAGE # 1 ?
? MARRIAGE CERTIFICATE 3445 B

DIE (DA MO YR)?

WHERE DID HE/SHE DIE?
7 HARTFORD CONNECTICUT

WHERE DID YOU GET THE INFORMATION ABOUT HIS/HER DEATH?
? DEATH CERTIFICATE 3988 C

Listing 1: When adding information to the file, the program prompts you for every input and describes the form that it should take. If
an error is made during input, the rest of the information should be completed and the revise option chosen from the main menu upon

completion.
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TASK: READ AND REVISE FILE INFORMATION

DO YOU WISH TO SEARCH BY "NAME’ OR BY "NUMBER’?

? NUMBER
PLEASE ENTER THE NUMBER:
? 14

GENEALOCICAL INFORMATION FOR:
THOMAS MERRILL
NUMBER: 14

BORN: 20 NOVEMBER 1715

TASK: LIST PEDIGREE

? 14

BIRTHPLACE: HARTFORD CONNECTICUT THE SYMROL
FATHER: ABEL MFRRILL (NUMBER: 15 )
MOTHER: MEHITABLE FEASTON (NUMBER: 16 )
MARRIED TO: THOMAS MFRRILL
MARTHA WOOD
DATE: 5 OCTOBER 1755 F: ABREL MERRILL

PLACE: HARTFORD CONNECTICUT

DEATH DATE: 16 JUNE 1814

PLACE OF DEATH: HARTFORD CONNECTICUT

RECORDS SOURCE:

BIRTH AND PARENTAGE: BIRTH CERTIFICATE 13347A
:MARRIAGE CERTIFICATE 3445 B

MARRIAGE # 1
DEATH: DEATH CERTIFICATE 3988 C

DO YOU WISH TO CHANGE ANYTHING?
? NO

WOULD YOU CARE TO EXAMINE ANOTHER RECORD?

? YES

Listing 2: A file may be found and read by either name or
number. When the data has been reviewed, the user may
update the file using the revision command.

place, date, and source in item 1. (A
question mark (?7) makes a good sym-
bol for this purpose, The number 0
can be used when the computer
prompts for a number for the indi-
vidual and his parents. The number 1
is a good response when the computer
asks how many times the individual
was married.) Either the special sym-
bol or the number assigned by the
program to the special form is then
used in item 2. The number or symbol
can be requested repeatedly to obtain
as many copies of the form as are
desired.

The program assigns a unique
number to each ancestor so that it can
differentiate between people with the
same name. (My own genealogy con-
tains cases where as many as 3 indi-
viduals have identical names.) Uti-
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lizing these numbers, the program
will link up any person in the file with
4 generations of his or her ancestors,
thus forming a pedigree chart. An
example of such a pedigree is shown
in listing 3. It is not necessary that
everyone in the file be related. The
program can tell who is related to
whom on the basis of the number
assigned to each person.

Other Ideas

The genealogy program in listing 4
prompts you to enter important
identifying information about your
ancestors. It will print back this infor-
mation and allow revisions. It will
also print a 4 generation pedigree for
any person in the file, but its
usefulness need not stop there: your
own imagination can provide per-

M:MEHITABLE EASTON

FF:JOHN MERRILL

FMF:JOHN WATSON
FMM:MARGARET SMITH

MFF : JOSEPH EASTON

MMF : UNKNOWN
MMM : UNKNOWN

WHOSE PEDIGREE WOULD YOU LIKE PRINTED?
(ENTER HIS/HER NUMBFR, PLEASE)

THE SYMBOL “F° STANDS FOR “FATHER”®
‘M’ STANDS FOR °“MOTHER’

PEDIGREE FOR PERSON { 14

(NUMBER:
(NUMBER:

15 )
16 )

(NUMBER: 17 )

FM:SARAH WATSON (NUMBER: 18 )

MF: JOHN EASTON (NUMBER: 19 )

MM:ELIZABETH (FASTON) (NIIMRER: 20 )
FFF:NATHANIFEL MFRRILL (NUMBER: 21
FFM:SUSANNAH WOLTERTON (NUMRER: 22

(NUMRBER: 25
(NUMRER: 26

(NUMBRER: 27

MFM:HANNAH (EASTON) (NUMRER: 28
(NUMRER: 0 )
(NUMBER: 0 )

Listing 3: When a pedigree is requested, a person’s ancestry is traced
back 4 generations. If the ancestry is unknown, then this is stated.

sonal additions. You might wish to
expand the pedigree section to print
out more generations, or write a
subroutine which will sort persons of
the file into nuclear family groups.
You might choose to add a subroutine
to calculate age of death for each
ancestor and average age of death for
subgroups of ancestors. This could
provide insight into the impact of
historical conditions on longevity in
your family, and could even be
applied toward figuring out your own
life expectancy. Along these same
lines, you could add a prompt for
cause of death — an item usually
found on a death certificate, Inspec-
tion of the cause of death for a large
number of ancestors might even alert
you to special diseases that occur
regularly in your family.
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Output.

MULTI-TASKING!

The TEMPOS Operating System is quickly becoming the standard in Multi-
User, Multi-Tasking operating systems for 8080 and 280 microcomputers.
Multi- Tasking means that, even with only one user at one terminal, more
than one job can be running on the system simultaneously! If you have ever
had to go get a cup of coffee while you wait for your computer to print list-
ings, you know the advantages of a system that will handle one job while
you are working on another. TEMPOS is a true time sharing system, and
the maximum number of jobs is limited only by your memory.

MULTI-USER!

Want to shareyour computerwithanother user? With TEMPOS allit takes
is another terminal . . . up to seven interactive terminals are allowed! And
with Re-Entrant programs, each user does not need a complete copy in
memory. We include three Re-Entrant programs (the OPUS/THREE High-
Level Language, the TEXTED Text Editor, and FILES, a disc file
directory/manipulator) or write your own! In addition, we include an
assembler, a linking loader, over a half-dozen other utility programs and
over 60 system subroutines, callable by the programmer!

PROVEN!

With TEMPOS, you get a package that has been tested in our facilities for
over two years, and in the field at over 50 different installations. We have
used this system ourselves for everything from writing high-level languages
to developing applications to text editing to games, TEMPOS is undoubted-
ly the most flexible software tool on the market . . . and you can have it for
much less than you think!

COMPATIBLE!

TEMPOS is available for many different systems; pre-written drivers may
include yours. Or, using our interactive System Generation Routine, you
can add your own. Call or write now for our free catalog and the name of a
dealer near you. The TEMPOS Operating System is available for $787.00,
the manual set (price may be credited toward the purchase of the TEMPOS
package) for $21.50 (prices include shipping within the U.S.).

ADMINISTRATIVE
OOSYS S
OO0OINC.
00

1642 S. Parker Road, Suite 300, Denver, Colorado 80231
(303) 755-9694
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Listing 4 continued:

00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
u0970
00980
00990
01000
01010
01020
01030
01040
01050
01060
01070
01080
01090
01100
0l110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
01230
01240
01250
01260
01270
01280
01290
01300
01310
01320

PRINT "(USE MAIDEN NAME WHERE APPROPRIATE)"
INPUT D$

PRINT\PRINT

PRINT "TO PREVENT ";D$

PRINT "FROM BEING CONFUSED WITH SOMEONE ELSE"
PRINT "WHO MAY HAVE A SIMILAR NAME, HE/SHE"
PRINT "SHOULD HAVE A UNIQUE NUMBER IN THIS FILE."
PRINT

PRINT "HAS A NUMBER ALREADY BEEN ASSIGNED?"
INPUT V$

IF V$="Y’ THEN 820

IF V$="YES® THEN 820

IF V$<>’N’ THEN IF V$<>’NO” THEN GO TO 690

LET I2=I2+]

LET B=I2

PRINT

PRINT

PRINT

PRINT TAB(10);B

GO TO 850

PRINT

PRINT "PLEASE ENTER THE NUMBER:"

INPUT R

PRINT\PRINT

PRINT "I WILL ASK YOU FOR SOME DATES."

PRINT "PLEASE ENTER DATES IN THE FOLLOWING"

PRINT "FORMAT: DAY MONTH  YEAR"

PRINT "  EXAMPLE: 23 APRIL 1949"

PRINT "IF YOU DON’T KNOW A DATE, ENTER ‘UNKNOWN’."

PRINT\PRINT

PRINT “WHEN WAS “;D$;° BORN (DA MO YR)?’

INPUT ES

PRINT

PRINT "WHERE WAS HE/SHE BORN?"

INPUT HS$

PRINT\PRINT

PRINT "WHAT WAS ";D$;"’S FATHER’S NAME?"

PRINT "(IF YOU DON’‘T KNOW, ENTER “UNKNOWN‘)"

INPUT Q$

IF Q$="UNKNOWN’ THEN GO TO 1200

PRINT\PRINT

PRINT "DOES ";Q$;" ALREADY HAVE A NUMRER?"

INPUT VS$

IF VS$="Y’ THEN 1160

IF V$="YES’ THEN 1160

IF V$<>’N’ THEN IF V$<>’N0O’ THEN GO TO 1020

PRINT

LET I2=I2+]

LET ReI2

PRINT "HE HAS BEEN ASSIGNED THE NUMBER:"

PRINT

PRINT TAB(10);R

PRINT\PRINT

GO TO 1220

PRINT

PRINT "PLEASE ENTER HIS NUMBER:"

INPUT R

GO TO 1220

LET R=0

PRINT\PRINT

PRINT "WHAT WAS ";D$;"’S MOTHER’S NAME?"

PRINT "(USE MAIDEN NAME IF POSSIBLE. IF You"

PRINT "DON‘T KNOW HER NAME, ENTER “UNKNOWN’)"

INPUT S$

IF S$=“UNKNOWN‘ THEN GO TO 1430

PRINT\PRINT

PRINT "DOES SHE ALREADY HAVE A NUMBER?"

INPUT V$

IF V$="Y’ THEN GO TO 1400

IF V$="YES’ THEN GO TO 1400

IF V$<>’N’ THEN IF VS$<>°NO’ THEN GO TO 1270
Listing 4 continued on page 42

"HE/SHE HAS BEEN ASSIGNED THE NUMBER:"






























Circle 379 on Inquiry card,

U.S. ROBOTICS, INC.

PENRIL 300/1200 MODEM
Originate/Auto-Answer

Listing 4 continued:

01330 PRINT
01340 LET I2=I2+1

| ALL $799.00 01350 LET T=I2
NEW " 01360 PRINT "SHE HAS BEEN ASSIGNED THE NUMBER:"
—— 01370 PRINT

3000r 1200 Baud Half/Full Duplex on 01380 PRINT TAB(10);T
Bell 212 Compatible Dial-up Phone Lines. 01390 GO TO 1450 1 GO BACK FOR NUMBER
FCC Certified 1 year warranty 01400 PRINT
RS232 Stand Alone " "
01410 PRINT "PLEASE ENTER HER NUMBER:
01420 INPUT T

PERKIN- 8}228 PRINT \PRINT

LET T=0
ELMER 01450 PRINT\PRINT
BANTAM 01460 PRINT "WHERE DID YOU GET THE INFORMATION AROUT"

01470 PRINT D$;"°S BIRTH AND PARENTAGE?"
01480 PRINT "(BE SPECIFIC)"

$799,00 01490 INPUT D1$

01500 ¢
A“ the Features of the 01510 ! MARRIAGE CERTIFICATE INFORMATION
Hazeltine 1400 & LSI ADM-3A 01520 !
Plus 01530 PRINT\PRINT
y Tab F 01540 PRINT "HOW MANY TIMES WAS ";DS;" MARRIED?"
Upper/Lower Case ab Function 01550 PRINT ‘(ENTER A DIGIT FROM O TO 99)°
7 x 10 Char. Matrix Backspace Key 01560
White or Black Char. Shuftlock Key INPUT F
Transparent Mode Print Key 01570 IF F=0 THEN GO TO 1730
Addressable Cursor Integrated Numeric 01580 FOR I=1 TO F
Pad 01590  PRINT\PRINT

01600  PRINT °‘ENTER A DATE FOR MARRIAGE #7;I;° (DA MO YR)’
01610  INPUT CS(I)

01620  PRINT

01630  PRINT "WHAT WAS THE SPOUSE’S FULL NAME?"

01640  PRINT °(USE MAIDEN NAME WHERE APPLICARLE)’

01650  INPUT GS(I)

01660  PRINT

01670  PRINT °WHERE WERE THEY MARRIED?’

$1095.00

01680  INPUT K$(I)
TELETYPE 01690  PRINT\PRINT
MODEL 43 ) 01700  PRINT "WHERE DID YOU GET THE INFORMATION ABOUT MARRIAGE #";F;"?"
KSR with R§232 01710  INPUT D25(1)
10 or 30 CHAR/SEC 01720 NEXT 1
132 COLUMNS 01730 IF F=0 THEN CS$(I)="NOT APPLICABLE’
UPPER/LOWER CASE 01740 IF F=0 THEN GS$(I)=°NOT APPLICABRLE’
01750 ¢
USR-310 01760 ! DEATH CERTIFICATE INFORMATION

Originate ] | 01770 ¢
Acoustic | | 01780 PRINT \PRINT
$159.00 Coupl 01790 PRINT ‘WHEN DID “;D$;° DIE (DA MO YR)?’
. oupler § [ 01800 PRINT "(IF YOU DON‘T KNOW, ENTER UNKNOWN’."
0-300 Baud Stand Alone 1 | 01810 PRINT "IF HE OR SHE IS STILL LIVING, ENTER ‘ALIVE’.)"
Crystal Controlled RS232 01820 INPUT J$
USR-330 01830 IF J$="ALIVE’ THEN GO TO 1900

Originate § | 01840 PRINT\PRINT

Auto-A 01850 PRINT ‘WHERE DID HE/SHE DIE?’
uto-Answer g | 91860 INPUT LS

$339.00 Modem ] | 01870 PRINT\PRINT
FCC Certified for Direct Connection [ | 01880 PRINT "WHERE DID YOU GET THE INFORMATION ABOUT HIS/HER DEATH?"

to Phone Lines 01890 INPUT D3$
USR-320 Auto-Answer 01900 IF J$="ALIVE’ THEN L$="NOT APPLICABLE’
Only Modem 01910 PRINT\PRINT\PRINT
y $319.00 || o0
AllUnits include a 120 day warranty 01930 PUT #1
Optional Maintenance package available 01940 CLOSE #1
Any Product may be returned 01950 RETURN
within 10 days for a full refund. 01960 !
01970 ! PROCEDURE SUBROUTINE #2
u.s RDEDTIDS. INC 01980 ! READ AND REVISE FILE
e ) 01990 !

1035 W. LAKE ST.

CHICAGO, ILL. 60607 02000 PRINT\PRINT

02010 PRINT "TASK: READ AND REVISE FILF INFORMATION"

Sales . (312) 733-0497 02020 PRINT\PRINT

Genegral Offices (312) 733-0498 02030 OPEN °GEN’ AS FILE #1, SEQUENTIAL VARIARLE, ACCESS MODIFY, MAP GEN
Service (312) 733-0499 Listing 4 continued on page 44
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FAMOS™

MULTI-TASKING DOS:
8080/z80

Device independent file system
Multi-sessioning/spooling

Full user accounting

All files dynamic

Multi-us¢ ile security
Intersystem communications

$100 BUS SUPPORT

MVT-BASIC™

MULTI-USER COMPILER
Powerful file, string 1/0
Chaining . . . parameter passing
ISAM/sort facilities

Random, sequential files
Machine language calls

Error trapping

HARD DISKS SUPPORTED

MVT-WORDFLOW™
MULTI-USER WORD
PROCESSING SYSTEM

e Concurrent data processing
Automatic field insertion
Global search/replace

Library file insertion

“Cutting & pasting”/block moves
Full WP printer support
Multiple printers/concurrent
Wordwrap/variable line spacing
All options under user control

IMMEDIATE DELIVERY

AVAILABLE TO MANUFACTURERS/
OEM FOR PRIVATE LABEL
MARKETING

MVT
MICROCOMPUTER
SYSTEMS INC.

9241 Reseda Blvd., Suite 203
Northridge, CA 91324

/

Phone: (213) 349-9076
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Listing 4 continued:

DATA,
02040
02050
02060
02070
02080
02090
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290
02300
02310
02320
02330
02340
02350
02360
02370
02380
02390
02400
02410
02420
02430
02440
02450
02460
02470
02480
02490
02500
02510

02520.

02530
02540
02550
02560
02570
02580
02590
02600
02610
02620
02630
02640
02650
02660
02670
02680
02690
02700
02710
02720
02730

INVALID 130

PRINT "DO YOU WISH TO SEARCH BY ‘NAME’ OR BY ‘NUMRER‘?"
INPUT W2$

PRINT

IF W2$=°NAME‘ THEN GO TO 2200

IF W2S$<>‘NUMBER’ THEN GO TO 2040

PRINT "PLEASE ENTER THE NUMBER:"

INPUT Al

PRINT

RESTORE #1

LET 25=0

LFT 75=25+1

IF 25>I3 THEN PRINT "PERSON #";Al;"IS NOT IN THE FILE."
IF Z5>I3 THEN GO TO 2940

GET #1

IF Al<>B THEN GO TO 2140

GO TO 2340

PRINT "IF YOU ARE LOOKING FOR SOMEONE IN PARTICULAR"
PRINT "PLEASE ENTER HIS OR HER NAMF. IF YOU WANT"
PRINT '"TO READ THROUGH THE ENTIRE FILFE, ENTFR “ALL‘."
INPUT P13

PRINT

LET P2S$=P1$

RESTORE #1

LET 75=0

LET Z5=Z5+]

IF 25>I3 THEN PRINT P1$;" IS NOT IN THE FILE."

IF 25>I3 THEN GO TO 2940

GET #1

IF P1$=°ALL’ THEN LET P2$=D$

IF P2$<>D$ THEN GO TO 2280

PRINT\PRINT
PRINT ‘GENEALOGICAL INFORMATION FOR:’
PRINT D$
PRINT "NUMRER:'";R
PRINT
PRINT °BORN: “;ES$
PRINT ‘BIRTHPLACE: ‘;HS
PRINT
PRINT "FATHER: ";Q$;" (NUMBER:'";R;')"
PRINT "MOTHER: ";S$;" (NUMBER:";T;")"
PRINT
IF F=0 THEN GO TO 2530
PRINT °MARRIED TO:”
FOR I=1 TO F
PRINT *  “;GS$(1)
PRINT * DATE: ‘;CS$(I)
PRINT * PLACE: “;KS(1)
PRINT
NEXT 1

IF J$S="ALIVE” THEN GO TO 2560

PRINT "DEATH DATE: ";J$

PRINT ‘PLACE OF DFEATH:

PRINT\PRINT

PRINT "RECORDS SOURCE:"

PRINT "  BIRTH AND PARENTAGE: ";D1$

FOR I=]1 TO F
PRINT "

NEXT I

IF J$="ALIVE’ THEN GO TO 2640

PRINT "  DEATH: ";D3§

PRINT\PRINT

1

PRINT ‘DO YOU WISH TO CHANGE ANYTHING?®

INPUT P3$

IF P3S§=’N’ THEN GO TO 2930

IF P35="NO° THEN GO TO 2930

{

! MENU FOR REVISIONS

1

PRINT

“3LS

MARRIAGE #";F;":";D25(I)

Listing 4 continued on next page






Listing 4 continued: 04170 !
04180 ! REVISION SUBROUTINE #1
!

03440 IF X3<>0 THEN I12=T112+1 04190 CHANGF, NAME AND NUMBER
03450 TF 112=0 THEN GO TO 4150 04200 ! -

03460 LET T4=I4+1 04210 PRINT\PRINT

03470 IF I4=I3 THEN GOSUB 4840 04220 INPUT ‘NAME:’;DS$

03480 GET #1 04230 PRINT

03490 IF X2=B THEN GO TO 3520 04240 INPUT °NUMBER: ;B

03500 IF X3=B THEN GO TO 3600 04250 RETURN

03510 GO TO 3460 04260 !

03520 PRINT TAB(10); FF:’;QS$;° (NUMBER: ;R;")" 04270 ! REVISION SUBROUTINE #2
03530 PRINT TAB(10); FM:’;SS$; " (NUMBER: *;T;")” 04280 | CHANGE BIRTH INFORMATION
03540 PRINT 04290 !

03550 LET X4=R 04300 ! CHANGE BIRTH INFORMATION

03560 LET XS5=T 04310 PRINT\PRINT

03570 LET I5=I5+1 04320 INPUT ‘BIRTHDATE: °;ES

03580 IF I5<I12 THEN GO TO 3460 04330 PRINT

03590 IF I5>=I12 THEN GO TO 3730 04340 INPUT ‘BIRTHPLACE: ‘;HS$

03600 PRINT TAB(10); "MF:";QS; " (NUMBER:";R;")"’ 04350 PRINT

03610 PRINT TAB(10); “MM:‘;5$;° (NUMBER: “;T;")’ 04360 INPUT "FATHER’S NAME";Q$

03620 PRINT 04370 INPUT "FATHER’S NUMBER";R

03630 LET X6=R 04380 PRINT

03640 LET X7=T 04390 INPUT "MOTHER’S NAME";SS$

03650 LET IS=I5+1 04400 INPUT "MOTHER’S NUMBER";T

03660 IF I5<I12 THEN GO TO 3460 04410 PRINT

03670 IF 15>=I12 THEN GO TO 3730 04420 INPUT “SOURCE OF INFORMATION";D1$
03680 LET I15=0 04430 RETURN

03690 PRINT 04440 !

03700 ! 04450 ! REVISION SUBROUTINE #3
03710 ! FIND GREAT GRANDPARENTS AND LIST 04460 ! CHANGE MARRIAGE INFORMATION
03720 ! 04470 !

03730 LET 15=0 04480 PRINT\PRINT

03740 LET I12=0 04490 INPUT "WHICH MARRIAGE (ENTER NUMBER)";I
03750 IF X4<>0 THEN I12=112+1 04500 PRINT

03760 IF X5<>0 THEN I12=I12+1 04510 PRINT "DATE OF MARRIAGE #";I;
03770 IF X6<>0 THEN I12=I112+1 04520 INPUT C$(I)

03780 IF X7<>0 THEN I12=I12+1 04530 PRINT

03790 IF 112=0 THEN GO TO 4150 04540 INPUT "SPOUSE’S NAME";GS(I)

03800 LET T4=I4+1 04550 PRINT

03810 IF I4>I3 THEN GOSUB 4840 04560 INPUT "PLACE OF MARRIAGE"™;KS$(1)
03820 IF 116>4 THEN PRINT "FURTHER TRACING OF 04570 PRINT

THE PEDIGREE IS IMPOSSIBLE." 04580 PRINT “SOURCE OF INFORMATION?"
03840 IF T116>4 THEN GO TO 4150 04590 INPUT D2$(1)

03850 GET #1 04600 PRINT

03860 IF X4=B THEN GO TO 3910 04610 PRINT "FOR HOW MANY OF THIS PERSON’S MARRIAGES DOES"
03870 IF X5=B THEN GO TO 3970 04620 PRINT "THE FILE NOW CONTAIN INFORMATION?"
03880 IF X6=B THEN GO TO 4030 04630 INPUT F

03890 IF X7=B THEN GO TO 4090 04640 RETURN

03900 GO TO 3800 04650 !

03910 PRINT TAB(15); FFF:‘;Q$;° (NUMBER:";R;")’ 04660 ! REVISION SUBROUTINE #4
03920 PRINT TAB(15); FFM:”;SS;  (NUMBER: ;T;")" 04670 ! CHANGE. DEATH INFORMATION
03930 PRINT 04680 !

03940 LET 15=I5+1 04690 PRINT\PRINT

03950 IF I5<I12 THEN GO TO 3800 04700 PRINT "DEATH DATE"

03960 IF I5>=4 THEN GO TO 4150 04710 PRINT "(IF YOU DON’T KNOW, ENTER °‘UNKNOWN®. TIF"

03970 PRINT TAB(15); “FMF:“;QS$;° (NUMBER:“;R;")’ 04720 PRINT "HE OR SHE IS STILL ALIVE, ENTER “ALIVE‘.)"
03980 PRINT TAR(15); FMM:;SS;" (NUMBER: ;T;’)’ 04730 INPUT J$

03990 PRINT 04740 IF J$="ALIVE’ THEN GO TO 4800
04000 LET I5=I5+1 04750 PRINT

04010 IF 15<I12 THEN GO TO 3800 04760 INPUT "PLACE OF DEATH";L$
04020 IF I5>=I12 THEN GO TO 4150 04770 PRINT

04030 PRINT TAB(15); “MFF:”;0$;" (NUMBER: “;R;")"’ 04780 PRINT "SOURCE OF INFORMATION?"
04040 PRINT TAB(15); “MFM:“;S$;" (NUMBER: ";T;")’ 04790 INPUT D3$

04050 PRINT 04800 RETURN

04060 LET I5=I5+1 04810 !

04070 IF I5<I12 THEN GO TO 3800 04820 ! RESTORATION OF FILE POINTER
04080 IF I5>=I12 THEN GO TO 4150 04830 !

04090 PRINT TAB(15); “MMF:’;Q$;  (NUMBER: ;R;")’ 04840 RESTORE #1
04100 PRINT TAB(15); “MMM:“;S$;” (NUMBER:";T;)" 04850 RETURN

04110 PRINT 04860 1

04120 LET I5=I5+1 04870 ! PROCEDURE SUBROUTINE #4
04130 IF I5<I12 THEN GO TO 3800 04880 ! END THE PROGRAM
04140 ! 04890 !

04150 CLOSE #1 04900 PRINT

04160 RETURN 04910 END W
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Power Helps Analyze
Electric Bills

Karen S Wolfe
2935 E Cannon Dr
Phoenix AZ 85028

We all know there are many reasons for
increasing utility costs, from higher oil prices
to billion dollar Environmental Protection
Agency regulations, but that doesn’t make
the paying any easier.

There has been much rhetoric about per-
sonal conservation and elimination of waste,
In order to formulate an effective and effi-
cient plan for conservation of electricity in
your home or business, you need to know
the cost of operation for individual appli-
ances and other electrical devices.

The Power program (see listing 1)} calcu-
lates from your electric bill your cost per
kilowatt-hour of power used. The program
then generates the cost per month and per
hour to operate specific appliances, given
their electrical specifications.
name plate fastened somewhere on the de-
vice. However, some appliances list amps
rather than watts. The Power program con-
tains an option for calculating wattage from
amperage and voltage.

You will also need the listed voltage,
which will usually appear as 120 V or 120
V AC. If voltage is given in a range of, say,
110 V to 130 V, it means that the appliance
will operate at any voltage within the range.
In the program, use the voltage which is
running through the circuit that the appli-
ance is plugged into.

A table of household appliances is pro-
vided for your convenience in gathering and
recording needed inputs and monthly costs.
A word of warning about the estimation of
hours an appliance is operated in a month: |
repeatedly underestimate this time, perhaps
because it seems that months fly by and
hours are inconsequential. But there are 720
hours in a 30-day month and in order to
make this analysis useful one must realistic-
ally estimate hours of use.

Another problem can exist in obtaining
an estimated wattage for some of the high
power consumption devices such as electric
furnaces, or air conditioning units. New
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models, today, will have many of their tech-
nical specifications listed in information
sheets available to the public. Among these
specifications will be an estimate of total
system power requirement in kilowatts. For
the sample run in listing 2, | used the total
system kilowatts that were listed for a heat
pump during its cooling cycle, given various
other criteria such as outdoor temperature.

The listed power requirement was 6.3
kilowatts; however, the program requires
that watts, not kilowatts, be entered. If the
data on your equipment is in kilowatts, mul-
tiply by 1,000 to obtain watts.

Home electric furnaces are usually rated
at 5 kW and up depending on how much
heat is required. A very rough estimate for
an average home with an electric furnace
is 15 to 25 kW, or 15,000 to 25,000 W. If
you cannot obtain your particular system’s
wattage, you might try using this average,
but it could be significantly different from
your actual system’s draw.

Sample Run

The Power program, listing 1, is written
in North Star BASIC. There are no instruc-
tions for providing hardcopy, but if you
desire one you could place a statement for
selecting your printer at, perhaps, line 415.
You could then select the video monitor
again at line 495.

The program presents two options. If you
already know the cost per kilowatt-hour the

‘utility company uses to calculate your bill,

you can select option 2. This allows you to
input the cost per kilowatt-hour by jumping
to the main portion of the program.

If you do not know the kilowatt-hour
rate, select option 1, as in the example.
Actually, your cost per kilowatt-hour will
probably vary from one month to the next
because of the rating structure systems used
by power companies, especially if time of
day rates are being used. So, you just might






Listing 1: North Star
BASIC program to calcu-
late the cost of running
electrical appliances. The
program -helps you deter-
mine the operating cost
of an appliance based on
the average wattage or the
voltage and amperage ra-
tings of the product.

out of curiosity calculate your cost per
kilowatt-hour each month as you get your
bill and see if it is changing. Sometimes there
are different rate block structures between
summer and winter.

After entering option 1, you are prompted
to input the ending kilowatt-hour reading
from a recent electric bill (66,239, for
example). Next, input the previous reading,
which should also appear on the bill
(62,213, for example).

The program prompts you to enter the

10 DIM D®C(1)

amount of the bill. If your utility company
sells both electricity and gas to you, be cer-
tain that only the electric portion of the bill
is entered. There may also be a fuel adjust-
ment cost figured into the total cost, and
sales tax will probably appear on the b™' It’s
up to you if you want to include the  fig-
ures in the total cost you enter into the
program. If you do include them, you can
apportion their cost to individual appliances.
The cost per kilowatt-hour will probably not
be affected significantly whether you do or

20 FRINT * THIS FROGRAM CALCULATES FOWER USAGE AND COSTS*
30 PRINTN\ FRINT

40 FRINT * FROGRAM OFTIONS:™

S0 FRINT:

60 FRINT * 1. CALCULATE COST FER KILOWATT HOUR"

70 FRINT * 2+ CALCULATE AFPLIANCE FOWER USAGE AND COST"
80 FRINT

90 INFUT * SELECT 1 OR 2 "»A

100 PRINT

110 ON A GOTO 120s 200

120 INFUT "ENTER ENDING KWH READING FROM ELECTRIC EILL *sE

130 PRINT

140 INFUT "ENTER EEGINNING KWH READING FROM BILL " sE

150 FRINT

160 INFUT "ENTER AMOUNT OF ELECTRIC BILL. "»T

170 PRINT
180 LET C = T/(E-E)
190 GOTO 220

200 INFUT "ENTER COST FER KWH *»C

210 PRINTN FRINT

220 FRINT OFTIONS"
230 FRINT
240 FRINT * 1. CALCULATE WATTS"

250 PRINT *

260 FRINT

2270 INFUT *®

280 PRINT

290 ON A GOTO 300y 350

2. INFUT WATTS"

SELECT 1 OR 2 "+A

300 INFUT "ENTER AFFLIANCE VOLTAGE "V

310 FRINT

320 INFUT “"ENTER AFFLIANCE AMF

330 LET W =2 x V
340 GOTO 340

DIRAW "vZ

350 INFUT "ENTER AFFLIANCE WATTAGE " sW

360 FRINT

370 INFUT "ENTER NUMEER OF HOURS USED IN TIME FERIOD *sH

380 FRINT
390 LET K = (WxH)/1000
400 LET D = K % C

410 FRINT\ FRINT\ FRINT
420 FRINT *
430 FRINT
440 FRINT *
450 FRINT
460 FRINT *
470 FRINT
480 FRINT *
490 FRINT\ FRINT

500 INFUT*DO YOU WISH TO CALCULATE ANOTHER AFFLIA

510 IF D% = *Y" THEN 210
%20 END
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COST FER EST. HOUR'S USE

COST FER KILOWATT HOUR OF USAGE = "sC
{ILOWATT HOURS OF FOWER USAGE m Ryl

MONTHLY COST OF THAT FOWER USAGE= "D

= "yD/H

I AY/NY? "yD%






Table 1: This table can be used to collect data from your appliances for the

Power program.
Appliance Power Table
Watts or Hours used Monthly Cost per
Appliance amps and volts per month cost hour of use

Coffee maker

Microwave en

Oven

Range

Dishwasher

Refrigerator

Freezer

Clothes dryer

Clothes washer

Electric blanket

Stereo

Television

Lawn mower

Electric saw

Lighting

Sewing machine

Air conditioner

Dehumidifier

Electronic air
filter

Fan

Electric furnace

heater

Electric hot water

Waterbed heater

filter

Swimming pool

Listing 2: A sample run using the Power program.

THIS FROGRAM CALCULATES FOWRER USAGE AND COSTS

FROGRAM OFTIONSS

CALCULATE CAOST FER KILOWATT HOUR
CALCULATE AFFLIANCE FORER USAGE AND COST

BELECT 1 OR 2 1

ENTER ENDING HWH READING FROM ELECTRIC BEILL 66239

ENTER EEGINNING KWH READING FROM B8ILL. 462213

ENTER AMOUNT OF ELECTRIC BILL 170,71

OFTIONS

1. CALCULATE WATTS
2. INFUT WATTS

SELECT 1 OR 2 1

ENTER AFFLYANCE VOLTAGE 1220

ENTER AFPLIANCE AMP DRAW 3

ENTER NUMBER OF HOURS USED IN TIME FERIOD 100

Listing 2 continued on page 54

52 October 1979 © BYTE Publications Inc

do not include these additional costs. In the
sample run, we will enter $170.71 for the
total cost of electricity.

The program -ow presents two more
options: to calcu...e watts from amps and
volts, or to input watts. In the example we
wish to calculate watts, so we enter 1. We
are prompted to enter the appliance voltage,
in this case 120. Then we enter the amps, in
this case 3. The number of hours used a
month is estimated at 100.

The calculations are quickly done and
four results are presented. The inputs in
this example were for a sewing machine and
now | know what it's costing me to keep
repairing my 5 year old’s torn clothes. The
first result shown is the cost per kilowatt-
hour, which was calculated from the utility
bill. Notice the E-02 at the end of the num-
ber. This floating point notation means that
you move the decimal point two places to
the left for a dollars and cents answer.
Therefore, the utility company rate on my
last bill averaged out to be $0.04 p Kilo-
watt-hour of use.

The next result is the number of  owatt-
hours of power used for the sewing machine,
This is the product of the kilowatt draw
times the estimated hours of use. Your
electric meter records the total number of
kilowatt-hours of usage; this is what appears
on your bill. In this case, 36 kWh of my
total usage were due to the sewing machine.

The monthly cost of using the machine is
shown next. In thisexample, it cost me $1.53
to operate my sewing machine for 100 hours
during the month. That doesn’t seem too
bad. In fact, the next result presented shows
me that one hour of machine
costs me about 1% cents. Ihat's . wargain!

The program now asks if we wish to cal-
culate costs for another appliance. To do so
we enter Y.

The program already has calculated the
cost per kilowatt-hour, so we loop back to
the options for entering or calculating
wattage. The next appliance | want to check
is a portable color television for which |
know the wattage. So, we enter option 2 for
this prompt.

The wattage for the tel iion is 240, so
this figure is entered as prompted. The esti-
mated hours of usage in a month are 200.
The results show me that running that tele-
vision for 200 hours cost me $2.04 and the
cost for each hour’s use was $0.01.

| want to enter a third appliance, a heat
pump air conditioner. The watts are 6,300
and the estimated hours of use were 300.
The results are significant, revealing a
total cost of $80.14 and a cost per hour of
$0.27. You can see the implicatic for
conservation.






Listing 2 continued:

COST FER KILOWATT HOUR OF USAGE = 4,2401888BE-02 Pay As You Turn On

After you have calculated individual

KILOWATT HOURS OF FOWER USAGE = 3 . .

power costs for appliances, the next step is

MONTHLY COST OF THAT FOMER USAGE= 1.526468 to use the information to conserve energy

and lower your bill. The first thing that

COST FER EST. HOUR'S USE = L015264648 should strike you is how little most appli-

ances really cost to operate per mo 1. The

DO YOU WISH TO CALCULATE ANOTHER AFFLIANCE (Y/N)? Y second impact will be how expensive certain
other items are to use.

OF TIONS Look at the appliance table and decide if

you can decrease the hours used for these
most costly items. Set a lower hour goal and
then recalculate the monthly cost. When you

1. CALCULATE WATTS
2. INFUT WATTS

SELECT 1 OR 2 2 think you have a workable goal that will

- help your budget, try to realize those desired

ENTER AFFLTANCE WATTAGE 240 hours of usage. Achieving the goals will

demand your own personal determination

ENTER NUMBER OF HOURS USED IN TIME PERIOD 2_2& and d|scip||ne The Power program can show

you problem areas and help establish targets

COST FER KILOWATT HOUR OF USAGE = 4.2401888E-02 and priorities, but that's where your battle
really begins.

KILOWATT HOURS OF FOWER USAGE = 48 Perhaps, on/off timers would be helpful

in regulating certain devices. Another

MONTHLY COST OF THAT FOWER USAGE= 2.0352906 approach that has been attempted is a “pay

as you turn on’ method. With the cost per
hour of use figure from the program, you
can charge vyourself accordingly for the
privilege of turning on specific appliances,
such as televisions, washing and drying

COST FER EST. HOUR'S USE = 1.0176453E~02

DO YOU WISH TO CALCULATE ANOTHER AFFLIANCE (Y/N)? Y

OFTIONS machines, ovens, ranges, electric lawn
1. CALCULATE WATTS mowers or stereos (even your personal com-
2. INFUT WATTS' puter, heaven help us!).
Putting pennies into a bank on top of the
SELECT 1 OR 2 2 television may sound a bit primitive but
- perhaps it would make one check the tele-
ENTER AFFLIANCE WATTAGE 6300 vision listings in the paper more ¢ fully

before switching on the set and turning the

ENTER NUMBER OF HOURS USED IN TIME FERIOD 300 selector to see if there’s anything on worth

COST FER KILOWATT HOUR OF USAGE = 4.240188BE-02 watching. o
I hope the Power program will aid in

KILOWATT HOURS OF FOWER USAGE = 1890 energy conservation. But its informational
possibilities, alone, make it useful. At least

MONTHLY COST OF THAT FOWER USAGE= 80.139%468 you can know more clearly which devices
are most power hungry and by how much.

COST FER EST. HOUR'S USE = «26713189 This is certainly better than receiving your
electric bill and simply grumbling in the

DO YOU WISH TO CALCULATE ANOTHER AFFLIANCE (Y/N)? N dark.m

“az  KIM ANAI.OG INPUT

Analog to Digital Conversion Systom for the KIM Computer
KIMSET1

e @r’&“ 2 1-AIMIS1 - 16 ANALOG INPUTS - 8 BITS - 100 MICROSEC
Give the KIM the zbility to senses B Ttur(nlulz 1- KIMMOD _KIMAADAPTENJUSEHFORT-
measurer and control the world around bl m”m 1DAMSYSTEMS FORT
IIDMII{

it with DAM SYSTEMS modules. Just rlus
the KIMSET1 into the KIM Lo dget 16

1-CABLE A24 -24INCM INTERCONNECT CABLE
- CeeLenamo - _ MANIFOLD MODULE - SCREW TERMINALS
:(uu niry 1~-ManmoD! FOR INPUTS , REFE AENCE, GROUND
+ LIGHT LEVEL
runn LEVEL 1-POW1 ~ POWER MOOULE
KIMSET!a for 110 VAC § 285
KIMSET1a for 230 YAC $295

channels of analog inrFut. Screw
t.erminals are rrovided for each channel
S50 wou can hook ur Jondst.icKss POtss or
whatever arrsrorPriate sensors wou have.

Each of the 146 analod inrulss in
the range of 0 to 5.12 voltss is 1
converted to 3 decimal nurber Luaen O - N .
Snd 255 (20 nallivelis ren count.ds CONNECTICUT microCOMPUTER, Inc.
Conversion time is 100 microscondse. 150 POCONO ROAD

The KLMMDD rrovides one user rort @ BROOKFIELD, CONNECTICUT 06804

A9-232

11 0AM SYSTEMS t. o . A . .
T M ttore i eeaoiag. o (| s TEL: (203) 775-9659  TWX: TLX: 7104560052

Ordar diracior cantect yaurlocal computerstore.

GPI8 (ERE-408) T3] VISA ANO M/C ACCEPTED - SEND ACCOUNT NUMBER, EXPIRATION DATE AND SiGN ORDER.
INTERFACE MODULE [NTERFACE MODULE 2pD0 $3 PER ORDER FOR SHIPPING & HANDLING - FOREIGN ORDERS ADD 10% FOR AIR POSTAGE
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Bisrcig’s Circuit Gellar

Copyright € 1979 by Steven A Ciarcia. All rights reserved.

Self-Refreshing LED
Graphics Display

Light emitting diodes (LEDs) have
been in use for a number of years.
When first introduced they, like tran-
sistors, were very expensive, and
were used only for special applica-
tions. Fortunately, manufacturing
techniques have advanced to a point
where a single red LED costs less than
$0.10. A further achievement is the
availability of yellow, orange, and
green LEDs.

When we think of graphics dis-
plays, we usually think of television-
type video displays. All of the more
popular personal computing systems
have video displays, with the majori-
ty of them supporting graphics. It is
not inconceivable that we will even-
tually see economical, flat, high-
resolution LED displays which have
the same capabilities as the current
cathode ray tube displays. A manu-
facturing breakthrough will be re-
quired before this is a reality.

There have been some military pro-
grams requiring the construction of
such displays. A few years ago, while
still a member of the military-indus-
trial complex, I worked on a bid to
build a 10 by 10 foot LED display
comprised of 792,000 discrete LEDs,
My calculations at the time predicted
that it would take about 3 kW of
power to run. :

This article is not going to describe
how to replace your television screen
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Steve Ciarcia
POB 582
Glastonbury CT 06033

with a flat panel LED display, but will
attempt something a bit more
modest. The concept of LED graphics
is not that far in the future. While
we're waiting for technology to catch
up with interest, we can experiment
with the concept on a limited scale
and analyze the various logic alter-
natives. A side benefit is the construc-
tion of an 8 by 16 LED display as
your newest peripheral device.

Light Emitting Diode Displays

We all know about LEDs, correct?
They are the little red things that
glow when a current is passed
through them. Most of us even re-
member to use a resistor to limit the
average current to around 20 mA.
What many people don't realize is
that an LED can also be driven by
much higher currents if pulsed on and
off, rather than run continuously.
This is a significant fact to keep in
mind when building a large LED dis-
play.

Figure 1 shows standard methods
for using transistor-transistor logic
(TTL) to drive LEDs. The TTL gate
can be used to either sink or source
current to the LED without external
transistors. In general, TTL devices
will sink 16 thru 20 mA, while some
go as high as 50 mA. (It's best to
check manufacturer specification
sheets if you are unsure.) Open col-

lector gates, shown in figures 1a and
1b, can be wired in either series or
shunt configuration.

In figure 1a the circuit is completed
and the LED is lit when a logic 1 is ap-
plied to the inverter input. The low-
level output of the gate also provides
a path to ground for the LED. Figure
1b, on the other hand, is a shunt cir-
cuit and exhibits an opposite logic.
Normally current flow is through the
LED, and it is lit. When a logic 1 is
applied to the inverter, the resultant
low output shunts the current to
ground, shutting off the LED. There
are advantages to both methods
which I will discuss later.

Logic parts such as the 7400 NAND
gate or 74L504 inverter have active
pull-up totem pole outputs. Rather
than just a single NPN transistor like
the open collector types, these have 2
transistors connected in series be-
tween the supply voltage V- and
ground. Depending upon the logic
state, only 1 of the 2 transistors will
be conducting. Generally speaking,
series and shunt LED drivers are more
easily built with open collector
devices. Figure 1d, however, cannot
be accomplished with open collector
logic, because this circuit depends
upon the internal active pull-up resis-
tance to source current to the LED.
The exact amount of available cur-
rent depends upon the logic type.



OPEN COLLECTOR GATES
LOGIC TYPES Ioyt LOW
Vec Yee
748 < 20mA
74H < 20mA
74 < 16 mA R R
74Ls < 8mA
74L < 3.6mA
s
cMOS
4049 2 3mA 1
cMOS o
4009 2 8mA >
a SERIES b SHUNT
ACTIVE PULLUP - TOTEM POLE GATES
Vee
EXTRA PULLUP 3 R
MAY BE REQUIRED— $ R
”
”
[ SERIES ~LED

POWER SUPPLIED

c SERIES THROUGH GATE

d
Figure 1: Thereare several ways of driving LED displays. A method employing a series circuit with an open collector gate turns on the
LED when a logic 1 is applied to the inverter input. The shunt version of the open collector circuit turns on the LED when a logic 0 is
applied to the inverter input.

Ifactive pull-up totem-pole gates are used (the kind found in nearly all TTL gates), the circuits may be wired only in series. In figure
Ic the voltage needed to power the LED comes from the supply voltage V. In figure 1d the LED is wired in series, and the power to
light the LED is supplied through the logic gate. Typical output currents are given for various types of logic in the accompanying

table.

Returning to the discussion of dis-
plays using LEDs, it is quite simple to
take the logic concepts of figure 1 and
put them to use. Figure 2 outlines a
simple 8-bit LED driver with latched

DECODE I1/0

output. It is suitable as a bar-graph
display, 8-level indicator, or 8-item
annunciator. We always think first of
using the video display to display the
results of a logic decision, but if the

vy - +5vV
WRITE sTROBE (= - 270 &
23 LED TYPICAL
r pa— Fd OF EIGHT
07 [C>—DI Ql 4@—~M—4-
4
os C>———02 Q2 @-—MN——4|
”
os C>—D3 |y @3 —@—m—«
» 74100. ”
p4a (>——— =104 Q4 ——@——N’W—ir 8-BIT
DATA BUS | | ’ LED
3 >——— s Qs _@_w\._.q. DISPLAY
.
p2 C>—0s Q 4@—"4%—4-
15 4
o1 C>——mo7 Q 4@—~w—0
Fd
oo [»——{08 Q 4@—41\»-—
L
+5V PIN 24
GND PIN 12

Figure 2: A simple 8-bit, latched-output LED display, suitable for use in computer-
controlled bar graphs or 8-level indicators.

result is simply yes or no, the binary
answer can be signified on an LED. In
my own case, such an 8-bit display is
used to keep track of enabled peri-
pherals and 17O (input/output) chan-
nels.

Larger LED Displays Have
to Be Multiplexed

Using 8 LEDs probably doesn't
excite too many people, especially
when [ started out with a number like
792,000. The 8 LEDs can, of course,
be expanded to 64 by multiplying this
same circuit 8-fold. With an average
current of 15 mA for each LED and
100 mA for each 74100 dual 4-bit
latch, the grand total to run it is
slightly under 2 A at 5 V. This fact,
and the necessity of having 64 resis-
tors as well, leads us to consider some
other means of driving the LEDs.

The logical alternative to contin-
uous operation is time-multiplexed
operation. For an LED with a 20 mA
continuous current rating, this means
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Figure 3: A typical curve fora T-1 % LED

showing the relationship between maximum

current and pulse width for specified pulse rates.
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|
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|
SME
B0 [>— d
~
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Ic2 Icl 7406 14 7
L7407 1 |icz 7407 14 7

Figure 4: A simple 4 by 4 LED matrix which is software driven.

we'd raise the peak current (I, ) and
reduce the duty cycle. If the duty
cycle were 25%, then 4 LEDs could be
multiplexed through the same driver,
and all would appear to operate con-
tinuously. The more LEDs in the
loop, the lower the duty cycle. To
maintain the same brightness, the
current is raised again to produce a
reasonable average current. It reaches
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a point of diminishing returns when
the duty cycle becomes so low that
the peak current required to maintain
a sufficient average current burns out
the LED due to excessive power dis-
sipation.

For pulsed applications, a curve of
maximum peak current, pulse width,
and repetition rate can be used to
determine the maximum recom-

mended operating conditions. Figure
3 illustrates a typical curve for a
T-1% LED such as that used in this
article. It is determined by comparing
peak and average junction temper-
atures during strobed operations, and
maintaining a limit equivalent to the
maximum allowable DC conditions.
At any specified repetition rate, the
relationship between maximum cur-
rent and pulse width is shown. If, for
example, 5 LEDs were to be multi-
plexed, and brightness maintained
equivalent to a 10 mA continuous
current, each would have to be pulsed
for 1 ms 100 times a second, with a
peak current of 100 mA.

Figure 4 shows a simple 4 by 4 LED
matrix which demonstrates this con-
cept. It also serves to point out some
of the limitations of this bare-bones
approach. A latched 8-bit parallel
output port is all that is necessary to
run this display. Four bits define the
column and 4 bits define the row.
Multiplexing is done in software.

To turn on the LED at location
A22, bits B2 and B6 would be set to a
logic 1, while lighting A43 would re-
quire a combination of bits Bl and
B4. The logical process is essentially
an extension of the shunt circuit
described in figure 1.

A microprocessor can be used to
control an X,Y addressable array of
LEDs. The external circuitry required
is minimal, and relatively little pro-
cessor time is used to refresh the
array. The technique used is to
periodically strobe a row and column
address into an output latch. At a
predetermined later time, new infor-
mation concerning the next display
point is sent out to the latch. If this
addressing can proceed faster than
100 times per second, then the entire
display will appear to be DC driven.
Usually, refresh timing is handled
through interrupts.

There are important considerations
to keep in mind when building this
type of circuit. 7406 and 7407 inver-
ting and noninverting drivers are not
high current drivers, but they can
sink 40 mA. They were chosen
because they are cheap and available.
If brightness is a problem and peak
current has to be increased, these
drivers can be replaced with tran-
sistors which have a higher current
rating, or more gates of the same type
can be added in parallel. The fact
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Figure 6: The 128 light emitting diodes (LEDs) are laid out in groups of 8. Each group of
8 is assigned to a consecutive output port. The port numbers are given here in decimal.

notation). Each column represents the
8 bits of that port.

The most significant bit (MSB) is at
the top and the least significant bit
(LSB) is at the bottom. The leftmost
column is decoded as port number
112 and the rightmost is port number
127. This is depicted in detail in figure
6. These selections are arbitrary and
can be any 16 successive port ad-
dresses you have available. These
ports can also be memory mapped to
use PEEK and POKE instructions

~
o

121

O

122

)
o
19
'S
]
3]
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(]
~
~

OO0 O0O0OO0O0O0O0
OOO0OO0OO0OO0O0
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O ONONONOINONONG,

rather than input/output instruc-
tions, if you wish. (For further infor-
mation on memory mapped 1/0 1
refer you to the book Ciarcia’s Circuit
Cellar from BYTE Books.) ICs 1 and 2
decode these 16 addresses.
Integrated circuits IC3, IC4, IC5
and IC8 perform the data storage
function. IC4 and IC5 are each 4-bit
by 16-word programmable memory
devices which together form an 8-bit
by 16-word storage. When data is
ready for display, the computer per-

+5V +5V

47K 68
7489 v +5V

4.7k | . 68

|
al Q2
< S
(a) gloo 3 100
74154

forms an output procedure to the
selected port. The entry-enable line
goes low, selecting address bus lines
AO thru A3 to be applied as the ad-
dress inputs to the 2 memory devices.

If port decimal 115 were selected in
BASIC, the binary address would be
0011. Sections c and d of IC2 are in-
cluded to forestall a potential race
condition and serve to delay the firing
of the one-shot monostable multi-
vibrator IC3 until the propagation
delay of ICs 4, 5, and 8 is satisfied.
Once this port address is set through
the 74157, the one-shot fires and
writes the data present on the data
bus into the memory. This is essen-
tially the same sequence as any lat-
ched output port with the exception
that 16 data bytes can be stored.

The schematic diagram as shown
uses transistor-transistor logic (TTL)
devices. If you have an S-100 system,
or otherwise have limited bus driving
capabilities, you may want to sub-
stitute low power TTL devices where
necessary, or buffer all incoming
lines.

The final area of significance is the
LED refresh scanner. Figure 7 pro-
vides an expanded illustration.
Rather than successively addressing
128 LEDs, resulting in a very low-

SHUNT-DRIVER
SINGLE-SECTION

EQUIVALENT
+5V
68
SWI
o
LEO
3 SW2
(b)
SWI Sw2
LIGHT OFfFF CLOSED CLOSED
LIGHT ON OPEN CLOSED

Figure 7: Expanded illustration o f column scanning techniques used in self-refreshing LED graphics unit shown in figure 5. Each LED
is not addressed sequentially; the LEDs are addressed by column. This results in a higher refresh rate and lower peak current to main-
tain a uniform brightness. For any particular LED to be turned on, the equivalent of 2 switches has to be closed (SW1 and SW2in 7b).
For this to happen in the circuit of figure 7a, the column must be addressed by the 74154, and then the coinciding byte of memory
(7489) provides the other switch. The LED is lit when the correct row is addressed and the corresponding bit is set to 1.
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Listing 1: BASIC program to turn each light emitting diode (LED) on and off in order.

100

M THIS FROGRAM CHECKS EVERY LED INDIVIDUALLY
110 i RY OQUTFUTING A SERIES OF COMPUTED VALUES TO THE
120 AFFROFRIATE OUTPFUT FORT
130
140 BX14 DISHLAY IS ADDRESSED &% 14 FORTS « NO.S 112 TO 127 DECIMAL
180 WITH LSI ON THE LEFT AN MSD ON THE RIGHT
160 F
170 REM FIRST THE DISFLAY IS5 RLANKED RY OUTFUTING ALl ZEROS
180 52112 TO 127
190
REM STARTING FROM THE LOWER LEFT CORNER LEDS ARE PROGRESSIVELY LIT

ANIT TIOWN THE COLUMNS MOVING TOWARI THE RIGHT
2070 127
0 TO 7

Y AT R

OUT Teh

5 BOSUR 1000

) NEXT R

300 OUT I+0

NEXT I

320 GOTO 240

1000 FOR T=0 TO 50
1010 NEXT T

1020 RETURN

Listing 2: BASIC program to write GO— on the LED display. Static displays are interesting, but

100 REM THIS FROGRAM WKITES GO > ON THE DISFLAY if you really want to do a little crowd-

110 REM USING LATA STAT NTS TO ENTER MATRIX DATA pleasing, then I suggest simulating a
120 DIM X100 INIM SCLOO) moving marquee. Because this dis-
130 NATA 124y130y130¢138514250 play interface is column-oriented, it is
140 IATA 1241305130+ 130s12450 re]atively simple to accomplish this

150 NATA 16:845056516
160 FOR S=1 TO 16
170 READ X{S)

180 NEXT 8

feat. Listing 3 is a program for shift-
ing the letter A across the display.
The character is left-justified when

190 FOR C=112 TO 127 first displayed with the 5 by 7 data
200 OUT CyX(C-111) written in ports 112 thru 116. On the
210 NEXT C next programmed update, the same
220 STOF :GOTO 190 data is written to ports 113 thru 117,
with

TUNE'UP YOUR PET®- = SI 09-95 enclosure $134.95

e Exact Pet keyboard layout e Added function key which can be

* Double-shot keytops with graphics hard wired as a system reset

legends ® Flexible cable and connector
» Duplicate Return, Space and Shift supplied

keys on numeric pad for
programming ease
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Marketing, Inc.
4815 W. 77th St.
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Techaics! Forum

Using Finite State
Machines

David E Cortesi, 2340 Tasso St, Palo Alto CA 94301

[ was pleased to see a good introductory article on the
use of finite state machines appear in BYTE (see “Design-
ing a Command Language” by G A Van den Bout, BYTE,
June 1979, page 176). I have found the finite state
machine (or finite state automaton, or just FSA) to be a
valuable tool in my programmer’s toolkit. The finite state
machine is an aid to organizing one’s thoughts while
designing, a good way of producing a really unam-
biguous specification document, and as an implemented
program it can yield very efficient and reliable code.

The finite state machine has long been a plaything of
the theoreticians of computer science; you can find it
described and analyzed in any textbook on compiler
design (it is a good textbook if you can understand the
description!). Unfortunately the finite state machine
rarely moves out of the textbook and into practical pro-
grams. | would like to extend Van den Bout's article with
2 examples from my own experience as a professional
programmer that show how the finite state machine
solved difficult programming problems in the real world.

The first case arose during the design of a timesharing
system that was to have a large number of commands.
The syntax ot the command language was laid down ear-
ly in the project, but the specification of the commands
themselves kept changing. If I and my colleagues had
tried to write detailed code to parse each of the many
commands and operands, especially in the face of chang-
ing specifications, we would have been swamped. We
had to do something to systematize the command-parsing
code.

We hit on the idea of using finite state machines
represented as directed graphs (like the figures in the
previous BYTE article). Since we were using a macro-
assembler, we created NODE and ARC macroinstruc-
tions so that we could “draw’” the graph of a command by
writing a series of macro calls. Listing 1 shows how some
of the chess game commands in the prior artlcle might
look in such a macrolanguage.

Each macroinstruction assembled to a small group of
constants. We thought of these groups as the machine
language of an imaginary finite state computer. We then
wrote a finite state interpreter which could process these
machine insiructions. This interpreter prugram took as
its input: (1) the top node of a graph; (2) the tokenized
command line from the user; and (3) a small working
storage area where semantic routines could leave their
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Sl AHODE ; TOP NODE, ARCS SELECT VERB-TOKENS
ARC TOKEN=KWD, VALUE="MOVE", NEXT 25241
ARC TOKEN=KWD V1L UL="CAP ' ,KEXTZ52C
ARC TOKENZKWD, VALUL="TAKE' , NEXT= c11
ZNODE 'MOVE, CAP, OR TAKE??!

52M ANODE \CRi -1 ; SET VERB-CODE OF MOVE
ARC TOKEN=ANY,NEXT=52
52C AHODE VERDB-=2 5 SET VERD-CODE OF Ca°

; COMMOK GRAPH FOR MOVE AND CAP
52 ANGDE
ARC TOKEN=KWD,VALUE="FROM®,NEXT=53
ARC TOKEH=KWD,VALUE="T0"',NEXT=58
ZNODE '?? PLEASE SAY TO0 CR FROM'
; GRAPH OF 'FRGH XX TO YY' PART
53 ANODE
ARC TOKEN=POS,.SEMACT=FRFDS,HEXT=S4
ZNODE 'A POSITION MUST FOLLCW FROM'

5S4 ANODE
ARC TOKEH=KWD,VALUE=YTO ', NEXT=SS
ZNODE 'FRCM XX -- EXPECTING TO'

55 ANODE

ARC TCKEN=POS,SEM/LCT=TOPOS,NEXT=55%
ZNODE 'A POSITION MUST FOLLOW 10"
; GRAPH OF 'TO XX FROM YY' VARIANT
S8 AHODE
ARC TOXEH=P0S,SEMACT=TOPOS, NEXT=59
ZHODE A POSITION {tUST FOLLCW TO'
59 ARODE
ARC TOKEN=XWD, VALUE-*FROM", NEXT=510
ZNODE 'TO XX -- EXPECTIEG rROM'
S10 ANODE
ARC TOKEN=POS,SEMACT=FRPOS,NEXT=56
ZNCDE 'A POSITION MUST FOLLOW FRUM'
i END-CHECK FOR MOVYE AND CAP
5% ANODE
ARC TOKEN=END ;i OMITTED HEXT= MEANS 'ALL DOKE'
ZHODE "EXTRA OPERAND'
S11 ANODE VERB=3 ; SET VERB-CODE OF TAKEZ

. etc, etc, etc.

Listing 1: A graph representation of a finite state machine as it
might look drawn with a macroassembler. The macro-
instructions would assemble to machine language for a
hypothetical finite state computer; that in turn would be
simulated by an interpreter.

Ro INPUT TOKEN
W + 1 - o | 1...91 i E | <enu>
|
1 27A0 2/A1 3740 4782 5/A3 0/E1 EO/EZ

7 | 0/E13 | 0/E13 | 7/A7 T7A7 0/E10 0/E11 | 0724
AD0: do nothing 21: exit, value is zero

Al: note negative 22: exit, value is integrsl
A2: collect integer digit 23: exit for rational
AJ: note rational 24 exit for exponential
A4. note exponential

A5: colluct fraction digit
Ab: note negative exponent

A7: collect exponent digit

El: number(?) is <E>.. E8: ..<decimal><sign>..
E2: number is null E9: ..<decimal><decimal>..
E3: <sign><sign>... E10: .<E><decimal>..

EG: <sign><E>.. E1l: ..<E><E>..

E5: <sign><end> El2: ..<e><and>

E6: 0..<sign>.. E13: ..<E><sign><sign>..
E7: <digit>..<sign>..

lable 1: A finite state machine for processing numeric con-
stunts, represented as an array. Each row is a state of the
machine; a column is selected by the next input token. At the in-
tersection is the row number for the next step, and the name of
an action to be done. -


















‘Picking Up the Pieces

Everything had been going so
smoothly. I had just saved several
important programs on a disk and
had planned to spend the rest of the
afternoon doing fun things with
them. Now the computer was telling
me that my full disk was completely
emply.

I had been using my floppy disk
system for over 6 months before the
output error mentioned above
occurred. I discovered, to my sorrow,
that while input and output errors on
a floppy disk are very rare, they can
still happen. [ survived my catas-
trophe. I hope that my experience can
help you survive yours.

Disk Files

Generally, 2 different methods are
used to place files on a floppy disk:
sequential file storage, and track or
sector allocation.

In the sequential file storage
method, a new file is placed on the
disk in the unused sectors following
the last file added to the disk. This is
demonstrated in figure 1. Any files
that are deleted, such as file B, will
generate unused space on the disk
that is not used for storing new files.
New files go at the end of all

About the Author

Al Baker is 30 years old and lives with his
wife, Janet, and 2 children in Wheaton IL. He is
currently the programming director for The
Image Producers Inc, Northbrook IL. He is a
member of the American Association for the
Advancement of Science, the National Space
Institute, and the Chicago Area Computer
Hobbyist Exchange. He says, "My favorite
sports are volleyball and handball, and my
hobbies are playing with computers,
photography, and playing with computers.”
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previously used space. But what
about all of the unused space taken
up by the deleted files? Simple. These
systems provide a utility program
which eliminates this unused space by
shifting the files on the disk. This pro-
cess, which is called compressing or
packing the disk, is shown in figure 2.

If this is the way your system
works, then the data block that got
wiped out on my system exists on

your system. However, as you will
see, its contents and use are totally
different. .

The track, or sector allocation
method is also known as the bit map
method or chained, sequ tial-

-storage method. It is used by the

more impressive, and efficient, large-
system support packages. It is also
used by iny Peripheral Vision floppy
disk operating system (FDOS).

Figure 1: In the sequential storage method, files are placed on the disk starting at the

first empty sector after the last stored file.
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USE OUR

BUSINESSf SOFTWARE
or

GREATER PROFIT
through

MORE EFFICIENT
OPERATION

INCLUDES :
<+ GENERAL LEDGER
<+ ACCOUNTS PAYABLE
I <« ACCOUNTS RECEIVABLE
<+ ORDER ENTRY
=+ INVENTORY CONTROL

This totally integrated, single entry
system is easy to learn and easy to
use because it is "Menu" oriented.

The software requires a minimum system
consisting of 48K memory, CRT,
Printer, dual floppy disc. It is ready
to run on the following systems ;

- DEC PDP - 11
- AM - 100

= PASCAL MICROENGINE
. CIT PENSEE

We are working on the following
systems and feel we can install our
software on them within 30 days ARO:
Data General, General Automation, LSI
4/10,4/30, Some 280 Systems

Price for the total system is
$2995.00, Order a user manual ($25.00
plus $2.00 shipping & handling) or the
Demo Floppy & Manual ($65.00 plus
$2.50 shipping & handling) to reserve
this price for you beyond our expected
price increase Mov 1, 1979.

TO ORDER USE OUR TOLL FREE MRMBER
1-800-437-4774

VISA AND MASTERCHARGE WELCOME
OR SEND CHECK OR MONEY ORDER TO

P. 5. INC, 619 NP AVE, BOX 2017L

FARGO, ND 58107
(PH) 701/235-8145

@é\inc.

DEALER INQUIRIES INVITED
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belonged to this file. The file had been
destroyed.

Now I was ready to make repairs.
Very quickly, I wrote program
ANALIZ (listing 1). Since I was in a
hurry and wanted the program to run
with no errors as soon as possible, 1
used structured programming tech-
niques. Structured programming
usually leads to a much shorter pro-
gramming time if you include time
spent debugging the code.

['m not going to spend time telling
you how the program works.
Hopefully this has been accomplished
with the comments in the listing. As I
have said, the program is highly
structured and should be easy to
understand.

Conclusion

[f you have Peripheral Vision
FDQOS, you can use the program as it
is. If you have another bit-manped
disk system, then it should be ¢ irly
straightforward matter to tailor it to
your needs. If you have the sequential
file storage method, then you have
your own set of problems.

One final comment. Six files were
destroyed on my disk. All of these
files existed on the backup copy of the
disk I had taken 2 weeks earlier. [t is a
very good idea to make periodic
backup copies of your active disks.
My only loss was a little time. |
gained a better understanding of the
way my disk system works, and a
very interesting program.

Listing 1: Program ANALIZ is used to rebuild a bit map of the used sectors on a disk.
This program is written using the TDL Z80 Relocating Assembler version 1.2. The
workings of the program are explained in the comments.

. TITLE 7 ANALYZE DISK AND FIX BITHAP
. SBITL - . BY: A BRAKER’

THIS IS THE MAIN ROUTINE FOR THE DISK
ANALYSIS PROGRAM. THIS PROGRAM TELLS
THE USER WHICH FILES ON THE DISK HAYE
CHAINING ERRORS. IT DOES THIS IN TWO
WARYS. IT SIGNALS THE USER IF A CHRINED
BLOCK DOES NOT POINT BACK TO THE BLOCK
IT IS CHAIMED TO. ALSO, IT TELLS THE
+USER IF H BLOCK DGES NIT CONTRIN H
VALID COPY OF (TS OWN DISK HDDRESS.
FINALLY, IF THE USER WANTS, IT WILL

S RENRITE THE DISK BITMAP. SINCE IT

i BUILDS UP THE MAP FROM VALIC FILES O
s DISK, IT CORRECTLY REFLECTS THE DISK

5 CONTENTS, EVEN IF IT DID NOT BEFORE.

L T TR S S

- .

; THE ROUTINE “INIT” SETS UP EVERYTHING.
i “SET” DOES BIL THE WORK, AND “END/
3 CLEANS 1P AMD ENDS THE JOB.

(52 L3N ANALIZ:
vRee” O R CALL INIT
Qaaz” 0 B3 CALL SET
wiaeé CO B3z CALL END
oaes .9 RET

5 THI5 ROUTIME FIRST ALLOWS THE USER
+H CHANCE TO REMOYE THE CURRENT DISK
; FROM DRIVE ZERO HND REFLACE IT WITH
i ANOTHER ONE. : THIS IS DUNE BY USING
 THE MESSHGE TYPING ROUTINE “TXTYP/
i 70 TYPE THE MESSRGE 7. . M1, BND

; RECE1YVING THE REPLY VIA THE TWO

i ROUTINES “TRTINY AND “TI-.

5 IT LOADS THE BITMAP USING THE FDOS
5 ROUTINE “MAPIM“ BND ZEROS IT.

i FINALL'Y,  IT INITIALIZES THE NAME
i HOLDING ARER BY ENDING IT WITH A ZEROQ.
OHeR” INIT:

gaaR’ 21 B02H” LXI H,. . M1

BaEl Ch Dev3 CALL TXTYP
gele” Ch Dp?e CALL TXTIN
3u13 .. LP2:

Bels” b Dale CRLL TI

ople’ IeFg JRNC . . LF2
aete L0 D6sn: CALL MAPIN
gelk” 21 DBAC LXI H, BITMHP
BoLE” Be4 MVl B, 148

(512 .. LP1L:

aBze’ 3600 Wi Mo
vge” 23 INX H

oesd” 10FB DINZ .. LP1
Becy” 3¢ SUB H

UB2e” 32 viBE” STA NAMEH+9
wegzy” C3 RET

(55 ..M

UOZH" 4349542043 . ASCIZ “HIT CR WHEN CO
®RECT DISK IS-IN DRIVE @: -

; THIS ROUTINE GETS COMTROL RFTER ALL

i THE WORK HAS BEEN DOWE. IT USES THE

i ‘TRTYP” ROUTINE TO HSK THE USER IF

5 HE WANTS THE NEW BIT MAP PUT BACK

5 ON DISK. HIS REPLY IS PICKED U™ 1Y

i THE ROUTINES “TXTIN” BND “TI7.

5 HE REPLIES YES, EITHER UPFER Ox LOWER
5 CRSE. THE BITHMAF IS WRITTEN TO DISK

i USING THE FOIIS ROUTINE “MAPOT.

He5” END:

- 8Ba2” 21 0usB” LXI H,.. M1
855" CD DY?3 CALL TXTYP
uvase” CD Dara CALL TXTIN
vese” .. LP1:
veSe” L0 Dovs CALL Tt
veSE Fhle OR1 28H
vgey” FE7I CPT 7Y~
voEs” 2883 JRZ .. LP2
veed” 18F3 JHPR .. LP1
©o66” LI RET
(521 7ag .. LpP2:
w6~ CD DéMA CALL MAPOT
YeeR” CI RET
(5157314 M1:

UoeB” 444F20534F | ASCII ‘00 YOU WANT TH

E BIT MAP REPLACED?”

west’ eb . BYTE 13

Be8D” 4243285645 . ASCIZ “BE VEEERRY CAR

EFUL BEFORE SHYIWG YES: -

5 THIS IS THE MAIN DRIVING ROUTINE FOR

5 DUING ALL THE WURK. BECAUSE OF R

5 DECISION TU MINIMIZE MEMORY USE, THIS

» ROUTINE [S COMPLICATED BY A UMSLE

s USE OF THE FDOS SYSTEM INPUY  FFER.

; THE DIRECTORY ROUTINES, ‘DIROPN’ AND

i “DIRBLK” USE 'THIS BUFFER FOR READING

i AND MAINTHINING THE DIRECTORY HND
Listing 1 continued on page 84
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Listing 1 continued:

;1 DECIDED TO USE IT TO READ THE BLACKS
s FOk EACH FILE. FOR THIS REASON, ERCH
;TIFE A VALID FILE NAME IS FOUND, THE

i BUFFER (WHICH CONTAINS A DIRECTORY
;BLOCKY IS SAVED IN THE ARER “BUFFER‘.
JAFTER “FIXIT” IS CALLED TG PROCESS

; THE CURRENT FILE, IT IS MOVED BACK

; INTO THE FDOS BUFFER “RDFLNM‘ BEFORE

; GETTING THE NEXT DIRECTORY BLUCK.

‘SET” IS A GRAND LOOP WHICH READS

i DIRECTCORY BLOCKS. FIRST, THE DIRECTORY
1S OPERED WATH A CALL TO FDOUS AT
/DIRQPH . THEN EARCH DIRECTORY ENTRY IS
P FROCESSED THG THE LOOFP 7. L17. WHEN
“DIRBLE” IS CALLED TO GET THE NEXT
DIRECTORY ENTRY. IT SETS THE

CONDITION CODE TO ZERD IF THERE HARE

NO MORE PRESENT. “SET” ENDS ON THIS
CONUITION: WE ARE THROUGH. ‘DIRBLK/
FLACES THE FIRST BYTE OF THE NAME

0F THE FILE [N THE ACCUMULRTOR. IF 1IT
S &55 DECIMAL CALL ONE: BINARY), THIS
IS AN UHUSED ERTRY AND 1S NOT TO BE

; PROCESSED. IF IT IS TO BE PROCESSED,
“NRMEM” IS CALLED TO SAVE THE NAME OF
THE CURRENT F1LE, “NAME” IS CHLLED TO
i FRINT OUT TH1S HAME ON THE CONSOLE SO
THE USER WILL KhaWd WHICH FILE IS BEING
i PROCE S5EL

THE CURRENT DIRECTORY DISK BLOCK IS

-

F S R TR

i SRYED, “FIZIT- IS CALLED TO PROCESS
i THE FILE, AUD THE DIRELCTORY BLOCK IS
i HOVED: ALK,

BIEES” SET:

BUE3" LU DSUF CALL DIROPN

J5EE” Lt

BEEE’ LD DSEF CALL DIRBLK

a6y (3 RZ

BOBR FEFF CPl 255

DEEC” Z3F5 JRZ .. L1

BEEE” U5 FUSH D

OBEF” CD B19E°  CALL NAMEM

©OCZ° CD B1RE’  CALL NAME

B80S 21 OWF3  LXI H..R1

BOCE" o DEC3 CALL TXTYP

PIE 21 DHIZ LXI H, ROFLNM
OOCE’ 11 B1C1°  LXI D, BUFFER
oab1” B 9117 LXI B, LN2SNC
2504 EDBE LDIR

POlE 2R D964 LHLD TRKWNT

Ba09° 22 BBF  SHLD TRACK

P00 L4 FOP D

9Bb0° CU BOF4”  CALL FIXIT

BUEG 2R BIEF-  LHLD TRACK

BOES 22 L1964 SHLD TRKWHT

BPE6” 21 B1C1°  LXI H, BUFFER
BREY” 11 DRY2 LXI D, RDFLNM
DIEC AL 8117 LXI B, LNZSNC
PDEF” EDBE LDIR

BOFL” 1303 JHPR . L1

9EF3 8D . RL: .BYTE 13+128
; THIS ROUTINE:DDES ALL OF THE WORK FOR

ANALLZING A SINGLE FILE ON THE DISK.
CACTUALLY, SINCE (I MIGHT MODESTLY
SAY: THIS I5 ONE OF THE BEST EXAMPLES
OF A WELL STRUCTURED PROGRAM I HAVE
EYER SEEN, ‘FIX1T” JUST PROVIDES
ANUTHER LEVEL UF CONTROL. FOR THE
“FIRITY FIRST CALLS “HEYY TO SET UP

4 THE CONTROL REGISTERS TO READ THE
FIEST BLOCK DF THE FILE. THE LOOP

i 7. 17 THEN PROCESSES HLL BLOCKS 1IN

# THE FILE. THIS LOGP CALLS “NERT” TO
GGET THE NEXT DATH BLOCK IN THE FILE,
IT THEN LALLS - TEST- TO TEST IT5

s RIS POINTERS. 1F THERE 1S H PROBLEM,
& TTESTS RETURNS 14 MONZERO FLAG. IN THIS
FSITUATION “FIXITY TRERMINATES. 1T DOES
3 NOT EONTIHUE PROCESSING A FILE WITH fi
s BRD CHAIN. IF THE BLOCK IS OK IT CHLLS
i TSETMAPY T TURN ON THE BIT IN THE

i BITMAP FOR THIS BLOCK. IT THEN CHLLS

P TR
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i “LINIC TO SET UP THE CONTROL TO RERD
i IN THE NEXT BLOCK OF THE FILE. 1F

5 THERE. ARE NO MORE, “LINK- RETURNS

5 WITH 1 ZERD FLAG AND “FIXIT 7 EXITS.

I3EFY FIXLT:

BeFe Lh Ble7e CALL HERD

[ 5]5 oL

BeFE 01167 CHLL HERT

(5,7 R P P g CHLL TeST

BAFD LB RNZ

EIFE CALL SETHAP

Bl CD o CALL LINK

B1647 23F1 JRNZ L1
KET

9186° Y

. THIZ ROUTINE SETS UP THE CONTROL
FEGISTERS, “DE- AND “HL.” TO PROCESS
THE FICST RLOCK IN THE FILE. SINCE #
BRCKCHAIN TEST IS GOING T BE MADE
BY SOMEBODY, “DE” WILL BE USED TO KEEP

; THE PREYIOUS BLOCKS ADLRESS WHILE “HL-

5 WILL OF COURSE BE USED TU KEEF THE

5 CURRENT BLOCKS ADDRESS. FOR THE FIRST

;BLOCE IN A FILE, THE BACE FUINTER 15

5 DEFINED ®5 2R0 AND 350 THIS 1S THE

5 YALUE PLACE(r IW “DE”. THE AOORESS OF

3 THE FIRST BLOCK IN # FILE 1S CONTRINED

i IN THE 1BTH AND 11TH BYTES OF THE

5 DIRECTORY ENTRY FOR THIS FILE THIS

5 1S A DISPL ENT OF +9 SINCE WE

S HAVEN T »OTHE FOOS GUFFOR, 1 GET
5 THIS RDDRESS FROM WHERE “DIRBLK” TOLD
ME THE DIRELTORYT ENMTRY 1S, “DIRBLK-

2 DET TO THE CURRENT

4 H 0Lk THEREFf<E 1 GET THE
THE FIRST BLOCKS DISK
A 3:: ( & AGOTH 9 TO THIS LOCATION,

HEAD:
i B1he- CHLL NHMEM

; 2 LXI H, 9
Uiu(-' 17 DAL ©
BiBE” Sk MOV E. M
ALF 23 INX H
@ilE 56 MoY 0, M
21117 21 Gkl LXI H B
a1i4” EB XCHG
891157 L3 RET
5 THIS ROUTINE LOADS IN THE NEXT D1SK

i ELUU"' FUR THI5 FILE. THE FDOS
“REDeSe” PRESUMES THAT THE DISK

i H[{'FL.u UF THE BLOCK TO BE RERD 1IN IS

i IN THE FIELD “TREWNT . THEREFORE.

5 THIS 15 WHERE “NEXT“ PLACES IT.

ROUTINE

31167 NEXT:

Bii6e E3 PUSH H
B117" D3 FUSH D
B118” 22 (64 SHLD TREWNT
B118" Ch D7SE CALL REDZ236
o11€” [ FOP 0

B11F" EL POP H

»3126" 9 RET

; THI' FOUTINE TESTS THE CHHINS FUR THE
+ CURRENT FILE BLOCK. IF THERE ARE ANY
P PROBLEMS, 1T RETURNS A NONZERO RETURN
s CODE. ACTURLLY, YOU WILL NOTICE THRT
5 “TEST” CALLS TWO UTHER ROUTINES WHICH
;DO ALL THE WIRI  ‘TESTBKS TESTS THIS
;5 BLOUCKS BRCECHMIN ND “TESTHM” TESTS

i THE SELF CONTHINED ADDRESS OF WHERE

i IT THINKS IT:15: 1TS OWM RODRESS.

TEST:
GHLL TESTEK
RNZ
CALL TESTNW
RET

© D B3R’

Bice” L9

5 THIS ROUTINE TURNS OM THE BIT IN THE
5 BIT MAP CORRESFONCING TO THIS DISK

; BLOCK. THE FDOS ROUTINE “TSeBT”

5 ASSUMES THHT “HL® CONTHINS H DISK

5 BLOCK ADDRESS. IT RETURMS THE HDDRESS
5 OF THE BYTE IN THE BITMAP WHICH

5 CONTIHINS THE BIT REFRESENTING THIS
; BLOCK. IT ZERUS REG. “HY AND THEN
; TURNG ON THE BIT 1IN REG ‘R WHICH
; CORRESFUNDS 10 THE CORRECT BT FOR
 THIS BLOCK IN [EG ‘M7 (THE BYTE
5 FOINTED AT BY “HL7). OR1NG A7 INTO
i ‘W TELLS FDLes THAT THE BLOCK IS IN
USE XORING "M INTO ‘M7 (TURNING OFF
; THE BITrx TELLS FOOS THAT THE &LOCK
o 15 URUSED. “SETMAP  TURNS ON THE 17
j Tﬂ qu!.lP.L THAT THE BLOCK IS IN L
129 SETHAF:
FUSH H
PUSH D
CALL TS2ET
GRA M
MOY M, H
POP D
5 X FOF H
».1135' c9 RET
i THIS FOUTINE SETS UP THE POINTERS FOR
; PICKING UP THE NEXT FILE BLOCK. 17
5 TRKES THE CURRENT POINTER ANG PUTS IT
5 IN “DE” AND FLRCES THE ADDRESS OF THE
5 NEXT BLOCK IN “HL”. IT RETURNS R ZEKD
i FLFiﬁ IF THEKE HRE N MOKE BLUCKS IN
I ILE.

Ll DR

LINK:

XCHG
5 ' LHLD RFWLNK
Q1ive 720 MOV H, L
P138° B4 DRA H
8139 29 RET

i THIS ROUTINE TESTS THE BACK CHA

5 POINTER. 1T THKES THE BACK CHAIN

i FUINTER FROM THE REVERSE LINK “RREVLNKS

i RMD COMPERES 1T TO “DE” USING THE
“OSBLT IMSTRULTION. P EVERYTHING 1S

sOK 1T RETURNS A ZERD FLAG. OTHERWISE,
i IT CALLS WAME TO PRINT THE NAME OF

-TH[ FILE AND THEN PRINTS AN ERRIOR
SSFNaE
TESTBK:
T ES PU5SH H
" U5 FUSH D
307 2R DHSE LHLD RE'LNK
97 SUB R
3" EDSE [SBE [
2" Il FOP D
3 K POP H
78 RZ
i : PUSH PSIK
CD 31AE” CALL NRME
21 w1E” LXI H,.. M1
Ll DESFS CALL TXTYP
T FL POP PSW
13 RET
L ML
¢ 204841939 RASCII © HAS R BAD BAC

K CHRIN. 7
a16¢” 8b . BYTE 13+12%

5 THIS ROUTINE TESTS THE ARDRESS THAT

i THIS FILE BLUCK THINKS THAT IT IS

5 LOCHTED AT. THIS VALUE, AT “TRKRED’.
5 SHOULD MATCH THE CONTENTS OF “HL-.

5 THIS IS TESTED USING THE ‘DSBL‘

5 INSTRUCTION, IF EWURL, H ZERO FLRG IS
5 RETURNED. OTHERWISE, THE NAME OF THE
i CURRENT FILE IS FRINTEL OUT USING THE
i ROUTINE “NAME- AND AN ERROR MESSAGE

i IS TYPED OUT.

9168 TESTHLL:
p168" ES PUSH H
H169" 05 FUSH D
P16R" EDSB DRI LDED TRERED
ginE” 97 SUB A,
B16F" EDSZ [SBC D
#1741 D1 POP D

pire’ EL POP H

173 08 RZ

21747 FS PUSH PSH

Listing 1 continued on page 86



A FULL NETWORK DATA MANAGEMENT SYSTEM FOR MICRO COMPUTERS

the Ultimate Software Tool:

AVAILABLE FROM

MDBS IS A VERSATILE
DATA BASE "“*ANAT"MENT SYSTEM

® PROVIC_. FLEXIBILITY OF A FULL NETWORK DATA
ASE SYSTEM

| ® | ECTIVE REPRESENTATION OF COMPLEX DATA

STRUCTURES

® RECORDS CAN BE ORDERED ON VARIOUS SORT KEYS

® COMMANDS TO ADD, DELETE, UPDATE, SEARCH AND
RAVERSE THE DATA BASE

® S_..TED, FIFO, LIFO, NEXT AND PRIOR SET ORDER-
ING PROVIDED

® PROVIDES DATA PROTECTION

® STRAIGHTFORWARD USE OF ISAM-LIKE STRUCTURES

® COMPARABLE TO DATA BASE SYSTEMS PREVIOUSLY
AVAILABLE ONLY ON LARGER COMPUTERS

MDBS IS CODASYL
ORIENTED WITH EXTENSIONS

® EXPLICIT REPRESENTATION OF MANY-TO-MANY SETS

® RECORD TYPES MAY OWN OTHER OCCURRENCES OF
THE SAME RECORD TYPE

® DIFFERENT RECORD TYPES CAN PARTICIPATE IN A
SINGLE SET

® MULTIPLE LEVELS OF READ/WRITE PROTECTION

® NAMES OF DATA ITEMS, RECORDS, SETS AND FILES
ARE WHOLLY USER DEFINABLE

MDBS IS FOR THE SERIOUS
APPLICATIONS PROGRAMMER

® POWERFUL COMPONENT IN INFORMATION PROCESSING
® RELIEVES TEDIUM OF FILE HANDLING DETAILS

® OEMS CAN RAPIDLY AND INEXPENSIVELY DEVELOP

| APPLICATION SOFTWARE

| ® USEFUL IN DISTRIBUTED PROCESSING ENDEAVORS

SOFTWA. i < LIVERED ON MINI-OR FULL-SIZED FLOPPY DISKS
ORTHSTAR,OR TRS-B('.I@COMPATIBLE FORMATS

e MDBS INTRODUCTORY OFFER $750.00

® USERS MANUAL (alone) $35.00

® Distributors and OEMS Contact MDBS
for Special Rates

® Application Programming Contracts
will be Considered.

Indiana Residents Include 4% Sales Tax.

CP/M is a registered trademark of Digital Research Corp.
TRS-80 is a registered trademark of Radio Shack/Tandy Corp.

Micro Dara Hase Systems, inc.

e WRITTEN IN Z-80 CODE FOR MAXIMAL EXECUTION
EFFICIENCY AND MINIMAL MEMORY USAGE. (8080
VERSION EXTRA).

e ROUTINES ARECALLABLE FROMBASIC (OR OTHER
HOST LANGUAGES) TO FACILITATE FAST AND EASY
APPLICATION PROGRAMMING.

e ROUTINES CAN BE ORGED TO SATISFY USER REQUIRE-
MENTS.

e SUPPORTS DATA BASES SPREAD OVER SEVERAL DISK
DRIVES (MAXIMUM OF 8). DISKS MAY BE MINI- OR FULL-
SIZED FLOPPIES OR HARD DISKS.

e 1/0 AND HOST LANGUAGE INTERFACE ROUTINES ARE
ISOLATED FOR EASY ADAPTATION. PATCHES FOR
MANY COMMON OPERATING SYSTEMS/BASIC LAN-
GUAGE COMBINATIONS AVAILABLE.

@ 2-80 Based System (8080 Systems Extra,
6502 Version Forthcoming)

® 8 to 16K Bytes (Depending on Options)
in Addition to the Operating System,
Host Language and Users Program,

MDBS-DDL DATA DEFINITION LANGUAGE ANA-
LYZER/EDITOR. The user specifies data structures to
be used in a concise Data Definition Language (DDL).
The MDBS Data Definition Language Analyzer/Editor
allows the user to interactively create and edit DDL
specifications and to initialize the data base for use
based on these specifications.

200 PAGE USERS MANUAL with extensive documen-
tation of the MDBS System.

MDBS-DMS DATA MANAGEMENT ROUTINES. These
are the routines callable from the host language (BASIC,
PASCAL, etc.) which perform the data base operations
of finding, adding, and deleting records; fetching and
storing data items; and traversing the {possibly complex)
data structure.

SAMPLE APPLICATION PROGRAMS written in
North Star BASIC which illustrate various features of
MDB8S.

MICRO DATA BASE SYSTEMS, INC

P.O.BOX 248 LAFAYETTE, IN 47902
(317) 742-7388

Circle 222 on inquiry card.
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Ltstmg 1 contmued
CALL NAME

pLEk” LXI H,.. ML
» DET3 CALL TXTYP
POP PSW
RET
Ml

B4Z415328
HUDRESS, 7
a15( ab

CHSCIT 7 HAS AN INVALL
- BYTE 13+1e8

i THIS ROUTINE COPIES THE CURRENT FILE

i NNIE OUT OF THE DIRECTORY ENTEY WHICH
i 1S POINTEDR TO BY ‘DE” INTO THE HOLLING
i RFEH “HAMEH".

A19E” NAMEM:

B13E” 5 FUSH H
a1sF” D5 PUSH D
Bif6" LS PUSH B
B1AL” EB XCHG

B1Az’ 11 01857 LXI D, NAMEH
Birs’ o1 o003 LXI B, 3
B1R8’ ELED LDIR

O1RR" CL FOP B

g1A6° D1 FOP D

BiAC’ EL FOF H
BiA” C3 RET

5 THIS ROUTINE PRINTS THE NAME OF THE

5 CUMRENT FILE, WHICH 15 IN “NAMEH",
5 USING THE FDOS MESSAGE PRINT ROUTINE
i TTRTYP.

B1RE NAME:

a1AE” 21 01657 LXI H, NAMEH
v1B1” CD DOe3 CALL TXTYP

164’ C9 RET

v185” NHMEH: . Bi.KE 19
B1BF- TRHCK: . BLKW 1
01C1” BUFFER: . BLKE 300H

; THESE ARE THE GENERAL ROUTINES DEF INED
5 FOR THE USER TO USE WITHIN FDOS.
HAFDGSYSMCR

(€553 BYTIN = oB@55H

s G INFUT B CHARACTER FROM THE DISK

i T HL=2DRISK BUFFER

5 0 CY=EQF, 3=BYTE

i kKO INFUT DISK BYTE 10

[4338 BYTOT = @LoS6H
;T WIPUT A CHAERACTER TO THE DISK
i T HL-3DTSK BUFIFER, C=BYTE

)

i M FLAGS

5 K QUTPUT DISK BYTE 10

09586 BLKIN = @L85BH

i C READ A BELOCK FROM DISK.

i I HL->DISK BUFFER, BUFFER+14 CONTHINS
5 T TRACK AND SECTOR TU BE RERD IN.

5 0 CY=FAIL, BUFFER+14=NEXT BLOCK 1IN

5 0 CHAIN,

+ K INPUT DISK BLOCK 10

; C WRITE A BLOCK TO DISK.

j T HL-DBLOCK IN BUFFER, BUFFER+10

; 1 CONTARINS ITS DESTINMTION DISK ADLR.
i 0 Cy=FRIL, BURFER+18 1S DESTINATION COF
i O NEXT BLOL |\
i KOQUTRUT DI

¥
LaSE BLKOT = @D@SEH

- BLOCK 10
Lomid OPNIN =
OFEN INPUT D1SK FILE

BLB64H

51 H=> BUFFER CONTAINING NAME
D0 CveFRIL

3K INPUT OFEN GISK

6T OPNUT = BLBETH
i T OFEN OUTPUT DISK FILE

i1 M=) BUFFER CONTHINING NAME
30 CYsFRIL

3 K QUTRUT OPEN DISK

Do6h CLSOT = BDBERH
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CLOSE AN QUTPUT OISK FILE

J C

i I HL-> RUFFER

i L-l

i K. CLOSE OQUTRUT DISK

i

Daelr FILNAM = @DBE0H
i I INPUT, CHEGI, AND PLACE R DISK
i 10 FILE NAME.

i I HL-ODISK BUFFER

5 U CY=INVALID FILENAME

5 K INPUT CONSOLE DISK IO

'DB?Is TETYP = @DB73H

; C OUTPUT A MESSAGE TO THE CONSOLE

i 1 HL-> MESSRGE ENDING IN 86 BIT ON
i OR "Bo” BYTE

i =) STOP CHAR

;CC

iK l]JTPUT.CDI-lSIZILE ASC11 BLOCK

[ré TI = @DoreH

5 C INPUT FROM CONSOLE AND SET FLRGS
il

;1) ABYTE CY=X-13”
i K. INPUT CONSOLE BYTE

2= 7
s

79 TXTIN = @DOv9H
- NU-

0P

.:"':I:IH(_IL.I

i
[
H
j
J
;
i

; THESE ARE IMFORTANT ROUTINES CEFINED
5 WITHIN FDOS. THEY ARE NOT DEFINEL FOR

; THE USER TO IUSE. HUOWEVER, 1 AM USING
5 THEM FAHYWRY.

nFDSSYSMCXR

Do MAFIN = BD6&EH

i C READ N ALLOCHTION BITMAP OFF DISK
i1
)

+ K INFUT DISI LOCKUF BITMAR
D6FR MAFUT = BDEAAH
ON DISK

; C PUT BITMAF BiHCK
il

;0

5 K QUTPUT DISK 1LOOEUR BITMAR

)73l REDZ56 = BUVSEH

;0 READ 1N RECORD TO SYTEM INFUT BUFFER
il

;0

i o EVERYTHING

5 KOINPUT DISK

(BN TSZBT = QL66SH

; C CONVERTS H DISK HUDORESS TO A BITMAP
ROCORESS AND BT

# T HL=TRACK AND SECTOR

&0 HL=28YTE IN BIT MAP, @=B1T IN BIT MHF

3 B CONVERSTON DISE LOOKUP EITMAF

i THESE ROUTINES CONTROL 1/0 TU THE
4 LISK DIRELTOR'Y.

“FOREYSMEA

LSEF DIRBLK = SLSEFH
'I_ GET THE NERXT DIRECTORY EWTRY

5O DE-> BLOCK

s RB=FIRST CHAR IN NAME

b CY=EMND» OF DIR, 2=F1RST NEVER USED
7 M=DELETEN 0 AVHILABLE

i KOINPUT D13K DIRECTORY

DSDF DIKUPN = @DSDFH

51 OPEN DISK DIRECTORY FILE

[ ]

5 KOINPUT UPEN DIRECTORY DISK

i THESE ARE THE 1MPORTERNT FIELDS WITHIN
i THE TWO FDOS SYSTEM BUFFiRS.
..FI'B‘- SMC
K BITHAF = 6LBACH
RDDRFQS OF BITMAF WHEN IN MEMORY
.l I
;0

4 K DISK DATA BLOCK CONTROL LOOKUP MEMORY

EITHRF
G147 LNZSHE = 117H
;I SIZE OF DISK BUFFER
i1
;0
¥ 10 DISE DHTH CONTROL
LF92 ROFLNM = BURYZH
i BUFFER FOR SYSTEM INPUT
i1
i0
5K INPUT DISK DFTA BLOCK
DARE RFMLNK = @DRAGH
5 FORWARD LINK OF SECTOR IN MEMORY
i1
V)
i K DISK DATA BYTE
DHBE RRVLNK = BDASEH
= BACKWARD LINK OF SECTOR IN MEMORY
1
J
;0
5 K DISK DATA BYTE
DAIC TRKRED = BDRICH
5 C DISK LOCAION OF SECTOR IN MEMORY
H !
;0
;K DISK DATA BYTE
[:Se4 TREKUNT = 6D964H
3 © MEXT SECTOR RERD FOR RED256
il
;i 0
5 K [CISK DATA BYTE
Fi
060 _END ANALIZ
ANALIZ @085 BITMAF DEFALC BL
KIN DOSE BLKGT D@SE
BUFFER 91017 BYTIN Do5S BY
TOT D953 CLSOT DA
GIRBLK DSEF DIRUPN DSDF EN
o a5z FILNAM D@50
FIKIT @&F4” HEFD 1677 N
IT @8R~ LING  8133”
LNZSNC B117 HAPIN D656 M
FOT  D6RA NAME  O1FE’
NEMER  01E5” NAMEM  B19E7 NE
HT  Bile” OPNIN D@64
OFNOT DY ROFLMM DHYE: RE
D56 DPSE REWLNI DA
RFEVLNK DRYE SET  @BEZ’ SE
THAP 81297 TEST @121
TESTEK B13A° TESTHA 61667 11
076 TRACK  B1BF”
TRKRED DASC TRKWIT D964 15
ZET D66S TRTIN D879

TATYP De?: A
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Variables Whose Values
Are Strings

W D Maurer
University Library Building
George Washington University
Washington DC 20052

Almost every programmer has wanted to
write a program in which there were one or
more variables with strings as their values.
Many programmers, however, are discour-
aged by the programming difficulties that
arise in this connection, in all but the
simplest cases. This is particularly true when
space is at a premium and assembly language
is used as it is in many microcomputer
applications. We would like to describe here
two alternative ways of solving these prob-
lems. These are quite different from each
other stylistically; each is fascinating in its
own way, and each has certain difficulties
which have to be surmounted, but either
one of them will solve the basic problem
with which we are concerned.

Many versions of FORTRAN allow
variables to have strings as their values, but
these strings cannot have lengths which are
greater than some maximum, and this
maximum is usually much too small for
practical purposes. The maximum is, in fact,
the number of characters in a word, which is
usually two, four or six; sometimes it is five
{as on the PDP-10) and sometimes eight (as
on the 1BM 370, using double words), but in
practice the strings we are concerned with
are often 20, 40 or even 60 characters long.
In many COBOL programs, this problem
is taken care of by assigning some large
number of characters to every such variable.
This is particularly common when the value
of the variable is somebody’s name and
address, to be printed on an envelope by
the computer. Often 25 characters are
reserved for the name, 25 for the address,
and 25 for the city, state and zip code.
This gives rise to two kinds of problems. In
the first place, 25 characters is not enough
for an address like 1527 San Jose-Los Gatos
Rd., even if we leave the period off the end.
More important, however, is the fact that,
if we reserve that many characters for every
name and every address, there are going to
be quite a lot of wasted characters. That
doesn’t matter too much in a COBOL pro-
gram, where space, particularly on a disk,
is usually quite abundant; but on a micro-
computer we would like to make optimum
use of all the space we have.
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The first solution to this problem that we
will consider involves the use of a large
array, called SPACE, for the storage of
strings. Let us consider each element of this
array to be one character long. Then the first
string (whose length is L1, say) is stored in
the characters SPACE (1), SPACE(2) andso
on up through SPACE(L1). The next char-
acter, SPACE(L1+1), contains an illegal
character code (zero, for example) to
denote the fact that this is the end of the
first string. The second string starts at
SPACE(L1+2) and continues from there.
Every string ends with a zero character code,
and all the strings are stored in the array
called SPACE, in sequential order.

Suppose now that these strings are
supposed to be the  ues of variables K1,
K2 and so on in the program. The actual
value of each of these variables * | be an
integer that indicates where the corres-
ponding string starts. Thus, for example,
if 17 is the value of K2, then SPACE(17)
is the first character of the given string;
SPACE(18) is the next character, and so
on. This is the basic concept of a pointer:
a quantity which indicates where another
quantity is in memory. The pointers we have
set up have been /inde» ointer but it
would have been just as easy to set up
address pointers. That is, instead of the
integer 17, we could have used the address,
in memory, of the character SPACE(17).

The basic problem that arises when this
method is used can be seen if we consider
the process of setting a variable to a new
value. Suppose that the value K1 is
‘SMITH' and we want to change it to
‘JOHNSON'.  Unfortunately, ‘JOHNSON'
has more letters in it than ‘SMITH’, so we
cannot simply store the new characters
in the same places as we stored the old
ones. We can, however, take advantage
of the fact that not all of our array SPACE
has been used. Suppose that we have used
the characters from SPACE(1) up through
SPACE(LSPACE); then ‘JOHNSON’ can
start at SPACE(LSPACE+1), and we can set
the pointer in K1 to be LSPAC 1. Of
course, we also have to update 3PACE
at this point, by adding to it the length



of JOHNSON, or 7 (plus 1, for the zero
character).

The trouble with this method is that
now SMITH is still in memory, together
with its zero character. We are not really
using afl the space from SPACE(1) up
through SPACE(LSPACE); there are five
characters, plus a zero character, that we
are not using. By itself this causes no prob-
lems; but now consider what happens
as our program continues to run. Every
time we have a variable with a string as
its value, and this variable gets a new
string as its value, we are going to
“abandon” some of our string storage
area, just as we did with SMITH in this
case. Eventually, we are going to run out
of space; the whole SPACE array will be
used up, except for ‘“abandoned” areas
as above. What do we do next?

Let us agree that, whenever we abandon a
string, we write a zero character over the
first character of that string. This character
will immediately follow the zero character
at the end of the preceding string, so that
two zero characters in a row will denote the
start of an abandoned area. We can now
consider the possibility of moving all the
strings backwards by just enough so that
the abandoned areas disappear, as shown
in figure 1. This is known as collapsing (or
sometimes compactifying). If we think of
the left side of figure 1 as a row of bricks,
with spaces between them to represent
the abandoned areas, then putting our
hands on the two ends of the row and
collapsing it would produce the situation
shown in the right side of the figure.

An algorithm to do this involves two
pointers, |1 and ]J. As we move each char-
acter in SPACE, we set SPACE()) =
SPACE(]), and then add 1 to both | and ].
When we have to skip over an abandoned
area, we increase I, but not J. Thus I
always indicates the current character we
are moving, and J always indicates the place
we are moving it. At the start of the
algorithm, both | and ] are initialized to 1.

There is still one difficulty. All our
variables with string values involve pointers,
and after the collapsing process has taken
place, the pointers will be wrong. We have to
have some way of adjusting these pointer
values. There are at least two reasonable
ways of doing this. One of these involves
what may be called back pointers. The first
character (or possibly the first two char-
acters) of each string, as given in the array
SPACE, is now some indication of which
variable has this particular string as its value
(such as, for example, the address of that
variable). Whenever a back pointer is moved,
by the operation SPACE(]) = SPACE(l), we

(a) (b)

~

look in that position (which should contain
[) and change it to ).

The other method involves a sorting
operation. All the pointers that are con-
tained in all the variables with string values
are placed in an array and sorted in
ascending order, together with back pointers
to the given variables. As we are going
through the SPACE array and setting
SPACE(]) = SPACE(l), we are also going
through this new array, from the beginning
to the end. At each stage, the pointer in this
array that we are currently considering
points to the place in the SPACE array that
we will have to treat next, as the start of a
string to be moved. When we get to this
point in SPACE, we reference the associated
back pointer and proceed as before; then we
continue through the SPACE array, but also
move forward by one position in the new
array, so that we will be ready to treat that
pointer when we come to it.

Let us now pass to the second method of
handling string values of variables. Again
we use a large array, which we will call
FREE this time, rather than SPACE. FREE
is organized into groups of characters; to
make our example concrete, we will assume
that each group is eight characters long. The
first six of these characters are actually
characters of the given string; the remaining
two character positions, taken together,
contain a pointer to another group of eight
characters.

Any string which is less than six char-
acters long is stored in a single group. If a
string is four characters long, for example,
the last two characters are zero characters;
this tells us that these are not actually to be
counted as part of the string. A string which
is more than six characters long is stored as a
chain. Thus, for example, if a string is 15
characters long, the first six of these char-
acters appear in one group, which contains
a pointer to another group. The next six
characters appear in this second group,

Figure 1: Collapsing or
“compactifying” an array.
In figure 1a A, B, Cand D
are separated by empty
space (shaded area). In
figure 16 this empty,
available space is con-
solidated by moving B, C
and D up so that they
are contiguous with A.

Whenever we abandon a
string, we write a zero
character over the first

character of that string so
we can go back later and
identify the string as
abandoned.
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IBM Compatible Disk Drives

Jefferson H Harman
Director of Research and Development
PerSci Inc
12210 Nebraska Av
Los Angeles CA anQ25

In today's expanding market of double-sided,
multiheaded, expanded capacity, autoloading, write-
protected, floppy disk drives, one requirement remains
constant, Virtually all 8 inch floppy disk drives on the
market are described as “IBM compatible.” (Some of the
smaller 5 inch drives are described as IBM compatible
even though IBM doesn't manufacture equipment with
the smaller drives!) Manufacturers point to it; buyers
insist on it; and yet seldom does anyone define what IBM
compatibility really means. That is probably because
IBM compatibility is not just a single consideration.
Three drives described as IBM compatible may, in fact,
be compatible in 3 different ways. One drive may be IBM
identical with read/write/erase head carriage and all
major operating characteristics reverse engineered from
an IBM 33FD drive; another drive may accept IBM type
1- or 2-sided single or double density media, but may or
may not choose to employ any of the IBM data formats;
and finally, a drive may be designed and manufactured
with the positioning system drive motor, erase head, and
other characteristics different from the IBM drives, but
still be able to read and write in the IBM single or double
density formats and interchange diskettes with IBM
equipment.

Head

One factor does remain constant, however, among the
IBM compatible drives. Virtually all of these drives, with
one notable exception, bear read/write heads comparable
or identical to the IBM drive (figure 1). The advantages to
this design decision are clear. Whether or not the IBM
design is the most efficient for the purpose does not mat-
ter. When the IBM design is employed in an independent
manufacturer’s drive, it assures that the drive will read
back a signal comparable to that of the de facto standard
(ie: IBM), thus assuring maximum interchangeability.

Because a majority of floppy disk manufacturers have
chosen to remain with the standard, many systems
designers must be prepared to deal with the design
parameters of the IBM head, a head intended to read and
write the IBM soft-sectored formats. The possibilities,
limitations, and requirements imposed by this head when
formatting data in floppy disk drives are the concern of
this article.
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Formats

The IBM 33FD head was designed to read and write the
IBM soft-sectored formats. Both the drive and the con-
cept of “soft” electronic sectoring were introduced into
the marketplace by IBM in the early 1970s on the popular
3740 system. Prior to this introduction, all floppy disk
drives (notably IBM's FD23) and virtually all hard disks
had been hard sectored (ie: sectors were delineated by
physical openings in the media or on an external sector-
ing device). The new electronic sectoring idea involved
prewriting a certain track with track and sector iden-
tification data, then later inserting (usually on another
machine) the blocks of data to be processed.

As more IBM compatible drives were offered, most
users copied the IBM format. That format involves
substantial housekeeping, and long leader and tail gap
lengths; thus the available space for data on a diskette is
greatly reduced. The gaps (which in fact are pulses) are
used by IBM for 2 reasons: to synchronize the phase-lock
loop for the data separator, and to put sufficient time be-
tween blocks of data to avoid interference of one block
with another. Users were torn; on one hand they wanted
more data, while on the other hand they respected the
data reliability which was assured by the data bytes used
to specify gaps, address marks, cyclic redundancy checks
(CRCs), track and sector identification, etc, in the IBM
formats. Some users struck out on their own to develop
expanded formats.

The IBM formats are examples of the type which must
be used with IBM heads in order to assure reliabl~ high-
performance operation. The system engineer may ..100se
to design his own format but, that being the case 1l do
well to observe the rules outlined below. At P« i, as
manufacturers of IBM compatible floppy disk quip-
ment, we had to develop and use this set of rules. These
guidelines are based upon the operating requirements and
restrictions of drives with 33FD-type heads. They permit
the designer to get the most available data space into the
format for any given sector length or number of sectors,

About the Author
Jefferson H Harman is the director of research and development for
PerSci Inc, a manufacturer of floppy disk drives.







What is IBM compatibility?

while at the same time permitting sufficient gap length to
maintain data integrity.

Model Format

Table 1 is a model format for data blocks. The max-
imum number of sectors for any block length, N, can be
easily determined by dividing the unformatted data by
the total number of bytes per sector.

Using housekeeping techniques different from those
shown in the model format, slight variations in the length
of a sector can be achieved. For example, the user may
choose not to write the cyclic redundancy check on the
address field, or may increase or reduce the address
marks. The minimum length of leader and tail (trailer),
however, are critical, as they are determined from
mechanical drive requirements.

The drive characteristics which determine the required
leader and tail lengths are:

® Distance from the active part of the read/write head
(read/write gap) to the active part of the tunnel
erase head (erase gap).

® Variation in linear speed with track locations.

® Timing of erase turn on and off delays.

@ Tolerances on these parameters.

As an example, the PerSci drives, which use a head
with similar electrical and mechanical characteristics to
those used in IBM 33FD disk drives (figure 1), have a
distance of 0.036 inch +0.003 inch (0.0914 cm, *+0.007
cm) fromread/write gap to erase gap. The radius of track
76 is 2.029 inches (5.1536 c¢m), and the radius of track 00
is 3.612 inches (9.1745 cm). The drive speed is 6 revolu-
tions per second (£ 2%), and the instantaneous speed
variation is = 1.5%. PerSci requires a write clock stabi-
lity of + 0.3%.

Unformatted Data Capacity
Unformatted data capacity is determined by dividing
the shortest time for a revolution by the longest time for a

READ/WRITE GAP / ERASE GAP
\ ‘
4 ! 1
o.oua[ __l

T

Figure 1: A view of the geometry of the contact surface of a
floppy disk read/write head with tunnel erase.

0.006
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J

\ !
FERRITE EMBEDDED
— 1+ 0.036

IN CERAMIC

0.100
TYPICAL

DIRECTION OF DISKETTE MOTION ——e

byte. Average speed is used for this calculation since, by
definition, average speed is speed averaged over 1 revolu-
tion:

T =" T =163.399 ms
6 X 1.02
C= T = 10,208 bytes
16 ps/byte X 1.003
C = 10,208 bytes (modified frequency modulation)
C = 5104 bytes (frequency modulation)

Erase Delays

The read/write head has a gap that is 0.014 inches
(0.036 cm) long and thus writes a track greater than 0.014
inches (0.036 cm). After passing under the read/write gap
the media next passes under the tunnel erase gaps which
clean the area between tracks of any transitions. ] :tun-
nel erase also trims 0.001 inches (0.003 c¢m) from each
side of the just written data, reducing the track width to
0.012 inches (0.030 c¢m). Since a 0.012 inch (0.030 c¢m)
track is read with a 0.014 inch (0.036 cm) head, a
misalignment of £0.001 inches (0.003 c¢m) will cause no
degradation of the data. In fact, experimentally, fre-
quency modulated data has been recovered free of errors
with deliberate 0.005 inch (0.013 cm) displacement be-
tween track center and read head.

The turn-on of the tunnel erase current is delayed from
the turn-on of write current to give the disk time to travel
from the read/write to the erase gap before tunn erase
begins. To insure that the data is tunnel erased, the

Purpose

Address leader (gap)

Address address mark

Track identification

Sector identification

Address CRC (cyclic redundancy check)
Address tail (gap)

Data leader (gap)

Data address mark

User data

Data cyclic redundancy check
Data tail (gap)

Unformatted data

Frequency Modulation (MFM)

Bytes Modified Bytes Frequency

Modulation (FM)

0.07 (N + 10) + 13

0.07 (N + 16) + 27
1 1

1 1

1 1

2 2

21 11

12 6

1 1

N N

2 2

1 1
10,208 5,104

Table 1: Model format for data block N bytes long. Two columns are shown giving requirements for the 2 different physical modula-
tion formats used. The frequency modulation (FM) format is commonly referred to as “single density.” The modified frequency
modulation (MFM) format is commonly referred to as “double density.”
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Accounts Receivable |1 ~ Disk $79.95 CALL OR WRITE FOR DETAILS! Typing Tutor $19.95
Invgntgry System 2.3 32K 2-disk $79.95 Personal Finance $9.95
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mart Terminal $49.95 $403.00 (plus shipping)

ST8OD Disk $79.95 0 {plus shipping). MMSFORTH
Newdos 3.0 $49.95 Call Or Write For A Complete Price List. Cassette version, Level I, 16K $39.95
;J;mt:::s + 3.0 Sgggg Disk version, Level I, 16K $49.95
Alr Ratd $14.95 “NOW AN AUTHORIZED EXIDY DEALER” MicroForth primer $15.00
é" Star Baseball $7.95 Step up the the amazing Exidy Sorcerer. Features TRS-80 Fortran $99.00

atter Up $5.95 high-resclution graphics, 64 x 30 character video, TRS-80 Macro Assembler Disk $99.00
X-WingFighter Il $9.95 monitor and fast floating point BASIC in ROM, Concentration $7.95
Ten Pin $7.95 user-definable character set, and the best Satari $7.95
Taipan $9.95 keyboard of any micro. Sorcerer power can be Pork Barrel $9.95
Balloon Race $9.95 yours for $995 (8K RAM)], $1145 (16K, and $150 Backgammon $7.95
Adventures: By Scott Adams o per 16K additional. A wide range of system and Chess Companion $7.95
Land Adventure Pirate's Cove application software is also available. Sargon Chess $19.95
Mission impossible Voodoo Castie Mastermind 11.2 $7.95
Xhe lCOI-Int Disk. 32K RPN Calculator $9.95

ny ‘rﬂ]’o on Disk, $24.95 L Journey To The Center Of The Earth $7.95 Home Financial Management $9.95
Any three.on Disk, 32K $39.95 Dog Star Adventure $9.95 Secrets Of The Tarot $9.95
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SoftSide is for pioneers . . . those A bi-monthly magazine for the

you’ve been longing for a software
publication and hoping someone§

erious programmer who wants to
now HOW his computer works and
WHY. PROG/80 emphasizes tech-
nique rather than canned programs.
The subjects include machine lan-
guage, construction projects and
specialized applications software, not
just for the advanced computer
hobbyist, but for the computerphile
who wants the most from his
machine.

hardly souls who have adopted a
TRS-80, installed it in their living-
room or office, and unleashed their
imaginations.

SoftSide helps you discover the
endless variety of tasks your new
friend will do for you, as you build a
unique partnership of human being
and machine.

We publish software for the
partners. Every month we publish
games, household application pro-
grams, educational aids, business
programs. We help you realize your
expectations, fantasies, and
dreams.
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If you're an Apple Il ploneer,§

would get around to it.
We have. Apple Seed is to the
Apple Il what SoftSide is to the
éTRS-BO. And it’s brand new. The%

first issue will roll off the press in
August or September. Apple I
enthusiasts will eat up this special
introductory offer!
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SOFTSIDE PO Box 68 Milford, NH 03055
O 1 Year- 12 issues $18.00

71 USA first class $25.00 - 1 yr.

Customer Service Department at:
1-603-673-5144
17 Briar Cliff Drive Milford, NH 03055

Telephone orders accepted for Master Charge or VISA accounts. Call Monday through
Friday, 9:30 to 5:30 EST at 603-673-5144
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¢ U1 Year-6issues $15.00 77 OVERSEAS airmail $30 - 1 yr. '

: APPLE SEED :

|T TRS-80 i O1Year-12issues $15.00 [TTTTTTTTTTITTT] ;
. [ ]

’ Software Exchonge | : Exp.Date___ Interbank # [M/C only] :

* »

Our New Watts Line # is - 5 Signature .
1-800-258-1790 + Name ‘

DEALER INQUIRIES INVITED : Afidress - '

For more information, please call our E City State Zip .
. L]

V !

114 BYTE October 1979 Circle 313 on inquiry card.


http:Tape-$14.95
http:three.on
http:Disk$150.00
















WINDOW IS 32
LOCATIONS

wnoE\I |

VIDEO DISPLAY SCREEN

Figure 2: Location of the synthesizer out-
put window on the video display screen.
The voice synthesizer continually scans
the area of memory corresponding to that
region of the screen. When the vocal out-
put is selected (by printing a question
mark in the window), any character
printed in the window is interpreted as a
phoneme representation and is spoken.

Symbol Key
Combination Words
A1, AY tame
Y1, 1U, U1 you - unit
AH1, 12, E1 climb - crime
UH1, AH2, E1 white - night
01, U1 boat - show
AH1, U1 cow - sound
AH2, UH1, U1 mouse - about
01, UH1, E1 toy - point
A2, EH1 fare - pear
E1 I here - beer

Table 4: Phoneme sequences to produce
diphthongs, wherein 2 vowel sounds oc-
cur adjacently, with no intervening conso-
nant. The English letters replaced by the
phoneme sequence are indicated.

Table 5: Votrax phoneme and ASCII representations of common words in computer
applications. The ASCII coding may be entered directly into programs for vocal

output.
BUFFER
FULL
RUN

STOP
READY
SAVE
HELLO
TALK

YES

NO
CANCEL
ADD
SUBTRACT
MULTIPLY
DIVIDE
EQUALS

ENTER

ZERO
ONE

WO

wn o o s | [eelived

T vy D

- =

AY

UH3

UH2
7

00l

UH3

EHI
Ol
EH3
5

EH3

=

<<

o K -

=

»nn Falial Cc

oo 22 00

ER
f

(VOTRAX)
(ASCID

N
N

P
P

Y
&

o =

UH3
8

(VOTRAX)
(ASCID

S
S

ul
U

S

S
(VOTRAX)
(ASCID

T
T

UH3
8

AHI
;5
[ele)]
%

(VOTRAX)
(ASCID

(VOTRAX)

(ASCI)

(VOTRAX)

(ASCI)

(VOTRAX)

(ASCII)

(VOTRAX)

(ASCID)

v (VOTRAX)

v (ASCID)

o2 ul (VOTRAX)

[ u (ASCID

(VOTRAX)

(ASCII)

(VOTRAX)

(ASCI)

UH3 L (VOTRAX)

8 L (ASCID

R AEl AEl K PAOT (VOTRAX)
R 9 9 K 0T (ASCID
P L AHLY (VOTRAX)
p L P& (ASCII)
EH3 13 AY D  (VOTRAX)
# © D (ASCID

L z (VOTRAX)

L z (ASCII

02 ul (VOTRAX)

) U (ASCID

N (VOTRAX)

N (ASCID)

(VOTRAX)

(ASCID

Table 5 continued on page 122
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Are you good enough to qualify?

A Challenge to Software Authors

The MicroNET division of CompuServe* is offering an innovative, new concept of program marketing and distribution for per-
sonal computer software. Because of this we are continually looking to expand our already extensive library of personal com-
puter programs. This is an unique opportunity for authors of the highest quality programs only. We will consider highly
human-engineered software with a wide range of appeal to users, such as:

® Educational Programs ® Personal and Home Applications ® Unique Small Business Programs ® Data Bases ® Enter-

If you think your program qualifies, send a brief description of the program — including its operating
environment, special features and benefits to the user. If your program appears to meet our standards,
we will contact you with details of our licensing agreements.

Personal Computing Division of CompuServe

Microve 1

5000 Arlington Centre Blvd.
Columbus, Ohio 43220
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Interfacing the S-100 Bus
With the Intel 8255

David L Condra
161-C Springdale Rd
Carrollton GA 30117

Upon entering the world of microcomputers, technical
terms such as data bus transceiver, parallel port, PDBIN,
and strobe can appear to be hopelessly confusing. Conse-
quently, many people avoid hardware and concentrate
their efforts on software, feeling that it is easier to under-
stand. However, as with software, if a hardware project
is broken down into manageable modules, it can be easi-
ly designed and understood. This is particularly true with
the new large-scale integration devices that are available
today. Use of these parts almost forces a modular ap-
proach to a design problem.

When faced with the job of designing an interface for a
Diablo printer, I began looking at the available interface
parts. | was amazed at how simple these devices can
make an interface design project. In this article 1 will
discuss the Intel 8255 programmable peripheral interface,
and its use for interfacing to the S-100 bus. My objective,
both in designing the interface and writing this article, is
to reduce the problem to its simplest and most essential
elements.

[ learn easily and enjoy the learning more when I am
working on a specific application, rather than merely
reading technical material or doing routine experiments.
Therefore, this discussion is offered as a simple 170
(input/output) interface design that will allow the
nonhardware-type person to build a working interface
and gain some basic understanding of the functions of
hardware in a microcomputer. This is not intended to be
a straight hardware tutorial; additional study in some
areas may be required to fully understand what is
happening.

Intel 8255 Description

The 8255 is one of a later group of interface integrated
circuits which Intel Corp introduced to support the 8080
and related processors. It is a _general purpose program-
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Use of large-scale integration parts forces
a modular approach to a hardware
design problem.

mable device with 24 pins that may be programmed in a
variety of configurations. A programmable device can
have its operating characteristics modified by a processor
command. For example, in a programmable serial inter-
face, a single output command can set data rate, number
of stop bits, and parity status,

In a parallel interface part like the 8255, a single output
command can define how the 24 programmable [/O pins
are to be used. Such uses include input, output, hand-
shaking, and interrupts. The 8255 is normally set up so
that its control register looks like an I/0 port to the pro-
cessor. The processor sends a specific data byte to that
port to determine the mode of operation.

The 8255 modes are as follows:

Mode 0: (Basic I/O) Each group of 12 [/O pins may be
programmed in sets of 4 and 8 to be input or out-
put.

Mode 1: (Strobed 1/0) Each group of 12 I/0O pins may
be programmed to have 8 lines of input or output
with the remaining 4 pins in each group being
used for handshaking and interrupt control
signals.

Mode 2: (Strobed Bidirectional Bus 1/O) This is a
bidirectional bus mode which uses 8 lines for a
bidirectional 17O bus and 5 lines for handshak-
ing.

In addition, there is a bit set and reset feature that
allows the setting and resetting of any 1 of 8 output bits
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Writin’ easy
with

EasyWriter

a
word processor
for your

Apple Il

Let’s face it, there are many good
word processing programs for other
micro computers -- they’re almost a
dime a dozen. But a good word
processor for your Apple computer
simply hasn’t been written yet --
that is, until now.

If you’ve been hunting high and
low for a word processor you can
live with, try on EasyWriter -- a
word processor you can’t live
without.

You saw it at the West Coast
Computer Faire. If you liked it then,
you’ll love it now. It’s clean. It’s
easy. It's EasyWriter, and it’s just
what you’ve been waiting for!
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using a single output instruction. Figure 1 is a diagram
showing pinouts and a block diagram of the Intel 8255,
As can be seen, the 8255 combines many logic functions
which would have previously required substantial design
effort themselves. Since the 8255 is available in a single
package form, however, it becomes essentially a 1-piece
parallel interface requiring very little external logic.

$-100 Bus Description

At first glance, the 5-100 bus with its 100 lines is quite
overpowering. However, if one looks only at the signals
needed for a specific application, it becomes much more
understandable, For example, in the application of inter-
facing the 8255, we need only:

® Lower 8 address lines (A0 thru A7).
@ 8 data-in lines (DIO thru DI17).
@ 8 data-out lines (DOO thru DO7).
@ 2 status lines:
(1) SINP (input).
(2) SOUT (output),
® 3 control lines:
(1) PWR (processor write).
(2) PDBIN (processor data bus input).
(3) POC (power on clear).
Note: The bar above some signal names indicates
that these signals are logically active when
low; other signals are active high (+5 V).

The reason that you see more bus lines used on most
[/0O boards is that S-100 boards are usually designed to
be very flexible and to serve multiple functions; therefore
you find 1/0 boards using clocks, interrupts, and other
functions. Since, however, our objective is to keep things
simple, we will confine this application to the bus lines
listed above.

S-100 to 8255 Interface Design

We begin our design at the 8255. After examining the
various modes in which it can operate and determining
that its output and input capabilities are sufficient, it
becomes a straightforward matter of determining what
signals the 8255 needs to function and how we can obtain
them from the S-100 bus. The signals which we need to
generate for the 8255 are as follows:

©® A CS (chip select) signal to turn the 8255 on.

® AD and Al signals to select 1 of 4 ports (A,B,C,
or control).

® Data control on pins DO thru D7.

® A WR (write) signal to tell the 8255 to take the
output data from the processor bus and send it out
to the appropriate port(s).

® A RD (read) to take input data from the appro-
priate port and put it on the processor bus.

® A reset signal which clears the 8255 internal
registers.

QOur problem becomes how to generate these signals
using the S-100 bus lines defined above.
Text continued on page 129
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Figure 2: Timing diagram showing signals on the 5-100 bus during a data transfer instruction.

: s s : . as IC2a in the circuit diagram of figure 3), we can turn on
An underStandlng of timing dlagrams 1S the 8255 programmable peripheral interface whenever

essential in de31gn1ng any hardware in- the SINP or SOUT signal is high. The inverters ICla and
terface. IC1b are used for convenience and to minimize the
number of integrated circuit packages used. They also
serve as bus receivers, allowing these signals to drive
Chip Select Signal other circuitry on the same board.

The CS (chip select) signal is basically an on/off The SINP and SOUT signals could be used to turn on
signal for the 8255. To avoid stray data being output or  the 8255 every time the processor executes an input or
input when not desired, the 8255 device is kept disabled  output instruction; however, we want the 8255 to pass
until the processor commands that the data be input or  data only when it is specifically addressed. To be more
output through one of the 8255's ports. To do this, we exact, we want the 8255 to take action only when a
must understand the definition of the S-100 bus signals  specific port on it is addressed by the processor.
which we need to use. This is best explained through the = Therefore, we need to know when the processor is ad-
use of a timing diagram as shown in figure 2. dressing one of these ports.

In most respects the S-100 bus timing is based on the The upper and lower bytes of the address bus lines will
8080 processor signals. These diagrams indicate the state  contain the address of the I/O port during the third
of the bus lines with respect to time and their interaction

with each other. Most confusing, at first glance, are the ) ) o
data and address signals which appear to be high and low Table 1: Power supply connections for integrated circuits in figure 3.

at the same time. This, of course, merely represents the
idea that some of the bits may be high and some may be Number  Type +5V  GND
low when valid and active. o ' IC1 741504 14 7
Starting at the bottom of the timing diagram, we see . C2 741500 14 7
that the S-100 status signals SINP and SOUT are inactive IC3 DM8131 16 8
in a low-logic state anytime except during the third '84 822233 16 8
machine cycle of an input or output instruction, respec- 1G5 33 16 8
. . . IC6 pPD8255 26 7
tively. By using a simple OR gate (such as the one shown
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machine cycle of an I/O instruction. Therefore, what we
want to do is decode the lower 8 address lines con-
tinuously. When one of the ports on the 8255 is selected,
we want an enable signal which we can combine, using a
logical AND, with the status signal to turn on the 8255,

A simple method of decoding the address bus is to use a
comparator (such as the 6-bit comparator 8131) which
will take the enable pin (pin 9) low when the input signals
from the bus match the pattern set as the port address. In
this case, we are using only the upper {most significant) 6
bits of the port address, since the lower 2 bits will be used
to select 1 of 4 ports on the 8255 itself.

We can set up the port address by tying the appropriate
lines on the 8131 comparator to either high or low-logic
levels as required to match the address. We now have cir-
cuitry which will provide a CS (chip select)signal
whenever the processor is in an input or output instruc-
tion cycle, and whenever any of the port numbers assign-
ed to the 8255 have been addressed by the processor.

Address Lines A1 and AQO

As can be seen, pins 9 and 8, carrying low-order
address signals A0 and A1, can now be tied directly to the
lines A1 and AO on the 5-100 bus. This will allow the pro-
cessor to select port A, B, C, or control function.

Data Transfer

We have now enabled the 8255 at the appropriate time.
The remaining task is to supply the data to the data pins
on the 8255 or retrieve the data from the appropriate data
pins on the 8255 when the processor is doing an output or
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Circle 279 on inquiry card.

input instruction with this port.

The data pins on the 8255 are bidirectional (ie: they
will take data from the bus and output it to the appro-
priate port when the WR signal is active, or will take data
from the port and put it on the bus data lines when the
RDsignal is active). Since the S-100 bus is divided into 8
unidirectional lines of data in (DI0 thru DI7) and 8
unidirectional lines of data out (DOO thru DO7), we need
a means of tying both of these sets of lines to the 8 data
pins on the 8255 and selectively enabling either the S-100
data input or data output bus lines.

An easy way to accomplish this is with the 8833 bus
transceiver integrated circuit which can be connected as
shown in the circuit diagram of figure 3. When pin 9 on
the 8833 is active, the data will be passed from the data
output bus to the 8255, and when pin 7 is active, the data
will pass from the 8255 to the data input bus of the pro-
cessor. The S-100 bus provides 2 simple signals with
which to achieve this result.

The W __ Signal

The PWR signal, as shown on the timing diagram
(figure 2), will go low when valid data is presented on the
data output lines. We can use this signal to enable the
8833 bus transceivers and to strobe (send a pulse to) the
8255 pin WR to pass the data to the appropriate
output port.

The RD Signal

Conversely, we see from the timing diagram that the
S-100 signal PDBIN is active in a high-logic state when
valid data can be accepted on the data input line. We can
use this signal to generate the RD signal for the
8255 to pass the data from the appropriate 8255 input
ports to the data pins, and to enable the 8833 bus
transceivers so that the data is passed directly to the data-
in bus in the processor.

One other provision which we want to include in our
design is that the RD and WR signals should not
be allowed to go active unless the CS (chip select)
signal is also active. This provision is primarily for the
purpose of keeping extraneous data which might be on
the 8255 data lines from being transferred to the data-in
(DI) bus at any time that the PDBIN signal is active. We
can achieve this by using the AND gates IC2c and IC2d to
generate the RD and WR signals only when the
8255 has been selected and the appropriate PWR or
PDBIN signal is simultaneously active.

Reset Signal

This leaves us with one simple signal which is needed
by the 8255. Since the 8255 can start in an undefined state
when power is first supplied to it, a reset signal is
necessary to bring it to a known state for further use. For-
tunately the 5-100 bus provides us with a very convenient
POC (processor on clear) signal that can be tied through
an inverter to the reset pin, This arrangement will apply a
reset signal to the 8255 whenever power is applied to the
processor.

We have now designed a simple but powerful interface
circuit. As you can see, the parts count of 6 integrated cir-
cuits is quite low. The circuit could conceivably be put on
a simple piece of perforated circuit board and hung onto
an existing 5-100 board. The total cost should not exceed
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Programs® from Aladdin Automation are
waiting for you now at your neighborhood
computer retailer or direct from Aladdin.

Now you can get your full share of Aladdin
magic in every one of these Personal
Programs®:

ath-Ter-Mind® A delightful,

educational learning experience

for your pre-school child. Watch
the smile on your child’s face as a correct
answer makes the mathematician smile on the
screen before you. A nursery song also serves
as a reward for learning elementary addition
and subtraction. With Aladdin’s Math-Ter-
Mind® your child’s pathway to learning will be
fun-filled . . . for both of you. Math-Ter-Mind®.
The first release from the Aladdin Education®
Series. (nursery song currently available only
on Apple 11® program)

unar Lander In acontrolled

descent, you're just seconds away

from your first landing on the cold,
forbidding surface of the moon. Asyou
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each passing moment: a fuel level fast
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come from any direction, at any time; sheer-
faced rock cliffs and rough terrain: choosing
the correct landing pattern and rate of descent.
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Try your luck just one more time.”” You throw
.. . and watch the dice tumbling on the
screen. With Aladdin’s Craps you play against
the computer, so it's awfully tough to win. But
whenyou do. it's an experience you re likely
never to forget. Craps. An exciting, heart-
pounding Personal Program®. The first release
from the Aladdin Las Vegas® Series.

astermind A challenging game

of intrigue. centuries old, that will

give you full chance to test your
powers of logic. deduction and reason. And
test them you will, as you try and solve the
computer’s puzzle, using clues as theyre
provided one-by-one. You control the degree of
difficulty in this classic Personal Program® that
offers one simple. yet all-consuming challenge:
beat the Mastermind in a direct, one-on-one
battle of wits. Aladdin’s Mastermind. The first
release from the Aladdin Old Favorites® Series.

ic-Tac-Toe Five different levels

of difficulty allow a person of any

age or skill to take part in this
relaxing. enjoyable game that can act as a
learning tool. as well. Level |, for example, is
suitable for children and is excellent also for
teaching simple mathematics. The computer
plays just about perfectly at Level V. Just
about, that is, so go ahead and take your best
shot. See if you can beat the computer in this
traditional favorite of young and old alike.
Tic-Tac-Toe. Another first release from the
Aladdin Old Favorites® Series.

ungle Island® Shipwrecked in a

raging storm at sea, miraculously

you survive only to find yourself

stranded on a seemingly deserted jungle
island. Without food. water or supplies of any
kind, you begin to try and find your way to
safety. The computer will be your eyes and
ears as you explore your jungle island and all
the mysteries and dangers that lie in wait for
you. Jungle Island® A captivating first
release from the Aladdin Adventure® Series.

tix® Aladdin’s Stix® can be

played with 2 to 5 piles of sticks

and between 1 and 19 sticks in
each pile. The object: to be the one to pick up
the last stick. Sounds simple? Yes, but you're
playing against the computer. Take heart,
though. because you can control the degree of
difficulty in this update of the ancient game of
Nim. Stix®. Another first release from the
Aladdin Old Favorites® Series.

uper Pro Football® Here's your

chance to be more than just an

armchair quarterback. With
Aladdin’s Super Pro Football® you can replay
any Super Bowl game, from the first, between
Green Bay and Oakland, to last year's classic
victory by Pittsburgh over Dallas. For once you
can turn back the clock and go for that one big
play that made the difference between victory
and defeat in pro football’s biggest game of all.
Super Pro Football®. The first exciting release
from the Aladdin Super Pro® Series.

Visit your neighborhood computer retailer or
contact Aladdin direct to get your full share of
the magic in Announcement |, the first eight
Personal Programs® from Aladdin Automation.
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The XYZ Phenomenon

Stereoscopic Plotting by Computer

When | was small, I visited my
grandmother’s house on a hill in
Salem, Oregon. The house was just
below a peak of the steep hill, and on
the peak was a large fir tree. From
high in that tree, using my uncle’s
binoculars (not authorized for use in
trees!), I could look out over Salem
on a summer day and see Mt Hood
floating above the horizon. Its white
cone was hazy and immense. Between
me and the mountain lay 60 miles of
town and country, looking like ar-
tificial scenery painted on layers of
glass, one stacked close behind
another. The binoculars compressed
perspective, just as they magnified
lateral dimensions, squeezing those
60 miles of hills, ridges, and forest in-
to what looked like about a thousand
yards.

Inside my grandmother’s house
was another marvel, also a binocular
device: a stereopticon and a huge
collection of pictures to look at. The
effect was just the opposite of the
scene from the tree with the
binoculars. A card holding 2 flat and
apparently identical pictures was slip-
ped into the frame. Holding the
device by its wooden handle and slip-
ping the cupped eyeshield over my
eyes, | saw the flat pictures turn into
startling solid objects in a world that
lay beyond the translucent frame of
the pictures, extending from arm’s
reach to at least the distance of Mt
Hood. Some were frightening views
down cliffs in the mountains of
Switzerland, where my grandmother
was born.

[ was about 6 or 7 when | dis-
covered the stereopticon, and was
soon told that using it so much was
bad for my eyes. When that pro-
nouncement was made, the viewer
was put away. However, I knew
where the pictures were, and quickly
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developed a skill that was probably
worse for my eyes. I learned to look
at them walleyed, and to fuse the pic-
tures without the viewer. You can
learn to see the stereo pairs described
in this article that way if you like;
you can also do it by crossing your
eyes. It takes patience and practice,
since you have to uncouple the focus
of your eyes from their convergence
(normally, when we converge our
eyes to see something close, the lenses
automatically focus for near
distance). In a stereo pair of pictures,
all the objects are at the same
distance, and you have to learn to
keep them in focus independently of
the convergence of your eyes. I
learned to do that when I was 7, so
you can probably learn to do it, too.
In case it is too much of a strain, we
will have a look at a simple viewer
that is easy to put together. I use the
viewer because it gives better depth.

Mlinois in the winter of 1978 was a
long way from the clear, warm sum-
mer days in Oregon in the early
1930s. However, when I bent over the
drawings my computer had produced
(using the objective lenses from an in-
expensive pair of binoculars balanced
on a pair of rulers as a viewer), and
saw the tangled lines sink below the
paper and stand in space above it, |
felt a pang of joy that connected me
instantly with that small boy in Ore-
gon long ago. We get bigger and
change shape, but the important
things stay the same. That is the real
reason for writing this article. It is for
phenomenon fans,

Calculating Stereo Plots

To make a stereo picture, construct
2 views of the same 3-dimensional ob-
ject as seen from each of a viewer's
eyes. Placing a picture in front of
each eye, you see the 2 images fused.
In order to fuse near objects, your
eyes have to converge just as for the
real object, since near objects are
displaced more (to the side opposite
the viewing eye) in the 2 pictures,
than are the actual far objects. The
most natural viewing requires using 2
identical lenses, one in front of each
eye, and a cardboard shield to keep
each eye from noticing the wrong pic-
ture.

Stereo effects arise from image dis-
placements left and right; in the ver-
tical dimension, stereo pictures are
essentially identical. The size of the
vertical dimension shrinks as the dis-
tance to the object increases, but by
the same amount for both eyes.

Figure 1 shows the situation from
the top of the viewer's head. The ac-
tual pictures will be at some fixed
distance, Z0, from the person’s eyes
or the lenses of the viewer. Letting the
horizontal direction in the plane of
the person’s eyes be the X axis (with
the origin lined up with the nose), and
the Z axis be the direction away from
the nose (up, in figure 1), it can be
determined where the image of any
point in space will be in the picture.

The coordinates of a point (X,Z)
are shown in figure 1. This point
forms the farthest corner of a right
triangle, the other far corner being
directly ahead of the person’s left eye,
and a distance E left of the Z axis (for
this eye, E will be a negative number,
being to the left). The length of the far
side of the right triangle is thus
(X—E).

The corresponding point on the
paper is (X1, Z0). X1 is the X position












Listing 1: Stereo plotting program in North Star BASIC. The picture coordinates are
first generated and stored, then the stored list of coordinates is scanned and plotted.

10 REM PROGRAM FOR GENERATING 3D STEREO IMAGE PAIPS

20 REM WILLIAM T, POWERS, DECEMBER 1978

30 REM

40 REM

50 REM SET 20 TO FOCAL LENGTH OF VIEWING LENSES OR

60 REM VIEWING DISTANCE FROM EYES IF NO LEMNSES USED

70 REM

80 20=6

90 H=100\K=3.141592654/180\K1=100\K2=2+3_,141592654\0=2.5\M1=0

144

DIM MS (3000)\!XH#9F2
REM % % % % % % % % % % * *

REM DEVICE 31= PEN LIFT

REM DEVICE 30= Y OUTPUT

REM DEVICE 29= X OUTPUT #1

REM DEVICE 28= X OUTPUT #2

REM * * % * * % % % & % % *%

REM

REM * k k k k k k k Kk Kk k &
REM SET PLOTTING PARAMETERS
REM * k ok k k k k k k Kk Kk *
REM

OUT 31,0\Z9=SIN(SIN(SINC1)))

INPUT "X, # CYCLES: " ,NT1\N1=N1%*K2/100

INPUT " PHASE: " ,B1\B1=R1*K\IF B1<0 THEN B1=R1+K2
INPUT " SIZE: ",S1\ S1=S51/2

INPUT " POSITION: ",D1

INPUT "Y, # CYCLES: " ,N2\N2=N2*xK2/100
1]

INPUT ' PHASE: " ,B2\B2=B2*K\IF R2<0 THEN B2=P2+K2
INPUT " SIZE: ",52\ $2=S2/2
INPUT " POSITION: ",D2

INPUT "Z, # CYCLES: " ,N3\N3=N3*K2/100

INPUT PHASE: " ,B3\B3=R3*K\IF B3<0 THEN B3=R3+K2
INPUT "  SIZE: ",S3\83=53/2

INPUT "  POSITION: ",D3

INPUT "  LINEAR,K&*T: " ,Ké

INPUT "SIZE FUNCTION: S(1+K5T). K5= " K5
Q=127\GOSUB 960\INPUT "“SET PEN, HIT RETURN",AS

REM
REM * k Kk k k Kk Kk Kk *
REM FIGURE GENERATION
REM k k k k k k k Kk *
REM

FOR E=-0/2 TO 0/2+.01 STEP O

OUT 31,0\Z9=SIN(SIN(SINC1)))
P1=R1\P2=B2\P3=R3\T=0\0=0\M1=0

G=1+K5*T

Z=S3*G*SINC(N3*T+P3)+D3+K4&*T
X=S1*G*SIN(N1*T+P1)+D1
Y=S2*G*SIN(N2*T+P2)+D2

GOSUB 770\T=T+D\IF T>100+4D THEN 510 ELSE 460
GOSUB 570\@=128\NEXT\OUT 31,0\ GOTO 220

REM
REM * * k k *k k k k *
REM PLOT STORED IMAGE
REM * k k k *x k Kk k *
REM

P=0\OUT 31,0\FOR J=1 TO 10\Z9=SINC1)\NEXT

FOR J=1 TO M1-1 STEP 2

X=ASC(MS$ (J,J))-128\Y=ASC(MS(J+1,0+1))-128

REM ADJUSTMENT FOR TWO'S COMPLEMENT OUTPUT

IF X<O THEN X=256+X\ IF Y<O0 THEN Y=256+Y

REM ANALOG OUTPUTS

O0UT 29,X\ OUT 30,Y\ IF P=1 THEN 690

REM IF PEN IS UP, OUTPUT X AND Y SEVFRAL TIMES
REM TO ALLOW D/A CONVERTERS TINE TO CATCH UFP,
REM PAUSE BEFORE LOWERING PEN.

FOR L=1 TO 15\0UT 29,X\0UT 30,Y\OUT 28,Q\NEXT
FOR L=1 TO 5\Z9=SINC1)\ NEXT\P=1

oUT 31,40\0UT 28,Q@\NEXT\RETURN

REM

Listing 1 continued on page 146
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The maximum horizontal dimen-
sion in inches for an object at a
distance of Z inches is:

Xmax = 2.5X(Z — Z0)/Z0.

For Z0=6 inches, as in my system,
this works out to a width of 10 inches
at 30 inches distance, 20 inches at 54
inches distance, and 30 inches at 78
inches distance.

How to View Stereo Pairs

The easiest viewing method is to
cross the eyes or let them diverge
(either will work, although the pic-
ture turns inside out if you cross the
eyes). This requires practice, and |
suppose it is bad for the eyes. (I am
not an ophthalmologist and neither
was my grandmother.) It is less of a
strain to use a pair of lenses; here is a
way to do it.

To make my kludge-variety
viewer, I unscrewed the objective
lenses from a pair of Squire 7 by 35
binoculars. These lenses have about a
6 inch focal length. You can measure
the focal length with a ruler, measur-
ing from the lens to a sharp image of a
distant scene on a sheet of paper.
Support the 2 lenses above the plane
where the generated stereo pair is to
be placed, the distance being the focal
length of the lenses. This distance
becomes Z0 in the equations, in
inches. Any pair of lenses about 1 to 2
inches in diameter and having about a
4 to 10 inch focal length will do. View
with your eyes as close to the lenses
as possible.

I supported the lenses by laying 2
rulers across 2 stacks of books, far
enough apart to support the lenses
without obscuring too much of the
field. I taped the ends of the rulers to
pieces of cardboard, so they could be
moved as a unit with the lenses sup-
ported over the gap. Sliding the 2
lenses together and apart permits fair-
ly major adjustments to be made.
This will accommodate different in-
terocular distances to get the best
stereo effect with the least effort. Of
course, if you have steady hands you
can just hold the lenses.

It is essential to have the pictures
aligned in the vertical direction,
which is done by tilting your head left
or right, or by moving a lens slightly
up, while moving the other slightly
down. Once the images are fused in
your perception, you can tolerate












Applied to the negative recorder in-
put, this biases the pen to the left. A
value of 128 (hexadecimal 80) cor-
responds to -2.56 V, and biases the
pen to the right.

Lines 770 and 780 do the actual
conversion from X,Y,Z coordinates
to XY stereo coordinates. You will
notice that the equation for the stereo
value of X is not quite the same as the
above equation; the added constant E
has been left off. This results in the
picture being plotted relative to the
point straight ahead of the relevant
eye in the X direction; this permits the
highest possible resolution, The aux-
iliary X output from device 28 inserts
the missing value of E into the plot. If
you are plotting on a high-resolution
video display, you can write the first
statement in line 780 as:

X = ((X-EBE XU + E)xXK1

and eliminate all statements involving
Q (in lines 370, 510, 670, and 690). At
the same time, the scale factor K1
(line 90) should be adjusted to reflect
the actual number of points per inch
on the display. I ran the recorder at 2
V per inch, which works out to K1 =

100; if I had not used device 28, I
would have run at 1 V per inch and
used K1 = 50,

The plotting parameters are set in
lines 220 to 360. For X, Y, and Z the
program asks for the number of full
sine wave cycles to be plotted, the
phase angle at which each variable is
to start (in degrees), the size of each
plot in inches (from left edge to right
edge, bottom to top, or near to far),
and the position of the center of the
range of variation of each plot.

For the Z axis only, there is also a
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AAA,
W V?

PLUG

linear term that is requested: the con-
stant K4 sets it. For every plot, the
parameter T runs from 0 to 100, and
the Z coordinate has the amount
K4 X T added to it. Thus if K4 is 1, the
Z coordinate will have 100 inches
added to it by the time the plot
finishes. If the Z size is set to 0, the Z
coordinate will move linearly away
from the viewer during the plot.
The last item requested is a size fac-
tor. The size of the pattern for all 3
variables is multiplied by a variable
G, computed from G = 14+K5XT,

MPS 3702

J_ 3.3K
L oour
50V b PEN
LIFT FROM
JcoiL DIGITAL 10K-22K 2N3903
~1200Q T0
ANALOG
OUTPUT
777 CASE CASE

Figure 2: Pen lift circuit for use with digital-to-analog converter driver. The PNP tran-
sistor serves as switch; NPN driver transistor amplifies low-level input for high-voltage

switch.

Simultaneous Equations!!!
dimension arrays!!!
arrays in mid-program.

move arrays.

00 Add, Subtract, or Multiply Scalars, Vectors, or Multi-
oo Dynamically Reshape, Expand, Delete Arrays, Change

00 Copy array elements, set arrays to scalar, zero arrays,

©o INFINITE BASIC co.

RELOCATABLE MODULES FOR THE TRS LEVEL Il AND DOS SYSTEMS
LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAGE INCLUDES:

oo MATRIX PACKAGE o©
Over 30 BASIC commands including:
oo Matrix Read, Inverse, Transpose, and ldentity.

String centering.

orlowercase.

o0 STRING PACKAGE oo
Over 40 BASIC commands including:
oo Left and right justify, truncate, rotate. Text justification.

oo Delete or insert substring, Pack strings, Convert to upper

oo Translate characters, Reverse strings, Verify function,
Number of occurrences.

00 Masked string searches for simple or array variables.
Encrypt or decrypt strings.
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00 Tape array read and write including string arrays.

FOR $29.95 more get the %0 BUSINESS PACKAGE o

00 Eliminate round-off error!! Multiple precision packed
decimal arithmetic. 127-digit max. accuracy

0o Binary search or sorted arrays. Insert new elements in
sorted arrays!!!

o0 Automatic page headings, footings, and pagination.
Includes forced end-of-page.

o0 Automatic hash forrecordretrieval!! And more for your
professional packages.

COMMAND PROCESSOR ‘COMPROC'’ for $19.95 (DOS only)

Extend DOS-AUTO command to perform mulitiple steps either at power-up or as a user command
Execute a script consisting of a sequence of commands or data from a BASIC command file.

REMODEL + PROLOAD for $34.95 (Specify 16, 32, or 48K version)
REnumber any section of a program, MOve program segments, DElete program lines.
Combine programs with renumber and merge. Load or save any portion of program from tape.

DISK SORT PROGRAM ‘DOSORT’ for $34.95 (Specify 32 or 48K, minimum 2 disk system)

oo Compress/uncompress character string arrays to 6 bits or
less per character.

oo AND the famous RACET machine language SORTS. Multi-
key multivariable and string. Sort 1000 elements in 9 sec!!

FU

o STATISTICS e INPUT/OUTPUT 90GRAPHICS o

Attn

SORT/MERGE multi-diskette sequential files. Multiple variables and keys.

Includes machine language in-memory sorts, comparators and string handling.
COPY SYSTEM TAPES with ‘COPSYS’ for $14.95 (Non-DOS)

702 Palmdale, Orange CA 92665
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TURE e ADD-ON PACKAGES % will include

: TRS Add-On OEM’s: We can support your special
hardware add-ons with direct BASIC commands.
System Houses: We license System House usage of
00 INFINITE BASIC oo modules.

Check, VISA,M/CC.0.D.
Calif. residents add 6%

Telephone Orders Accepted
(714) 637-5016

WHEN ORDERING PLEASE
ADVISE PUBLICATION SOURCE

E RACET computes a

Circle 310 on inquiry card.



where K5 is the size factor. If K5 is
-0.01, G will range from 1 to 0 during
each plot. That means the picture will
start out full-size, and shrink to a
point just as the plot finishes. If K5 is
0, there will be no change in size.

Use of String Variables

Some plots take many points; |
have allowed for 3000, or 1500 X, Y
pairs. A floating-point representation

would need 15,000 bytes of storage.
That is more than I have, so I con-
verted each variable to character for-
mat and stored the results as a
character string, 1 byte per coor-
dinate instead of 5. The function
CHR$ will convert a floating-point
number between 0 and 255 to the
character format needed for strings.
The ASC function will perform the
reverse operation. The program

R

Figure 3: Plot of Lissajous pattern produced by BASIC program of listing 1, driving an
analog recorder. Parameters follow in the order requested by the program. For X:

cycles=3, phase=0, size=38, position=0; for Y: cycles=8, phase=0, size =8, posi-

tion=0; for Z: cycles=5, phase=0, size=8, position=230, linear=0; size factor=0.

©

©

Figure 4: Spiral plot. Parameters in order are, for X: cycles=4, phase =0, size =8, posi-
tion=0; for Y: cycles=8, phase=90, size =8, position=0; for Z: cycles=0, phase=0,
size=0, position=230, linear=0.5; size factor=—0.01.

©

©

Figure 5: Plot with cardioid. Parameters are, for X: cycles=3.25, phase=0, size=9,
position=0; for Y: cycles=3.25, phase=90, size=9, position=0; for Z: cycles=0,
phase =0, size=0, position=230, linear=0.3; size factor=—0.03.

scales X and Y to a positive or
negative number (you must pick sizes
and distances to keep this number
within the range of -128 to +127
units, or 1/K1th of that amount in
“real space”). This number is biased
up by 128 (has 128 added to it), which
is subtracted out when the stored
number is recovered.

Miscellany

Before each plot begins, there is a
pause to allow the pen to be set (with
the positioning controls) to a point
midway between the 2 pictures that
will result. One run plots both pic-
tures, the pen lifting as necessary.
You will need some type of circuit to
allow one analog output to operate
the pen lift; mine-is shown in figure 2.

Lines 840 thru 860 in listing 1 are a
little feedback “circuit” that adjusts
the step size in T (the parameter that
runs from 1 to 100 during a plot) to
maintain about 2 resolution elements
of step size on the final plot. If the dif-
ference between the current and the
last positions of the pen is larger than
2, the step size decreases. If the dif-
ference is less than 2, the step size in-
creases. Rather than computing the
square root of the sum of the squares
of X and Y steps to get the actual step
size, I merely summed the absolute
values of the step sizes, which is close
enough and much faster. This saves
time that would otherwise be wasted
plotting the same point over and
over.

Even so, this is a very slow pro-
gram. A plot with 6 loops in it takes
about 10 minutes to store. Then a pic-
ture is plotted, and you must wait the
same length of time for the second
picture to be plotted. Practical pro-
duction of 3-dimensional motion pic-
tures requires a faster program.

Suitable lenses can be bought from
the American Science Center, 5700
Northwest Hwy, Chicago IL 60646.
The stock number is 95-697, which
gets you a pair of lenses 23 mm in
diameter and having a focal length of
136 mm (that gives a Z0 of 5.35
inches). The price is $2.70. Cash
orders require a minimum of $5.00
and a flat handling charge of $1.00,
so you will want to order with a
friend or get something else from this
very interesting catalog. Edmund
Scientific Co, 300 Edscorp Bldg, Barr-
ington NJ 08007 also carries these
items.
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Listing 1 continued:

170
180
190
200
210
220
230
210
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
500
410
420
430
4i0
450
160
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
. 690
700
710
720
730
740
750
760
770
780
790
800

810

820
830
840
850

IF I<3 THEN GOTO 110

DIM X(I),Y(I)

PRINT

PRINT "THERE ARE TWO INPUT OPTIONS. ONE (1) "
PRINT "INPUTS THE DATA POINTS IN COORDINATE "
PRINT "PAIRS, AND THE OTHER (2) ALLOWS ONE TO "
PRINT "FIRST INPUT THE INDEPENDENT VARIABLE "
PRINT "VALUES, LATER FOLLOWED BY THE DEPENDENT "
PRINT "WHICH MODE DO YOU DESIRE? (1 OR 2): ",
INPUT Z

IF z=2 THEN GOTO 300

IF Z=1 THEN GOTO 390

GOTO 250

FOR M=0 TO I-1

PRINT M+1,

INPUT X(M)

NEXT M

FOR M=0 TO I-1

PRINT M+1,

INPUT Y(M)

NEXT M

GOTO 430

FOR M=0 TO I-1

PRINT M+1,

INPUT X(M),Y(M)

NEXT M

REM BEGINNING OF LEAST SQUARE CALCULATION
AO=1\A1=0\A2=0\A3=0\A4=0

REM U,V,W ARE THE DESIRED COEFFICIENTS
U=0\V=0\W=0

D=0

FOR M=0 TO I-1

A1=A1+X(M)

A2=A2+X (M) %X (M)

A3=A3+X(M)®X(M)*X(M)

AU=AU+X(M)®X(M)®*X(M)¥X(M)

BO=BO+Y(M)

B1=B1+Y(M)®*X(M)

B2=B2+Y(M)®*X(M)*X(M)

NEXT M

A1=A1/INA2=A2/I\A3=A3/I\AU=Al/I
BO=BO/I\B1=B1/I\B2=B2/1

D=AO* (A2%A4-A3#A3)-ATH(AT®AU-AZ¥A2)+A2*(AT*A3-A2%A2)
U=BO* (A2*AU-A3*A3)+B1%(A3*A2-AT#AU)+B2* (A1%A3-A2%A2)
U=U/D
V=BO¥(A3%A2-A1%AY4)+B1*(AO%AU-A2%A2)+B2¥(A2*A1-A0%A3)
Vv=V/D
W=BO*(A1%A3-A2%A2)+B1¥(A1#A2-A0O*A3)+B2*(AO*A2-A1%A1)
W=W/D

PRINT\PRINT\PRINT

PRINT "FITTED EQUATION IS: "

PRINT

PRINT " Y= " ,98F4,U," »,

IF v>=0 THEN PRINT "+",

PRINT %8F4,v,"#X ",

IF W>=0 THEN PRINT "+ ",

PRINT %8FY4,W,"ax#x"

REM EVALUATION OF STANDARD DEVIATION

S=0

FOR M=0 TO I-1
T=Y(M)-U=-VEX(M)-W¥X(M)*X(M)
S=S+T*T

NEXT M

5=8/(1-1)

PRINT\PRINT

PRINT "STANDARD DEVIATION OF FIT: "
PRINT $8F4,SQRT(S)
PRINT\PRINT\PRINT

END

READY
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W N Hubin (Prentice-Hall, Englewood
Cliffs NJ, 1978).

The purpose of doing a particular one-
dimensional least squares example is to show
how a curve fitting routine may generally be
developed using brute force (no tricks)
techniques which require little deep thought,
just competent algebra.

It is always possible to exactly fit a
reasonably well-behaved data set using a
carefully chosen polynomial of the proper
degree (highest power). For example, if the
independent continuous variable is x (eg:
age), and the resultant dependent variable
response is y = f(x) (eg: height), it is legiti-
mate to write (assuming that the ‘*‘true”
function has no poles or discontinuities):

M—1
yeEfx)= 2. a x" (1)

m=0

To be sure that this approximation works
well we may have to let M become infinitely
large. However, for an / component data set,
(vp X;), where x;is the particular independent
variable value (eg: the age of a specific per-
son) and y; the particular response (corre-
sponding height of that person), the data may
be exactly fitted using a polynomial of
degree M—7 = /—1.

The proof of this assertion is simple.
Assume we do not know the coefficients
a,,. However, for each of the / data points
we have:

-1

m

Yi= 2o 9, (2
m=0

Each y; is known. Each x/ is known. There
are thus / (simultaneous) equations in /
unknowns (the g}, and equation (2) may
be exactly satisfied with a proper (and
unique) choice of a,, values (coefficients).
Thus the data is fitted exactly.

Although the above conclusion is very
powerful, it lacks direct applicability in
many real life statistical situations. For
example, if there are 20 pieces of data
containing noise, it would be a little foolish
to fit a 19th degree polynomial to the data.
Usually the objective is to smooth out large
and noisy data sets into curves having only a
few descriptive constants (coefficients). We
will consider here only the second degree
polynomial (parabolic) case:

yEflx)=ay+ax+ax? (3)
The approximation sign is used, since we

will usually not be able to fit the data
exactly, given such a restriction on the






degree of the polynomial. That is, in general
y; # f(x;). However, intuitively we know that
there must be a best choice foray, a; and a,,
given some fitting criteria. The criteria often
used is least squares. We define the least

The object is to find a choice for thea,,
which gives a minimum value for E. By
separately taking partial derivatives of equa-
tion (3a) with respect to ap, a; and a, we
get the following three equations in the

squares error as.

1—1

Efaga,a)=3 {y,~ )i (3a)
=0

where, in this particular case,

- 2
fix)=a,+a,x, +a,x,

Listing 2a: Sample run of listing 1 in which the data
was created using y=x.

RUN

LEAST SQUARES CURVE FIT ROUTINE

THIS PROGRAM CALCULATES A PARABOLIC
LEAST SQUARES FIT TO A GIVEN DATA SET.

INSTRUCTIONS

THE NUMBER OF DATA COORDINATES PROVIDED
MUST BE GREATER THAN THREE. OTHERWISE, A
DIVIDE BY ZERO ERROR MAY RESULT.

INPUT THE NUMBER OF DATA POINTS: 2?10

THERE ARE TWO INPUT OPTIONS. ONE (1)
INPUTS THE DATA POINTS IN COORDINATE
PAIRS, AND THE OTHER (2) ALLOWS ONE TO
FIRST INPUT THE INDEPENDENT VARIABLE
VALUES, LATER FOLLOWED BY THE DEPENDENT
WHICH MODE DO YOU DESIRE? (1 OR 2): 21
120,0

221,1

322,2

423,3

520,14

625,5

726,6

827,7

978,8

1029,9

FITTED EQUATION IS:

Y= .0000 + 1.0000%X + .0000%X%*X
STANDARD DEVIATION OF FIT: .0000
READY
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three unknowns, ay, a; and a5:
1-1
0=Z y,—ao—a,x,—alez (4a)
=0

-1
0= Z {yl. —a,—a,x, —azxiz}xi (4b)
(3b) i=0

Listing 2b: Sample run similar to listing 2a, but with y=x2.

RUN

LEAST SQUARES CURVE FIT ROUTINE

THIS PROGRAM CALCULATES A PARAPOLIC
LEAST SQUARES FIT TO A GIVEN DATA SET.

INSTRUCTIONS

THE NUMBER OF DATA COORDINATES PROVIDED
MUST BE GREATER THAN THREE. OTHERWISE, A
DIVIDE BY ZERO ERROR MAY RESULT.

INPUT THE NUMBER OF DATA POINTS: 2?10

THERE ARE TWO INPUT OPTIONS. ONE (1)
INPUTS THE DATA POINTS IN COORDINATE
PAIRS, AND THE OTHER (2) ALLOWS ONE TO
FIRST INPUT THE INDEPENDENT VARIABLE
VALUES, LATER FOLLOWED BY THE DEPENDENT
WHICH MODE DO YOU DESIRE? (1 OR 2): 21
121,1

222,14

373,9

424,16

525,25

626,36

727,49

828,64

929,81

10210, 100

FITTED EQUATION IS:

Y= .0000 + .0000%X + 1.0000%X%X
STANDARD DEVIATION OF FIT: .0000
READY



/-1
0= Z {y/, —a,—a,x —azx,.z}x’.2 (4c)
=0

These simultaneous equations can be solved
using Cramer's Rule (see texts on matrix
algebra) to give:

a5= {BolAyA,~As")
+B,(AA,—A A, (5a)
+B,(A,A=A) D

a;= {B,(AsA,—AA,)
-+37640A4-ﬂ422) (5b)
+B2ﬂ42A7—w40A3)} /D

ay= | BylA,A5=A%)
+B,(AA,A A, (5¢)

+B,(AA,—A ) b D

where:
= 2
D= AO(A2A4—A3)
—A,(A]A4—A3A2) (5d)
+A2(A7A3_A22)
and:
Ao =1
-1
AS = Z x;/l
i=0
-1
B, = Z ylx;/l
=0

These equations are encoded into the pro-
gram shown in listing 1. Listing 2a shows a
sample run in which the relation y=x was
used to create the data. The program cor-
rectly interpreted the data and returned
y=x as the fitted function. In this example
there was no x2 term. Listing 2b demon-
strates a similar test run, but this time using
y=x? to create the data. Again, the program
returns the proper coefficients.

Listing 2c displays a least squares fit to
data generated using the function y=xte,
where € flips back and forth between +1 and
—1; very noisy data. The regression program
indicates the fitted functional form to be
linear with a first power (linear) coefficient
near unity, and with a standard deviation
approximately equal to e. When the same
data sets are run through a standard Nth
order regression routine, the coefficient
values obtained were approximately the
same as shown in listings 2a and 2b. How-
ever, significantly different coefficients are
obtained for the case corresponding to
listing 2c. The fitted equation given by the

Listing 2c: Least squares fit to a noisy line: y=x+e.

RUN

LEAST SQUARES CURVE FIT ROUTINE

THIS PROGRAM CALCULATES A PARABOLIC
LEAST SQUARES FIT TO A GIVEN DATA SET.

INSTRUCTIONS

THE NUMBER OF DATA COORDINATES PROVIDED
MUST BE GREATER THAN THREE. OTHERWISE, A
DIVIDE BY ZERO ERROR MAY RESULT.

INPUT THE NUMBER OF DATA POINTS: 2?10

THERE ARE TWO INPUT OPTIONS. ONE (1)
INPUTS THE DATA POINTS IN COORDINATE
PAIRS, AND THE OTHER (2) ALLOWS ONE TO
FIRST INPUT THE INDEPENDENT VARIABLE
VALUES, LATER FOLLOWED BY THE DEPENDENT
WHICH MODE DO YOU DESIRE? (1 OR 2): 2?1
120,~1

2721,2

322,1

423,14

524,3

675,6

726,5

827,8

928,7

1029,10

FITTED EQUATION IS:

Y= -.2727 + 1.0606*X + .0000%X%X

STANDARD DEVIATION OF FIT: 1.0380

READY
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Poole-Borchers regression is (when run on
North Star BASIC, Release 2, Version 3):

y = 0.34545452 +0.8015152x
(6)
+0.02727268x°

These coefficients have some interesting re-
peating number sequences, but that is not a
good reason to condemn them. However,
using the above regression equation and
calculating the standard deviation between
the fit predictions and the input data gives a
standard deviation of 1.0869, as compared
with a value of 1.0380 obtained using the
Cramer's Rule algorithm shown in listing 1.

X= 0 X= .3 X= .6
Y yA Y yA Y
0000 -1.8770 L0000 -2.5664 0000
1000 -1.4777 1000 -2.2315 1000
2000 -1.2124 2000 -1.7197 2000
3000 -.6021 3000 -1.1910 3000
4000 -.1597 L4000 -.6178 4000
5000 .6029 .5000 -.0026 .5000
6000 1.4153 .6000  .5297 .6000
7000 2.1712 .7000 1.3222 .7000
8000 3.0u442 .8000 2.2567 .8000
9000 4.0435 9000 3.1909 .9000
1.0000 5.0899 1.0000 L4.0585 1.0000
X= 1 X= .4 X= 7
Y yA Y yA Y
0000 -2.1727 0000 -2.6813 0000
1000 -1.6902 1000 -2.4391 1000
2000 -1.3769 .2000 -2.0129 2000
3000 -.7970 .3000 -1.3930 3000
4000 -.3682 .4000 -.8603 Looo
5000 3858 .5000 -.3129 5000
6000 9666 .6000 5422 .6000
7000 1.8338 .7000 1.23312 .7000
8000 2.6107 .8000 2.0625 .8000
9000 3.7345 .9000 3.0280 .9000
1.0000 4.6834 1.0000 4.0109 1.0000
X= .2 X= .5 X= .8
Y yA Y Z Y
0000 -2.2148 0000 -2.9732 0000
1000 -1.9373 1000 -2.5161 1000
2000 -1.5422 2000 -2.2357 2000
3000 -1.0575 3000 -1.5418 3000
.4000 - .4524 4000 -1.0049 .4000
.5000  .1243 .5000 -.4632 .5000
.6000  .8916 .6000  .3524 .6000
7000 1.6626 7000 1.1281 .7000
8000 2.3359 8000 2.0u464 .8000
9000 13.2565 9000 2.9854 .9000
1.0000 4.3737 1.0000 4.0366 1.0000

It is apparent that the program given in this
article provides a better fit than that of
Poole and Borchers. The discrepancy is
probably due to the errors which occur
when the square is evaluated using x A 2
(as in Boolean-Borchers algorithm) instead
of x * x, which is more accurate.

It is also interesting to note that although
the two sets of coefficients obtained from
the two different algorithms are quite dis-
parate, the fits {(as measured by the stand-
ard deviation) are similar, When data is very
noisy, a range of equations may fit the data
to similar precision; the polynomial coeffi-
cients obtained should not be treated as
significant to very many decimal places.

X= .9
yA Y Z
-3.1383 .0000 -3.7272
-2.8093 .1000 -3.3490
-2.2651 .2000 -2.8361
-1.8521 .3000 -2.3384
-1.1915 L4000 -1.5902
-.4113 .5000 =-.7453
3657 .6000 2876
1.0686 .7000 1.4160
2.1812 .8000 2.664Y4
3.0908 .9000 3.9098
4.3529 1.0000 5.4958
X= 1
z Y z
-3.3040 0000 -3.8650
-2.8519 1000 -3.5359
-2.4128 .2000 -3.0804
-1.8814 .3000 -2.4238
-1.2392 .4000 -1.5126
-.5648 .5000 -.5842
2919 .6000 3587
1.0987 L7000 1.7124
2.1666 .8000 3.0229
3.3581 .9000 4.4793
4.5745 1.0000 6.0015
READY
YA
-3.5062
-3.0467
-2.6141
-2.1694
-1.5072
-.6622
.3193
1.3245
2.4790
3.5361
4.8953

Listing 3: Two-dimensional data set containing noise. This set was created in a well-defined way such that the fit obtained

could be compared against the original function.
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TRS-80 BUSINESS PROGRAMS

So good, they're guaranteed!!!

These are the best ... & we're willing to back them up with our software guarantee !*

Created by Data Access’ professional staff, our programs are versatile, comprehensive,
AND easy to use.

Using BASIC and ASSEMBLER, they're fast ready to “RUN". They are powerful toois that
can expedite clerical tasks, and expand management reporting.

All programs:

Have Data Base Management System
Use ISAM or Hash Access Technigues
Give Instant Record Retrieval

Have Interactive Screen Displays

Use Error Trapping Entry Procedures
Include Thorough Documentation
Provide Comprehensive Reporting
Utilize Fast Assembler Routines

Run under DOS 2.2

Include Complete Support

Run On 2, 3, or 4 Disk Drives

o+ + + o+ F o+ o+ o+

On-Ling INVBNIOTY .. .....ooiiii ittt e it ieeenannns s iaraenns $600
Up to 1800 Items on 4 Drives. Distributor/Jobber orientation. Includes invoice printing!

Point of Sale wilnventory Control ........... ... i $750

Complete retail inventory management system. On the Screen: builds sales ticket, price items, cheeks
for sale prices and qty's, interactive low stock alerts, allows price & gty changes (w/audit), Cash, Check,
6 Credit Cards or Company Charge, & Reporting: Daily Ticket Journal, Inventory Transaction Journal,
Salesman’s Report, Stock Status, Profit, & Low Stock Reports. MORE!

Accounts Receivable .............. ... .. i e $500
Up to 1200 accounts on 4 Orives.Full Trial Balance, Aging, Credit Checking, Manthly Statements. Also
prints mailing labels for accounts!

General Ledger wiCheck Wrriter . ...............ooiiuiiiniiveiiiinnerennines $500

Prints Checks in Cash Disbursements JL! 600 Accounts & 2100 TransactionsiManth on 3 Drives;
3007900 on 2! Supports multiple costiprofit centers, user has complete control of formatting. Prints
Balance Sheet, Income Statement (P&L), Ledgers, Journals, Transaction Reports, Posting Reports . .. A
Total General Ledger System!

Payroll . ... e e $500
Up to 600 employees on 4 Drives! Handles Federal, State, Tips, Dues & Deductions. Complete user
control of all payroll functions. Prints on the same check as the General Ledger!

Mailing List ... ... i e $200
Up to 1800 Names on 4 Drives! Six character alphanumeric key & 4 character select code for each
record. Sort by key, name, state or ZIP code!

MANUALS DNLY ... .o i i rie s aaas $20 each

WRITING YOUR OWN?77777
Save Days, Weeks, Months with Data Access’ proven utility packages. On diskette . ..

Mamory SOTt . ... ..t e e e $39
Speed operation of BASIC programs! VERY FAST in memory assembler sort. Supplied pre-linked to load
at any 4K boundary through 48K.

DiskSortRoutinegs ...........cvieti i iiiiian iy $79

Make the most of disk capacity & speed! Reads random data fromdisk, performs FAST assembler sort,
and returns alphanumerically sorted list ready to pass to other program operations in BASIC. Reads &
sorts 1000 records in less than 5 Minutes! Sorts as many records as can be contained on your disks!

Data Base Manage wilSAM . ........ ... ... . i iiiiiiiiiiiai i $175

Complete database handling system! ISAM directory; interactive record create, delete, edit, display and
print; file compress and backup; routines for loading assembler programs from BASIC; disk sort; INKEY
data entry subroutines; random and sequential access to any record. Interactive data base specification,
Al source included!

*Data Access Corporation gusrantees that its programs will load & run,
and that they are fres from programming defects.
A licensing agreement is required for each installation of the above programs.
DEALER INQUIRES INVITED

Call for the name of the dealer in your area, or order direct from:

Data Access CORpPORATION

11205 SOUTH DIXIE HIGHWAY
MIAMI, FLORIDA 33156
(305) 238-7919
®TRS-B0 is a trademark of Radio Shack.

Circle 89 on inquiry card.

This is one of the dangers in curve fitting
and placing great value on the results,
especially when mathematically exact algo-
rithms can be waylaid by calculation error.

In the next section we will consider how
to use the one-dimensional least squares
routine for fits in many dimensions.

Parabolic Fits in Many Dimensions

To examine how the one-dimensional
least squares routine may be used (in ap-
proximation) in many dimensions, we will
first consider the two-dimensional case.

Let x; and y; be the independent vari-
ables, and z; be the dependent variable.
The parabolic fit desired is:

7, = fxyy) = bolx;) + b, (x)y;

) (7)
+b2(XI-),VI.
where:
- 2
by =apg *a10X; * O50; (8a)
- 2
by= agy tayx,tayx; (80)
_ 2
by= @y, ¥a,,x, +a,,X; (Bc)

Ideally we would choose the nine ay,, co-
efficient values such that

1=

Z {z/.—f(x,.,y’.)}Z
i=0

is minimized. In other words, we wish to
minimize the sums of the squares of the dis-
tances between predicted and actual data
points. However, if the data is arranged in
a tabular form, such as shown in listing 3,
a quasi-least squares fit can be obtained one
dimension at a time.

The way this is done is that for each x;
we regress z; (the dependent variablei
against y; (the independent variable) to ob-
tain a least squares set of by(x;), b;(x;) and
bo(x;). Next, we treat by(x;) as a dependent
variable and regress against x; (the remaining
independent variable) to get ayp, ap; and
g, . The same is done for b, (x;) and b,(x,).

For the data shown in listing 3, the first
regression step yields the by(x;) values given
in table 1. Each coefficient column in
table 1 is then regressed against x; t o give the
nine coefficients listed in table 2. These
coefficients may be used with equations
(8a), (8b) and (8c) to obtain the regression
indicated by equation (7).






Because we did the regression in two
steps, the least squares criteria taken as a
whole haven’t been satisfied. Thus the co-
efficients obtained are not optimal, as will
be seen shortly.

It should be noted in passing that the
blocks of data (for each x,) are equal in
length. This is not a requirement for validity
of the technique. What is necessary is that
there be at least three independent data
points in each x; block. Otherwise D in
equation (5d) becomes 0, and a divide error
will result. Also observe that the x; and y;
increments need not be equal or uniform.
Few restrictions are placed on the data.

The precision of the regression fit may be
assessed using the standard deviation asso-
ciated with the difference between the
predicted data values and the actual data.
This gives 0.23, or roughly 3 percent accu-
racy, which is encouraging.

The equation used to generate the noisy
two-dimensional data was:

z = 6x2y2 —3xy2 +4y2-2x+3y
(9)
—1.9+0.2 (RND(0)-0.5)

The standard deviation of the noise term is
0.06. Thus the 2 step fitting procedure is
not as good as it could possibly be; 1 percent
accuracy could be obtained using the non-
random part of equation (9); a better fit.

Standard
x; bo(xi) b1(xi) b2(xi) Deviation
0.0 —1.8758 29021 4.0807 0.05
0.1 —2.2677 3.1672 4.,2439 0.24
0.2 —2.4542 3.2702 39614 0.24
0.3 —2.7791 3.7056 3.5807 0.24
04 —2.9875 3.5408 3.8676 0.23
0.5 -3.2118 3.5623 40746 0.23
0.6 —-3.4316 3.56360 4 5941 0.24
0.7 —35456 3.2876 5.2208 0.25
0.8 —3.8010 3.3066 5.8698 0.27
0.9 —4.,0544 3.1017 6.9178 0.28
10 —4.2911 3.4786 74185 0.31

Table 1: First level regression coefficients.

m v
0 1 2 Standard Deviation
0 —1.9433 —2.7209 0.4263 0.05
m 1 3.0110 1.8648 —1.6931 0.17
2 4.2540 —3.609 6.9833 0.18

Table 2: Nine regressed coefficients corresponding to equations 8a, 8b, and

8c in text.
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It is left to the reader to relate the coeffi-
cients shown in table 2 to their corres-
ponding elements in equation (9). Observe
that the coefficients correspond, but with
differences often greater than that indicated
by the standard deviation.

Extension of the method of stepping
through the regression, one dimension at a
time, is simple. It is done by creating a
hierarchy of “data’” tables. For a three-
dimensional problem involving the regres-
sion of U = U (x, y, z), tables would be
created in which x and y are temporarily
held constant, and z varied. The three first
level coefficients would then be functions of
x and y. Next, tables of those three coeffi-
cients would be compiled in which x is held
constant and y varied. This would lead to
nine coefficients, each being a function of
x. The third level regression would be against
x and give 27 coefficients.

| have had opportunity in the past to
apply this technique to a horrendous engi-
neering measurement problem involving five
independent variables (several thousand
measured data points). Four of the dimen-
sions were parabolically fitted, one was
approximated using a fourth order poly-
nomial. (Note that there is a freedom in the
form of the fitting function applied in each
dimension.) In this application, the data
was regenerated to a standard deviation of
better than 3 percent, which was more than
sufficient. Although the fit was not opti-
mal, the savings in programming time and
sanity more than compensated for whatever
error occurred.

Conclusions

The multidimensional curve fitting tech-
nique presented in this article depends only
on the existence of a good one-dimensional
least squares routine. The form of the least
squares fitting function can be different for
each dimension regressed. Often the form
can be chosen by either an understanding of
the causal relationships, or by simply scan-
ning the data.

The user who has some familiarity with
algebra and calculus can generate a least
squares fit for other functional forms using
the simultaneous equation technique shown
herein. Recall that the equations were
obtained by considering the error to be a
function of the coefficients, and partial
derivatives were taken with respect to each
coefficient.

In conclusion, this article presents a gen-
eral technique for generating one-dimensional
least squares fitting algorithms, and shows
how such algorithms may be used to regress
multidimensional data.m
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October 1-3
Second Annual Symposium
on Small Systems, Hilton
Inn, Dallas TX. The sym-
posium will consist of a
blend of paper and panel
discussions with major em-
phasis on microcomputer
applications. Both hardware
and software topics presen-
ting state-of-the-art and
state-of-the-industry aspects
will be included. Contact
Gerald Kane, Southern
Methodist University, Dallas
TX 75222.

October 2-4
NEPCON Central '79,
O'Hare Exposition Center,
Rosemont IL. This tenth
annual exhibition and con-

Eveat Uueuve

ference of electronic and
microelectronic packaging
and production equipment
will feature displays of elec-
tronic and microelectronic
materials, hardware, tools,
supplies and test instru-
ments, Contact Industrial
and Scientific Conference
Management Inc, 222 W
Adams St, Chicago IL
60606.

October 6
Personal Computer Music
Festival, Philadelphia Civic
Center, Philadelphia PA.
This festival will feature a
daytime exhibition and fair
including demonstrations;
seminars and guest speakers;
evening concert; and
multimedia show. Contact
PACS, POB 1954,
Philadelphia PA 19105.

| LOOP.

| pressions.

one or more disk drives.

Manual only

SCDP

Software Consultation Design
and Production
6542 Greeley St.
Tujunga, CA 91042 (213) 352-7701

VULCAN = DBMS

THE PROFESSIONAL DATABASE
MANAGEMENT SYSTEM

For 8080/Z80 systems under CP/M or PTDOS

*  VULCAN is a complete database management system that has
38 powerful, easy to learn,
manipulate files, records, fields, and scratch-pad variables.

* VULCAN has a command repertoire which includes such com- |}
mands as: SORT, REPORT, APPEND, INSERT, EDIT,
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and

* VULCAN structured data records can be selectively chosen for
processing using complex Boolean, string, or mathematical ex-

*  VULCAN can be used in interacter or program mode. The pro-
gram mode uses modern structured command programs to
combine powerful DBMS operations.

* VULCAN is written in assembly language for efficient infor-
mation processing and requires 36K bytes CP/M system and

* VULCAN can accept or store data in standard ASCII files to
be compatible with BASIC, FORTRAN, etc.

*VULCAN (CP/M or PTDOS) $490

English-like commands to

$ 25

California residents add 6% sales tax.
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October 10
Invitational Computer Con-
ference, Newton MA. This
conference is directed to the
quantity buyer, and will
feature the newest develop-
ments in computer and
peripheral technology. Con-
tact B ] Johnson and
Associates, 2503 Eastbluff
Dr, Suite 203, Newport
Beach CA 92660.

October 14-17
International Data Pro-
cessing Conference and
Business Exposition, Town
and Country Hotel, San
Diego CA. Contact Data
Processing Management
Association, 505 Busse
Highway, Park Ridge IL
60068.

October 15-18
Sixth Information Manage-
ment Exposition and Con-
ference, New York Coli-
seum, New York NY. Con-
tact Clapp and Poliak Inc,
245 Park Ave, New York
NY 10017.

October 15-19
Distributed Processing,
George Washington Univer-
sity, Washington DC. This
course is designed for
engineers, computer scien-
tists and data processing
managers who need a better
working knowledge of
distributed processing
techniques as applied to
complex computing pro-
blems. Contact Continuing
Engineering Education,
George Washington Univer-
sity, Washington DC 20052.

October 15-19
CPEUG 79, San Diego CA.
This is the fifteenth meeting
of the Computer Perfor-
mance Evaluation Users
Group sponsored by the
National Bureau of Stan-
dards. Contact Judith G
Abilock, The MITRE Corp,
Metrek Division, 1820
Dolley Madison Blvd,
McLean VA 22102.

October 16-18
Understanding and Using
Computer Graphics,
Washington DC. This course
is for people who are now
using, or making decisions
about using computer

graphics and its role in their
organization, It will describe
computer graphics, explain
what hardware and software
systems are available and
give cost and performance
comparisons. Contact Frost
and Sullivan, 106 Fultor: St,
New York NY 10038.

October 17-18
The Western Computer
Conference, The Calgary
Convention Centre,
Calgary, Alberta. Some of
the session topics to be
discussed are distributed
data processing in the
natural resources industries;
growth of the original equip-
ment manufacturers (OEM)
market in Canada’s western
provinces; transborder data
flows, national and interna-
tional; and use of graphics
in seismographic and
geophysical modeling. Con-
tact Janet Glover, Con-
ference Co-ordinator, Whit-
sed Publishing Ltd, 2 Bloor
St W, Suite 2504, Toronto,
Ontario CANADA M4aW
3E2.

October 20-21
Fourth Annual Tidewater
Hamfest-Computer Show-
Flea Market, Cultural and
Convention Center, Norfolk
VA. Contact TRC, POB
7101, Portsmouth VA
23707.

October 21-23
New York State Association
for Educational Data
Systems Annual Conference,
Granit Hotel, Kerhonksen
NY. The theme of this con-
ference is Instructional Com-
puting — Hardware/
Software/Courseware. Con-
tact Mary E Heagney, 9201
Shore Rd, Brooklyn NY
11209.

October 22-23
Minicomputer Technology,
George Washington Univer-
sity, Washington DC. This
course will cover internal
operation, programming,
and performance of
minicomputers with
examples drawn from cur-
rent systems, Contact Conti-
nuing Engineering Educa-
tion, George Washington
University, Washington DC
20052.






October 22-24
The Association of Com-
puter Programmers and
Analysts Ninth Annual Con-
ference, Washington DC.
The general theme of this
conference is Preparing
Today for Tomorrow's New
Technologies. Suppliers of
software packages and com-
puter services have been in-
vited to describe and present
their products in a series of
structured presentations.
Other sessions will cover
trends in system technology
and new methodologies for
sharpening the professional
skills of both systems
analysts and programmers.
Contact DBD Systems Inc,
1500 N Beauregard St, Alex-
andria VA 22311.

October 22-24
Computers in Aerospace
Conference II, Hyatt House
Hotel, Los Angeles CA. The
conference theme, Computer
Technology for Space and
Aeronautical Systems in the
Eighties, will be carried out
by a series of panels, invited

presentations, and con-
tributed papers which will
bring computer system
technologists together with
specialists in the application
of embedded computers in
space and aeronautics. Con-
tact American Institute of
Aeronautics and Astro-
nautics, 1290 Avenue of the
Americas, New York NY
10019.

October 22-25
ISA/79, O'Hare Exposition
Center, Chicago IL. The
conference theme, Instru-
mentation for Energy Alter-
natives, will emphasize cur-
rent practices in instru-
mentation design and imple-
mentation. Contact Instru-
ment Society of America,
400 Stanwix St, Pittsburgh
PA 15222.

October 22-26
Integrated Circuits for Signal
Processing, University of
Waterloo, Waterloo,
Ontario, Canada. This
course is designed to meet
the needs of electronic

design engineers,
supervisory-level engineers
and technical managers who
are involved in hardware-
oriented programs and
desire an up-to-date
knowledge of modern inte-
grated circuits for signal
processing. Contact ICSP
1979, Electrical Engineering
Dept, University of
Waterloo, Waterloo,
Ontario, CANADA

W2L 3G1.

October 22-26
Pascal Programming for
Mini and Microcomputers,
Ramada Inn, Worburn MA.
Sponsored by the Poly-
technic Institute of New
York and the Institute for
Advanced Professional
Studies, this workshop will
include application
examples, lectures, informal
sessions with the instructor,
as well as individual and
group programming ses-
sions. Contact Professor
Donald D French, Institute
for Advanced Professional
Studies, One Gateway

Center, Newton MA 02158.

October 24-26
Design and Selection of
Minicomputer Systems,
George Washington Univer-
sity, Washington DC. The
course will cover all aspects
of systems implementation
using microcomputers: hard-
ware selection and confi-
guration, software design
and programming, peri-
pheral equipment, inter-
facing with special equip-
ment, and operations
management, Contact Con-
tinuing Engineering Educa-
tion, George Washington
University, Washington DC
20052.

October 28-30
The Tenth North American
Computer Chess Champion-
ship, Detroit Plaza, Detroit
ML. Sponsored by the
Association for Computing
Machinery, this is a 4 round
Swiss-style tournament with
the first 2 rounds to be
played on October 28th (1
PM and 7:30 PM), 1 on

e
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naturally

Fifty page
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Low-Level Program
Optimization:

Some Illustrative Cases

A program or subroutine
can usually be modified so
that it requires less time or
space for execution.

The above observation about opti-
mization suggests that a program or
subroutine can usually be changed, so
that it either runs faster or takes up
less memory space, and one can often
accomplish both at the same time.

Programs can be optimized for
other things, such as readability,
maintainability, structure, etc. This
article, however, stresses optimiza-
tion for time and space. If a program
written for a microprocessor can be
made shorter using space optimiza-
tion, less memory can be used, or
more functions can be packed into the
same memory. Either way, optimiza-
tion pays off. If the program can be
made to run faster, more functions
can be performed in the same amount
of time. In fact, optimization can
make the difference between whether
or not an application of a micro-
processor is feasible.

A distinction can be made between
2 types of optimization techniques.
One is code optimization and the
other is algorithmic optimization.
Code optimization involves concen-
trating on the structure of the actual
code on a low level. This includes
such operations as reordering instruc-
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James Lewis
President
Micro Logic Corp
POB 174
Hackensack NJ 07602

tion sequences and combining 2
instructions into 1 instruction. Algo-
rithmic optimization is on a high level
and involves rethinking the whole ap-
proach to a program or section of a
program. This is much more general
and powerful than code optimization,
but its rules cannot easily be written
down. It takes an experienced pro-
grammer or system designer to per-
form algorithmic optimization effec-
tively. Examples of code optimization
tricks will be given below.

In the event that a program cannot
be modified so that both space and
time are lessened, there is usually the
possibility of a trade-off. That is, if
space is decreased, time will increase,
and if time is decreased, space will
increase. Only the particular situa-
tion can determine which route to
take.

How much optimization is possi-
ble? Experience has shown that upon
careful analysis a first draft program
can typically be reduced by as much
as 50 percent or more in terms of
memory space. Time optimization is
another story. Some programs can be
accelerated at the expense of using
more memory. However, significant
time reductions can usually be made

About the Author

James Lewis is president of Micro Logic
Corp. His company has done microprocessor
applications ranging from laser-beam con-
trollers to chemical-analyzer systems. Their
development lab is in Hackensack NJ.

at little expense of memory; in fact,
there may even be a savings of
memory.

How much optimization should be
done? In the process of optimizing a
program, it becomes harder and
harder to discover more program
reductions. How far one should go
depends on the relation between the
cost of the programmer’s time and the
savings due to optimizations.

The process of optimization has
fringe benefits. In analyzing a pro-
gram, the programmer gains a clearer
picture of how it works and often
finds bugs. It is clear that a good soft-
ware engineer should spend some
time optimizing code.

Before discussing the techniques
themselves, it should be pointed out
that not all of the ideas mentioned are
always beneficial. For example, one
of the tricks reduces the elegance of
the subroutine structure. If this type
of elegance is desired, perhaps the
trick should not be used.

The ideas presented are applicable
to most microprocessors. They are
intended for use on assembly
language programs, although some of
them apply to other languages. An
English assembly language is used in
the examples for generality. Note that
the command CALL SUB means push
the return address on the stack and
then jump to the subroutine.

The code optimization examples
will usually be presented in the
following format:
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tion to a minor inconsistency in Pascal. The set expres-
sion [1,2,3,7,8,9,10] can be abbreviated to (1..3,7..10],
but the case labels cannot be abbreviated in this way. It is
tempting to suggest that the inconsistency be resolved by
allowing case labels to be abbreviated in the same manner
as set constants, but this obscures the really interesting
point, which is that the case labels are, in fact, set con-
stants themselves.

The most consistent way to write the above statement
is this:

if selector in [1..3,7..10]
then
case selector of
[1..3] : s1;
[7..10] : s2
end
else error

This notation can be easily extended, as the next example
shows. (Assume that ch is a letter, and that the three
cases 'P', 'X’,and “other” are to be distinguished; the set
A—B contains all members of a set which are not also
members of B):

case ch of
[P] :s1;
[X]:s2;
[A..'Z'] — [P,’X] : s3

end

If, however, the case statements are to be executed effi-
ciently, the compiler must be able to evaluate the label
expressions during compilation in order to generate a
jump table. This implies that the case labels must not con-
tain variables.

Enclosing the case statement in an if statement does not
really solve the problem because we still have to write the
acceptable case labels twice; once in the if condition, and
once in the case statement itself. The only way around
this is to allow an else or otherwise label, followed by a
statement which is executed if there is no matching case
label. Several of the more recent Pascal compilers pro-
vide this option.

As Faught pointed out in his article, the conventional if
statement can also be extended in other ways. Consider
the recursive definition of Ackermann’s function, which
can be written in Pascal in the following way:

ifm= 0

thena:=n + 1
elseifn = 0

thena := a(m—1,1)

elsea:=am—1,A(mn—1))

This could be written more elegantly using a form of the
case statement in which labels are Boolean expressions:

case
m=0:a:=n+ 1;
n=0:a:=am—11);
(m >0 &(nm > 0)
a:=am—1,a(mn—1))
end

Case statements of this kind must be defined carefully.
Consider the general form of the statement:

case
bl : s1;
b2 : s2;
bn : sn
end

in which b1, b2 ... bn are Boolean expressions (sometimes
called “guards”) and sI, s2 ... sn are statements. When
this case statement is executed, there are three possi-
bilities:

® None of the Boolean expressions are true;
® Exactly one of the Boolean expressions is true;
® More than one of the Boolean expressions is true.

In the first case we can say either that the statement has
no effect or, if we are designing a strict language, that it is
illegal. In the second situation there is no problem. In the
third situation, we can either declare the statement il-
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legal, execute only one statement, or execute all the state-
ments whose guards are true. If we select the last alter-
native (executing more than one statement), we must
specify the precise order in which guards will be
evaluated and statements executed. The necessity for this
can be seen from this example:

case
x<0:x:=0;
x=0:x:=10;
xz20:x:=x—1
end

Suppose that we execute this statement with x = 0. After-
wards, is x = 9 or is x = 10? A language designer must
consider such possibilities and specify exactly how the
program will behave in each case. This is the hardest part
of language design. It is quite easy to specify the syntax
rules of a language, but is it much more difficult to
specify the complete semantics.

The language which Dijkstra uses in his book A Dis-
cipline of Programming (Prentice-Hall, 1976) has a state-
ment resembling the case statement with Boolean labels
used above, although he uses different keywords and
punctuation. Dijkstra uses a similar statement for loops:
the entire statement is executed repeatedly until none of
the guards is true,

Case statements tend to be lengthy, and it is tempting
to try to abbreviate them. Faught proposes statements of
(roughly) the following form:

MICROTER

OUTPERFORMS

ANADEX

CHECK
THE CHART

SEE PAGE 19
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case x of
< 0:s1;
=0:5s2;
> 0: 53
end

This is not general enough for all applications. For in-
stance, it is difficult to see how Ackermann’s function
would be coded. There are, however, many situations in
which each arm of an if or case statement makes an
assignment to the same variable. In ALGOL 60, a state-
ment has a value, and in places where other languages re-
quire a statement, ALGOL 60 allows an expression. Thus
in ALGOL 60 we can write Ackermann'’s function in this
way:

a:=
ifm=20
then n + 1
elseifn = 0
then a(m—1,1)
else aim—1,a(m,n—1))

When ALGOL 60 was designed, many computers had
only one arithmetic register, usually called the accu-
mulator. A high level language compiler compiling one
statement at a time would not usually, in the current
statement, use the value left in the accumulator by the
previous statement. The ALGOL convention was intend-
ed to get around this potential inefficiency by allowing a
statement to have a value, the value being that left in the
accumulator after the statement was executed.

This idea was carried over to ALGOL 68, which also
has a case statement. It is less flexible than the case
statements described above because there are no case
labels. Instead, the introductory clause “case m in” is
followed by n statements, and if 1 < m < n, the mth
statement is executed.

Thus, the ALGOL 68 case statement is very similar to
the FORTRAN computed GOTO statement. Although
the lack of case labels makes the ALGOL 68 case state-
ment rather weak and sometimes hard to read, it does
enable the compact expression of some algorithms. As in
ALGOL 60, an expression may be used where a statement
is expected. The algorithm for determining the number of
days in a month can be expressed in ALGOL 68 in the
following way:

days :=
case month in
31,
if year mod 4 = 0
then 29
else 28
fi,
31,30,31,30,31,31,30,31,30,31
esac

Most languages since the mid sixties have a case state-
ment of one kind or another. For a fuller description of
the use of case statements in various languages, read the
paper "Notes on the case Statement” by C Wrandle
Barth, in Software: Practice and Experience, volume 4,
#3, 1974, pages 289 thru 298.m



«“Quality Hardware Deserves Quality Software...”
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micro

AM-100"
COMPUTER
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WORD
PROCESSING
PACKAGE

QUALITY

— SYSTEM

% Right and left margin justification (word
wraparound) by space fill or true proportional
spacing of characters on Diablo, Qume &
NEC printers. Accomodates forced spacing.

* Displays text on compatible terminal as it
will appear on printer, including boldface
and underlining.

* Displays orprintsany selectedpageoren-
tire file = continuously or page at a time.

% Formletter processing with prompting for
inputfrom terminal and/oruptoten external
files. Use pre-searched and pre-sorted mail-
ing lists, include unique responses, use
separate orinterleaved printing ofaddresses
on envelopes, insert date, etc.

* Size of file limited only by capacity of disk.

* Unlimited move and copy of any portion of
file to any or multiple places.

% Obtain directory of all files in any account
anddisplay contents of any external file, all
while in the editor.

* Read any external file in any account or
device, and write into any location.

% Edit any file, with or without line numbers.

% Automatically locate any point in any file.

WORD-PROCESSING

* Find the nextoccurrence, prior occurrences,
subsequent occurrences or all occurrences
of any string. Substitute any or all found
strings with new strings.

% Delete orinsert any number of characters,
words, lines or pages anywhere.

% Complete descriptive help on all word
processing commands within the editor and
AMOS

% Powerful single-stroke “Alter” sub-editor.
Provides single line, selected linesor global
controls: positions cursor forwards or
backwards; finds, replaces, inserts or de-
letes one or more characters; extends line;
deletes to character(s).

% Global editing control of selected columns.
* Back-up files created automatically; Quit
command restores files to prior version.

* Automatic special numbering of BASIC pro-
grams and automatic submission of .BAS
files to the BASIC compiler, .MAC files to the
AMOS™ assembler, .TXT files to FORMIT™
and .TXT/m files to TXTFMT. Files edited
with VUE can also be formatted with
FORMIT™

(EDITIT" & FORMIT")

* Beep the terminal any number of times at

* Automatic paragraph recognition by user-

»*
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* Renumber any numbered file with any in-
crement.

the end of any single or queued operation(s).

definable indentation, automatic optional
paragraph line feed, automatic paragraph
indentation of any degree, including none
and negative indentation.

Automatic page numbering with full control.
upper or lower case Roman or Arabic
numerals; top, bottom, center, right, left
or alternating.

Up to six independent headers per page.
Automatic placement of anytext at extremie
right, left or center.

Control page width, length and line spacing.
Subscript, superscript, underline and bold-
face — together or in any combination.
Written in Assembler: shareable, re-entrant
and fast.

Thoroughly tested, no known bugs.

No control character dependence. Self-
evident command words may be abbreviated.
Extremely fast & easy to learn and use.

Documentation

Five separate manuals, combined in a dur-
able 22 ring loose-leaf binder. Over 150
pages. Manuals include tables of con-
tents, indexes, cross-referencing and
summaries.

USER’'S GUIDE: Detailed, simple instructions
for AMOS™ and datalab commands used
by people who are not programmers or
system operators.

EDITIT™: Documentation for use of Version 2.0.

FORMIT™: Documentation for use of Version 2.0.

TRYIT: A self-instructional manual to teach a
novice how to prepare, modify and variously
format a letter. In less than one hour,
anyone can use the Alpha Micro system
productively.

OPERATORS GUIDE: Gives full instruction for
installing the complete package, using the
special operator functions in new utilities,
and writing drivers for special printers.

AMOSand AM-100 are trademarks of Alpha Microsystems.
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Selected New Utilities
Restrict any program to operator access
only.

Request log-in automatically.

Display operator-definable messages at

log-in and/or log-off.

View any file in biocks of defined number

of lines; continue with scroll or screen

clear.

® Receive, check and send mail to accounts
of one or more users with menu-driven
program.

® Users may send messages of any length
to other jobs; operators may send mes-
sages to all jobs.

® List all major HELP files and display any
selected major or secondary HELP file
under screen oriented page control.

® Obtain understandable table giving
status of user and operator jobs, and
number of total, free and used blocks on
each defined device.

® Many other functions.

MONEY-BACK GUARANTEE
ON DOCUMENTATION
COMPLETE PACKAGE: $250.
Documentation and all programs

Documentation Alone: $50.
Money back guarantee if returned undamaged.
Copyright ® 1979 datalab inc.

Fl'o order, contact your local dealer or‘!
call collect: 313-995-0663...0r write:

datalab_

1221 Minglewood

Ann Arbor, Michigan 48103 U.S.A. J

\.

BYTE October 1979 183









186

Some Laws of

Personal Computing

Dr T G Lewis
Computer Science Department
Oregon State University
Corvallis OR 97331

The Origins of Personal Computing

In the beginning, man created pocket cal-
culators to do rote arithmetic, eg: addition,
subtraction, multiplication and division.
Few people involved in the pocket calcu-
lator industry realized that pocket calcula-
tion was just the initial thrust into the “‘com-
puting for the millions’ consumer market.
Indeed, the millions of dollars made by this
computer consumer product helped to pay
for the development of more sophisticated
devices we now call personal computers.

Computing lacks a definite starting point.
The works of Charles Babbage, and possibly
Alan Turing, have little impact on daily com-
puting (some will argue that these two pio-
neers have everything to do with modern
computing, but | speak of practical rather
than theoretical computing). So where are
the fundamental theorems of computing? Is
there a set of ‘“equations of motion” for
programming?

This article contains ten empirical obser-
vations, dubbed ‘“laws of personal comput-
ing,” that are derived from personal experi-
ence with personal computers in the real
world of business. While many of the rules
are controversial, | believe most can be
proven to be true.

The first law of personal computing is
of the form ‘‘action equals reaction.” The
law is derived by historical observation.

The first electronic computers were per-
sonal computers. That is, only a few pro-
grammers had access to the ENIAC, Whirl-
wind, and ATLAS. This arrangement faded
rapidly in favor of batch operation and
multiprogrammed operating systems.
Clearly, the shift was the result of economic
decisions. Large corporations poured large
sums of money into data processing depart-
ments, and demanded efficiency in return.
Military installations required security and
performance as their return on investment.
Batch operation satisfied their demands.

However, users (programmers mostly)
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were soon able to show economics of scale
and efficiency of operation by installing a
limited form of interaction called remote
job entry. Remote job entry moved rapidly
into timesharing with terminals because this
increases the man-machine interaction.
Finally, we have come full circle to dis-
persed, stand alone, turnkey computers dedi-
cated to a few users.

The key feature of the historical evolu-
tion of computing is “interactiveness.”” The
more we can communicate with a computer
system, the more we can enjoy using the
system (within limits), and the more “per-
sonal” computing becomes. This leads to
the first law of personal computing:

1. Personal computing equals interactive
computing: the personalness of a com-
puter system increases in direct pro-
portion to its interactiveness.

The New Economics of Computing

Personal computing is governed by eco-
nomics as much as by technology. indeed,
the directions taken by technology are
governed by economics. Therefore, we must
study economics in order to derive other
laws of computing.

The concepts of programming, micro-
programming, and integrated circuit design
span the spectrum of software, firmware and
hardware. Why is it more suitable to micro-
program the 1BM 370/168 (model 370 hard-
ware, model 168 firmware) and not micro-
program the Intel 8080? Where is the trade-
off between an “‘expensive’’ system and an
“inexpensive’” system when all features of
such a system are considered?

A system designer can choose to build a
cheap processor (like the 8080, say) and save
money on production, design, and mainte-
nance of the cheap processor. The same
designer can elect to build an expensive,
sophisticated computer system and as a
result increase the cost of hardware. Why
construct an expensive computer? The






essor. The support of many terminals re-
duced both the cost per terminal and the
cost of the unit of computation.

In the 1970s, the storage capacity has
been increasing dramatically. There is a surge
of activity in data base applications and a
corresponding decrease in cost of storage. In
short, we are witnessing the third law of
personal computing in action:

3. As the power of a personal computer

increases, its price decreases.

The third law deals only with hardware
capability. Earlier we stated that hardware
capability plays a decreasingly important
role in personal computing. Indeed, the
effects of the third law of personal comput-
ing are rapidly diminishing due to the fourth
law:

4. Software is hard; hardware is soft:
it is economically more feasible to
build a computer than to program it.

It is economically easier to design, imple-
ment, and mass produce a machine like the
Intel 8080 or IBM 360 than it is to design
and implement an operating system, com-
piler, or sophisticated application program.
The cost of a chip may run to $250,000

CHECKS IN MICRO-
QUANTITIES?

NOW

Wondering how to use your micro to print checks for personal
and business use? Now, from ARIES, there is a way to do it easily

with continuous checks in small quantities. And, without a huge 2
investment. »{é
Micro check printing eliminates time consuming, error-prone hand- * ]
writing of PERSONAL, PAYROLL, or ACCOUNTS PAYABLE checks, For L] A
home or small business use, it's an idea whose time has come: A new way .
to make your micro pay off. .
NOW AVAILABLE FROM ARIES: ¢ 7
. 5
PERSONAL CHECKS BUSINESS CHECKS .
8% width %" widih ™
(72" without margins) (7' without margins)
3% depth 7" depth Lint ludes 3% voucher, 3V:"" check)
200 @ $3900 200 @ $48 00
500 @ $79.00 500 @ 395 50

Use for either Payroll or Accounts Payable

Includes imprinting of payer at upper left of check —4 lines of 30 positions each. bank name and
address. transit and routing numbers; and the M.I.CR. encoding at the bottom
Rrochure and Samples Available Upon Request. Prices Cood Thru 1979.
Include BANK M.1.C.R. Encoding Sheet With Order

NO ONE ELSE OFFERS MICRO CHECK-
PRINTING SO EASILY. WITH ARIES

YOUR MICRO PAYS OFF.

P.O. Box 7932B Eugene OR 97401

Price include ireight anywhere in Continental U.S.

A Rl ES Computer Products
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when design and initial production are
totaled. The cost of firmware BASIC may
not exceed $100,000 (many do, however),
but the auxiliary costs of documents, ser-
vice, training and marketing may exceed one
million dollars.

A company contemplating a new hard-
ware architecture is gravely penalized for
making radical changes to the instruction set
of their existing computer. Is it not to be
expected that the IBM 370 is only an evolu-
tionary departure from the IBM 3607 Why is
the Z80 processor nearly as successful in the
market place as the 80807

The high cost of programming as opposed
to the cost of a chip is reversing the tradi-
tional roles of software and hardware. In the
future, more emphasis will be placed onthe
software and less emphasis will be placed on
the machine architecture. Indeed, much of
the current software will become “hard,” by
being distributed in hardware read only
memories as firmware.

One result of the fourth law is corollary
A, which states the rule that governs pocket
calculators today:

A. Programs and data should be shared,
but hardware should be replicated.

The only item in a computer system that
must be shared from a technological stand-
point is data. Common access to information
stored in a data base may be logically justi-
fied by an application. Whether the access is
done by timesharing or by dispersed proc-
essors is immaterial. Also, whether the data
is copied for transmission, or the program
that intends to process the data is copied for
transmission to the data base machine is
again immaterial.

The computer business has been overly
enthusiastic about timesharing in the past.
We must recall that timesharing was invented
to lower the cost of hardware. Now that
hardware is no longer the major cost item in
a system, timesharing is not justifiable in
most cases. In fact, | believe that timesharing
failed. It failed because people couldn’t
understand it. Only computer experts are
able to use MULTICS, VM/370 and other
extremely capable timesharing systems. The
average person will not tolerate JCL, tele-
phone lines, computer jargon, and unreliable
central computers that lose their files. In
short, timeshared computers are hampered
by their prerequisite of knowledge.

The computer utility concept of the late
1960s failed because of the lack of expertise
on the part of the users. The high level of
sophistication needed to use a utility
doomed it to failure. It also put a bad name
on personal computers.






require from three to ten times as much
effort in implementing a given program as
an interpreter would require.

It is little wonder that BASIC has
achieved the title “language of the masses.”
It is a simple interpretive language, easy to
implement on a modest processor. Unfor-
tunately, it is extremely inappropriate for
major applications requiring typical business
data processing.

7. BASIC is to personal computing as
sign language is to English.

BASIC programs are easy to write, but
difficult to understand, and provide in-
adequate control of a personal computer
system. Few dialects of BASIC permit
indentation, structuring, comments (with-
out memory penalty), or error control
and recovery. Here are a few objections to

BASIC as a serious,

professional imple-

mentation language.

a.

C.

Poor error recovery facilities, eg: the
application program must be capable
of detecting file access errors, etc, and
then calling an exception handling
routine.

. No dynamic overlapping or memory

mapping of programs too large to fit in
main memory.
Restricted data structures, eg: no pro-

Discover why
hundreds of PDP-11 users
have turned to us

for Pascal.

They're in process control. In
data base management. In educa-
tion, research and communica-
tions. Running on LSI-11', PDP-
11/70’'s and everything in be-
tween. RSTS/E, RTI'1, RSX or IAS —
it makes no difference, they praise
our Pascal.

Because they all have one thing
in common. A desire to get more
from their PDP-11 than another
language — or another Pascal -
can provide.

We've captured the elegance of
Pascal in a real world compiler. It
converses directly in machine lan-
guage, giving remarkable execu-
tion speed and efficient memory
use. It features straight-forward

Oregon

SofftWalre e

2340 SW Canyon Road
Portland, Oregon 97201
(503) 226-7760
TWX910-464-4779

PDP-11, LSI-11, PDP-11/70, RSTS/E, RT11, RSX,

program structure,
uncluttered syntax,
and other advantages of
full standard Pascal.

But there’s more, in the form of
real-time extensions. 15 digit (dou-
ble precision) arithmetic. In-line as-
sembly code. I/0O hardware ac-
cess.FORTRAN interface. Direct-
access files. Overlays. Plus others.
There's even an interactive sym-
bolic debugger.

Reliability? Introduced in 1975,
we're at over 400 sites now. We
guarantee stated performance and
provide 1 year of follow-up sup-
port. Give us a call; we have a
demo library, manuals, and bench-
mark, ready for your inspection.

Distributors:
Australla: Sydney; Network Computer Services,
2903677

Canada; Vancouver; Valley Software,

[604) 524-9741

England; Stafford; Hourds Computing Ltd,
0785 44221

Japan; Tokyo; Rikei Corporation, 03-345-1411

and IAS are trademarks of Digital Equipment Corporation
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visions for linked lists, trees, dynamic
memory allocation for data, mixed
data types.

d. Limited user prompting, eg: forms
handling, cursor control, scrolling and
audio signals are lacking.

e. Inadequate software security and
protection, eg: no file security locks,
interlock mechanisms for shared files,
or source code shielding.

f. Slow execution due to poor inter-
pretation. .

g. Inadequate primitives for standard
data processing, eg: no sorting, file
access constructs, forms handling for
report generation, or communications
access constructs.

In short, BASIC is useful in the develop-
ment of small programs for unsophisticated
applications, or for programs that will be
thrown away rather than modified.

The area of system control is no better
off than the system languages area of per-
sonal computing. At least BASIC is partially
standardized and widely known. Operating
systems, on the other hand, have no consis-
tent basis to begin with. Indeed, we question
the utility of an operating system in inter-
active computing. This is pointed out in the
eighth law:

8. An operating system is a feeble
attempt to include what was over-
looked in the design of a programming
language.

This heretical notion is fully obvious in
systems employing interpretive BASIC to
the hilt. The Wangco, Tektronix 4051, and
similar small scale interpretive BASIC sys-
tems have no visible operating system. All
commands normally associated in traditional
operating systems are put into extended
BASIC in these personal computers. In gen-
eral, interpretive systems {and thus inter-
active systems) have no need for an operat-
ing system.

In future personal computers, it is likely
that a network of loosely coupled processors
will communicate data and programs to one
another. In such a network concurrent proc-
esses will be allowed and will often compete
for limited resources. In this situation the
synchronizing primitives of today’s operat-
ing systems will migrate to hardware (or
firmware) and not be of concern to the lan-
guage interpreter.

The Ultimate Laws

We have covered the motivations for per-
sonal computing and have stated eight laws
along the way. In the final analysis we can
derive two ultimate laws of computing used
(knowingly or otherwise) by computer



manufacturers: tutions are at the mercy of their data proc-
essing centers.

The laws of personal computing are not
only important to computer scientists, but
also to society as a whole. Perhaps there is
a place today for the futurist, the philo-

In effect we are striving to make personal sopher of computer science.®
computers do what people can do, but

faster, more accurately, and cheaper. We
seek a partnership with personal computers
akin to the symbiosis between humans and m I Ove
household pets.

A faster personal computer allows us to
process census information in two or three P
years instead of 15 years. Speed is essential _
in a lunar Ianding, and so is accuracy. An air L'Is‘ there room for a little improvement around

. . your lot?
traffic control CompUter is much more accu- Like landseaping in the front yard? A big pool in
rate than a human operator The result is lllw ilauck? Maybe another bedroomiif you have a lot of
° Hlittle ones™?

safer air tranSpOTtation for people. Whatever your home needs, United States Savings
Bonds can make improvement a lot easier. All you
have to do is join the Payroll Savings Plan. That way,
a little piece of each pavcheck is set aside to buy
Bonds. Automatically.

Inalittle while, vou'll have a lot of Bonds piled up.
And that means a lot of savings.

So join the Payroll Savings
. Plun.Buy United StatesSavings

While personal computers are fast, accu- Bonds. saavings
rate and cheap, they also cause high speed And do a little for your lot. :
propagation of errors, speed of light crime, T — in America.
and sometimes loss of life when they fail.

Politicians are able to push a button and
d isseminate Campaign pro paganda tO the m i I . Voluntser Agency: Leo Suenatt Company, Votunteer Coordinator: Joha T. Laadry, Phillp Morris U. 5. A.
lions. Factories can replace entire vocations The P‘:’"“ Is""""‘ c‘:;"""g;"’;’s"“'” by
by automating production. Financial insti- THE MAGAZINE PUBLISHERS ASSOCIATION

9. The ultimate personal computer is a
robot: the goal of personal computing
is to reduce the differences between
humans and computers.

10. Knowledge is power: information is
the fabric of knowledge; the controller
of information wields power.
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G. W. COMPUTERS LTD.

This is how your business appears on the screen

Approximately 60-100 entries/inputs require only 2-4 hours
weekly and your entire business is under control.

L

*PROGRAMS ARE INTEGRATED —

01=ENTER NAMES/ADDRESS, ETC
02="ENTER/PRINT INVOICES
03=*ENTER PURCHASES
04=*ENTER A/C RECEIVABLES
05=*ENTER A/C PAYABLES

06 =ENTER/UPDATE INVENTORY
07 =ENTER/UPDATE ORDERS
08=ENTER/UPDATE BANKS

SELECT FUNCTION BY NUMBER

13=PRINT CUSTOMER STATEMENT
14=PRINT SUPPLIER STATEMENTS
15=PRINT AGENT STATEMENTS
16=PRINT TAX STATEMENTS
17=PRINT WEEK/MONTH SALES

18 =PRINT WEEK/MONTH PURCHASES
19=PRINT YEAR AUDIT

20=PRINT PROFIT/LOSS ACCOUNT

09=EXAMINE/MONITOR SALES LEDGER
10=EXAMINE/MONITOR PURCHASE LEDGER
11 =EXAMINE/PRINT INCOMPLETE RECORDS
12=EXAMINE PRODUCT SALES

WHICH ONE? (ENTER 1-24)

Each program goes to sub menu, e.g.

(9) allows: A, LIST ALL SALES; B, MONITOR SALES BY STOCK CODES;
C, RETRIEVE INVOICE DETAILS; D, AMEND LEDGER FILES;
E, LIST TOTAL ALL SALES.

Think of the possibilities and add to those here if you wish.
Price for current package Version 1 is $550, or Version 2 (including aged debtors analysis, etc))} is $750, or full listing, $300.

21=UPDATE END MONTH FILES

22=PRINT CASH FLOW FORECAST
23=ENTER/UPDATE PAYROLL (NOT YET AVAILABLE)
24=RETURN TO BASIC

PET 16{32K disk-based version, SWTP 6800, IMS/CPM/Z80/S-100. Compatible systems shortly available for Apple and Tandy.

contact: TONY Winter on 01-636-8210
89 Bedford Court Mansions
Bedford Avenue
London W1, UK
SN s s R
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To empty it, a CDR will

Behave exactly like a pop.

A simple CAR will get you back

The last thing you pushed on the stack;
An empty stack’s detectable

By testing with the function NULL.
Thus even should a LISPer lose

With PROGs and GOs, RETURNSs and DOs,

He need his mind not overtax

To implement recursive hacks:
He'll utilize this clever ruse

Of using trees as moby stacks.
Some claim this method is too slow
Because it uses CONS so much
And thus requires the GC touch;

It has one big advantage, though:
You needn't fear for overflow.
Since LISP allows its trees to grow,
Stacks can to any limits go.

COBOL input is a shame:

The implementors play a game

That no two versions are the same.
And rocky is the FORTRAN road
One’s alpha input to decode:

The FORMAT statement is to blame,
But on the user falls the load.

And FOCAL input's just a farce;

But all LISP input comes pre-parsed!
(The input reader gets its fame

By getting storage for each node
From lists of free words scattered sparse.
Its parses all the input strings

With aid of mystic mutterings;

From dots and strange parentheses,
From zeros, sevens, A's and Z's,
Constructs, with magic reckonings,
The pointers needed for its trees.

It builds the trees with complex code
With rubout processing bestowed;
When typing errors do forebode

The rubout makes recovery tame,
And losers then will oft exclaim
Their sanity to LISP is owed -

To help these losers is LISP's aim.)

The flow-control of APL

And OS data sets as well

Are best described as tortured hell.

For LISPers everything’s a breeze;

They neatly output all their trees

With format-free parentheses

And see their program logic best

By how their lovely parens nest.

While others are by GOs possessed,

And WHILE-DO, CASE, and all the rest,
The LISPing hackers will prefer

With COND their programs to invest
And let their functions all recur

When searching trees in maddened quest.

Expanding records of fixed size
Will quickly programs paralyze.
Though ISAM claims to be so wise
In allocating overflow,

Its data handling is too slow

And finding it takes many tries.
But any fool can plainly see
Inherent flexibility

In data structured as a tree.

SUPER
SOFTWARE!

MICROWARE 6800 SOFTWARE IS

kINNOVATION AND PERFORMANCE

>

LISP Interpreter

The programming language LISP offers exciting new possibilities for
microcomputer applications. A highly interactive interpreter that uses
list-type data structures which are simultaneously data and executable
instructions. LISP features an unusual structured. recursive function-
oriented syntax. Widely used for processing. artificial intelligence,
education, simulation symbolic. and computer-aided design. 6800
LISP requires a minimum of 12K RAM.

Price $75.00

A/BASIC Compiler

The ever-growing A/BASIC family is threatening old-fashioned
assembly language programming in a big way. This BASIC compiler
generates pure, fast, efficient 6800 machine language from easy to
write BASIC source programs. Uses ultra-fast integer math, extended
string functions, boolean operators and real-time operations. Output is
ROMable and RUNS WITHOUT ANY RUN-TIME PACKAGE. Disk ver-
sions have disk I/0 statements and require 12K memory and host DOS.
Cassette version runs in 8K and requires RT/68 operating system.
Price: Disk Extended Version 2.1 $150.00

Cassette Version 1.0 $65.00

A/BASIC Source Generator

An “add-on" option for A/BASIC Compiler disk versions that adds an
extra third pass which generates a full assembly-language output
listing AND assembly language source file. Uses original BASIC names
and inserts BASIC source lines as comments. SSB and SWTPC
Miniflex version available.

Price: $75.00

A/BASIC Interpreter

Here it is—a super-fast A/BASIC interpreter that is source-compatible
with our A/BASIC compiler! Now you can interactively edit. execute
and debug A/BASIC programs with the ease of an interpreter—then
compile to super efficient machine language. Also a superb stand-
alone applications and control-oriented interpreter. Requires 8K RAM.
The cassette version is perfect for Motorola D2 Kits.

Price: $75.00

RT/68 Real Time Operating System
MIKBUG—compatible ROM that combines an improved monitor/
debugger with a powerful multitasking real-time operating system.
Supports up to 16 concurrent tasks at 8 priority leveils plus real time
clock and interrupt control. Thousands in use since 1976 handling al!
types of applications. Available on 6830 (MIKBUG-typejor 2708
{EPROM-type) ROM. Manual is a classic on 6800 real-time applications
and contains a full source program listing.

Price: RT68MX (6830) $55.00

RT68MXP (2708) $55.00

6800 CHESS

A challenging chess program for the 6800. Two selectable difficulty
levels. Displays formatted chess board on standard terminals. Re-
quires 8K memory. Machine language with A/BASIC source listing.
Price: $50.00

.

Our software Is availlable for most popular 6800 systems on cassette or diskette
unless otherwise noted. Disk versions available on $.5.8.. SWTPC. or Motorola
MDOS. Please specity which you require. Phone orders are welcomed. We accept
MASTERCHARGE and VISA We try to ship orders within 24 hours of receipt.
Please call or write if you require additional information or our free catalog.
Microware software ts avallable for OEM and custom applications.

P.O. BOX 4865
DES MOINES, IA 50304
(515) 265-6121

MICROWARE

SYSTEMS CORPORATION

ﬁ

S

Circle 225 on inquiry card.

October 1979 © BYTE Publications Inc

193









Space Game

Loring C White
26 Boswell Rd
Reading MA 01867

Listing 1: Altair BASIC listing for Space Game. This program allows data
entry without the use of a return. This increases the real-time appearance of

the

10
20
3o
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
3o
320
330
340
350
360
370
3go0
390
400
410
420
430
440
450
460
470
480
490
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game.

PRINTCHRS ( 26)

Y5=5:GOSUB6 70

PRINT"YOU HAVE BEEN ASKED TO GO ON A MISSION TO DESTROY FIVE~
PRINT”ENEMY CRAFT THAT THREATEN THE GALAXY- - - - - "

PRINT"YOU MUST POSITION YOUR CRAFT SO THAT THE ENEMY ~
PRINT”1S IN POSITION IN THE CENTER OF YOUR GUN SIGHT IN ORDER”
PRINT"TO DESTROY THE ENEMY SPACECRAFT.

PRINT"THE AIMING IS DONE AS FOLLOWS:*

PRINT"HIT A ‘U’ FOR UP MOTION”

PRINT"HIT A 'D’ FOR DOWN. MOTION"
PRINT"HIT A ‘L’ FOR LEFT MOTION"
PRINT"HIT A ‘R‘ FOR RIGHT MOTION*"
PRINT"HIT A 'F’' TO FIRE ROCKETS”
PRINT"HIT A ‘CONTROL C‘ TO ABORT THE MISSION (CHICKEN OUT!)"

PRINT"THE ENEMY RETURN FIRE WILL GRADUALLY DESTROY YOUR AIMING
SO DON'T DELAY!!!!"
FORN=0TO! 5000 : NEXT

INPUT"TYPE ‘N’ FOR NOVICE PILOT: 'E' EXPERIENCED; 'A’
IFVS="E”"THENV8=150

1FVS$="N"THENVE=300

1FVS="A"THENV§=75

PRINTCHRS (26)

Y5=10:X5=10:GOSUB670

PRINT” ----- GOOD LUCK ON YOUR MISSION --- ON INTO BATTLE!!!'"
FORN=0TOI1 000 : NEXT

POKE3}758,18: POKE4031,18

D2=1:Dl=|:PRINTCHRS (26)

GOSUBI 140

Y5=6:X5=0:GOSUB670: GOSUBS00

YS=INT(10*RND(1)+7)

X5=INT(20*RND(1)+21)

GOSUB670

GOSUB640

GOSUB690

GOSUB1080

IF(INP(16)ANDI])}=0THEN350

D=(INP(17)ANDI127)

GOSUB670

I FD=76 THENX5=X5+1

IFD=82THENX5=X5 - 1

IFD=85THENY5=Y5+1

I FD=68THENYS=Y5- |

IFD=70THEN710

1FD=3THEN490

GOSUB1050

GOSUB670

GOSUB640

GOTO340

POKE3758.16:POKE4031.16:END

FOR 'ACE'".V$

Listing 1 continued on page 198
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If you don’t have analog graphics capa-
bility but do have an 8080 computer with a
video display such as the ADM-3A, you may
find this program a real challenge.

For the past year or so | have been using
the ADM-3A video monitor for running
programs written for Teletype display,
such as the early Star Trek games. Most of
the new games are written with cursor
control, giving a vast improvement to the
display. When | utilized the cursor control
feature of the ADM-3A it opened up a new
world of programming enjoyment; with
cursor control it is possible to write various
areas on the screen without disturbing
others.

For example, in business programming
it is desirable to preserve various tables and
enter data at the end of each line without
having to rewrite the table every time new
data is written. In card games such as black-
jack, it is convenient to print out the various
cards in a line from left to right and hold the
display while other cards are being written
on another part of the screen. This type
of display is possible only with a terminal
having cursor control. Most of the programs
I have rewritten are much more pleasing
in the cursor contro! format.

The program in listing 1 features capa-
bilities not found in many of the space
war games available commercially. 1t does
not require a graphics or analog display
terminal. In order to realize the full capa-
bilities of the game it is necessary to have
a 24 line by 80 character video monitor
set for 9600 bps or faster, with a BASIC
speaking computer. My system runs in
MITS Altair, 16 K Extended BASIC, and
the program itself will run in less than 4 K
bytes of memory. MITS Altair 8 K Revision
3.2 BASIC can also be used and the program
revisions are discussed below.

Program Features
Some of the features of the program are:

® The enemy craft takes evasive action
during the run.

® There are three levels of difficulty:
novice pilot, experienced pilot and
ace.

® Final performance classification is dis-
played after each mission.

® Based on the skill of the pilot, the
computer adjusts the degree of diffi-
culty accordingly. Thus a novice
can advance ta experienced or ace
by achieving a 75 percent record
or better over a set time. Likewise
a poor performance results in a down-
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Listing 1 continued from page 196:

500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
8§40
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
(RN
12
1114
1116
1120
1122
1130
1140
1150
1160
1170
1180
1190
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PRINT” eeeecmccesaascnsanas -
PRINT” -
PRINT” "
PRINT" 1"
PRINT" ' 1"
PRINT” I 1 1 1"
PRINT”
PRINT” 1 1 1"
PRINT” 1"
PRINT” 1 1"
PRINT” "
PRINT” -
PRINT"  tiiineseercrnaanann -
RETURN
PRINT"1-0-1%;
P=YS5 :Q=X$
RETURN
PRINT CHRS (27)+"="+CHRS ( 32+YS ) +CHRS ( 32+X5 ) ;
RETURN
PRINTCHRS (27 )+ ="+CHRS ( 32)+CHRS (32) ;
RETURN
1FYS=12THENT40
GOSUBY 80
GOT0320
1FXS=3 ITHENTT0
GOSUBS $0
GOT0320
Y5=12:X5=30:GOSUB670: PRINT" POW .
FORN=0TO! 00 : PRINTCHRS ( 7) : : NEXT
FORN=0TO 100 : NEXT
GOSUB670: PRINT” .
FORN=0TO1-00 : NEXT
Y5=22:X5=0:GOSUB670
PRINT'M AY THE
Y5=1:X5=50:GOSUB670
PRINT” ENEMY DESTROYED=" ;DI
DI=DI+( : IFDI=6THEN920
GOTO300
P=Y5:Q=X5:Y5=2:X5=50:GOSUB670
PRINT"NUMBER MISSED=":D2:D2=D2+1
Y5=P:X5=Q: GOSUB670
RETURN
Y5=22:X5=10:GOSUB670
D2=D2- 1
Y5=20:X5=0:GOSUB670
PRINT"THE HOME BASE HAS BEEN SAVED-CONGRATULATIONS!!”
PRINT”YOUR MISSION RECORD: ":5/(5+D2)®100; "% PERFORMANCE"
1E5/(5+D2)*100>75THENVE=V8- 50
1ES/(5+D2)*100<5 I THENVE=V8+50
PRINT”DO YOU WANT ANOTHER MISS [ON .
IF( INP( 16 )ANDI )=0THEN(000
X={ INP(17)ANDI27)
1FX<>8 9 THENSTOP
GOTO270
Y5=0:X5=0:GOSUB670
PRINTCHRS ( 27 )+ ="+CHRS ( 32+P)+CHRS (3 24Q) ;
PRINT” -
RETURN
T=T+1
IFT>VSTHENI I 1 0
RETURN
IFX5>36THENIL 16
IFYS<I2THENI| 16
X5=X5-1:Y5=Y5+| :GOSUB1050:GOSUB 670 : GOSUB64 0: GOSUB690 : GOTO! 120
GOTOI 120
X5=X5+1:Y5=Y5- 1 :GOSUB1050 :GOSUB670 : GOSUB6 40 : GOSUB690 : GOTO1 120
1FY5> | STHENPRINTCHRS (26 ) : PRINT*YOU'RE SHOT DOWN! !” :GOTO490
I FYS<STHENPRINTCHRS (26 ) : PRINT*YOU'RE SHOT OOWN!!” :GOT0490
T=0:RETURN
IFV8<=75 THENQS$S="RATING=ACE PILOT"GOTOI 170
1FV8>=300THENQS ="RAT ING=NOVICE PILOT" :GOTOI 170
Q$="RATING=EXPERIENCED PILOT"
Y5=2:X5=25:GOSUB670
PRINTQS
RETURN

FORCE BE WITH YOU !~
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grade in classification and a resulting
slower evasive action taken by the
enemy. Performance record is based
on the number of enemy craft des-
troyed to the number of misses,

® During the mission the enemy craft
gradually destroys the pilot's capa-
bility to aim rockets, and thus time
becomes an important factor.

Program Description

At the start of the program the instruc-
tions are listed and you are asked to classify
yourself in accordance with your capabili-
ties. At this point it is best to start off
with the novice classification by typing an
N. If you show promise you will be up-
graded as each mission is accomplished,
and can advance to ace with some practice
and concentration. It should be mentioned
however, that no matter how good you
think you are, the computer can and will
speed up enemy evasive action and it will
become more and more difficult to complete
the mission with good results. If the enemy
craft is allowed to maneuver too far off the
display you will be shot down and the game
will be over.

One of the features of the game is pilot
data entry without use of the return key.
This was programmed by using the INP
function of Altair BASIC. It is possible
to maneuver the plane by just hitting one
key, such as the U key, for upward motion.
In order to get reliable performance of the
computer with the INP function it is neces-
sary to disable the control C function of
Altair BASIC. The control C is normally
used for aborting program execution and
returning to command mode. The control
C function is temporarily disabled in Altair
16 K BASIC Revision 4.0 by poking decimal
addresses 3758 and 4031 to an unused port
(port 18 on my system). The program is
set up for the MITS, 2510 board with the
video monitor located at port number 16.
If you have your monitor at another port,
it is necessary to change lines 260, 360,
370, 490, 1000 and 1010. For example,
if you have a video monitor at port O then
change:

Line 360 to IF(INP(0)AND1)=0 THEN350
Line 370 to D=(INP(1)AND127).

These changes assume that your status
and data ports are O and 1 respectively.
Also change lines 1000 and 1010 in the
same way. For those of you who wish to
run the program with Altair, 8 K BASIC,
Revision 3.2 you may change the control C
disable routine as follows:
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Don Kinzer
3885 NW Columbia Ave
Portland OR 97229

Hashing, or scatter storage, is a well
known and widely used technique for
handling lists. Perhaps the most common
usage is in assemblers and compilers where it
greatly speeds the handling of symbols. This
article briefly discusses the merits and draw-
backs of hashing relative to other sorting and
searching techniques and presents an easy to
use hashing function implemented on a 6800
MiCroprocessor.

The concept of hash tables first appeared
in the literature around 1953 but it is
generally accepted that hashing was used
prior to that. Other names given to the same
process are scatter storage, randomized
storage and key transformation table. These
names will be seen to be equally applicable
shortly.

Using the hashing technique, a symbol
(collection of alphanumeric characters) to be
put in the table is processed through a
hashing function to obtain an index into a
storage table. This index is then used for the
address of a potential storage space for that
symbol. We say potential because it is
possible that some other symbol could have
previously hashed to the same location.
Such an occurrence is called a collision and
the current symbol must be reprocessed to
generate a new table address which is again
checked for being empty and so on until
an opening is found.

When it is necessary to look up the value
of a symbol a process similar to that above
is performed. The symbol is processed
through the same hashing function as before.
Next the address is checked to make sure
that it is not empty. If it is empty, the
symbol is undefined. Now that we know a
symbol is stored there, we must then check
to see that it matches the symbol we are
looking for because this may be a collision.
If the symbols do not match, we have to
rehash just as before until we find the sym-
bol or an empty location.

It is possible, with a given set of symbols,
a given hashing function and a specified
table length, that trying to insert a particular
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Easy to Use Hashing Function

symbol into the table will result in an
infinite number of collisions indicating no
empty spaces even though the table is not
full. By the same token another symbol
may take many attempts before being
finally inserted.

It should be quite obvious that the ideal
case would be an infinitely long table space.
However, a real world compromise dictates
that we ‘“‘waste’’ a percentage of the table
to keep the number of rehashes low. The
trade-off is very evident. The lower the
percentage of table utilization, the lower
will be the number of collisions. As the
percentage of table utilization increases, so
will the number of collisions. Furthermore,
the number of collisions, and therefore the
number of rehashes, directly affects exe-
cution time. It’s the old memory size versus
speed trade-off once again. In practice, a
reasonable compromise s to shoot for 50 to
80 percent table utilization and to determine
the hash count (number of rehashes allowed)
empirically. If the hash count is exceeded on
a symbol insertion operation, the table is
declared full, but on a symbol retrieval
operation the symbol is declared undefined.

When the table size and hashing function
are selected appropriately, the average num-
ber of hashes is generally less than fog2 n
where n is the number of symbols in the
table. Compare this to a linear search which
averages n/2 comparisons. An average
assembly language program will contain
about 700 Ilabels and symbols. Hashing
would average about seven collisions while
a linear list would require about 50 com-
parisons on the average.

The crux of the hashing matter is finding
a good hashing function which will minimize
collisions. The procedure for this usually
involves some complex mathematical analy-
sis based on the characters expected in the
symbols and their relative frequency of
occurrence. The optimum hash function
generally ends up being division by certain
prime numbers or some other equally
awkward scheme (for a microprocessor).

As an alternative to this, 1 offer an
empirically determined hashing function
that works well within the confines of an
assembler. The reason for using it, however,
was logically derived and goes something



5 reasons why you should not buy

the electric p

Check the appropriate box(es):

The Electric Pencil Il is a Charac-
ter Oriented Word Processing System.
This means that text is entered as a
string of continuous characters and is
manipulated as such. This allows the
user enormous freedom and ease in the
movement and handling of text. Since
line endings are never delineated, any
number of characters, words, lines or
paragraphs may be inserted or deleted
anywhere in the text. The entirety of
the text shifts and opens up or closes
as needed in full view of the user. The
typing of carriage returns or word
hyphenations is not required since
lines of text are formatted automatic-
ally.

As text is typed and the end of a
line is reached, a partially completed
word is shifted to the beginning of the
following line. Whenever text is insert-

ed or deleted, existing text is pushed:

down or pulled up in a wrap around
fashion. Everything appears on the
video display as it occurs, which elim-
inates guesswork. Text may be review-
ed at will by variable speed scrolling
both in the forward and reverse direc-
tions. By using the search or search
and replace functions, any string of
characters may be located and/or re-
placed with any other string of charac-
ters as desired.

Numerous combinations of
line length, page length, line
spacing and page spacing permit
automatic formatting of any
form. Character spacing, bold
face, multicolumn and bidirec-
tional printing are included in

CP/M versions

Digital Research’s CP/M, as well as
its derivatives, including IMDOS and
CDOS, and Helios PTDOS versions are
also available. There are several NEC
Spinwriter print packages. A utility
program that converts The Electric
Pencil to CP/M to Pencil files, called
CONVERT, is only $35.

Features

CP/M, IMDQOS and HELIOS compatible
Supports four disk drives

Dynamic print formatting

DIABLO and NEC printer packages
Multi-column formatting in one pass
Print value chaining

Page-at-a-time scrolling

Bidirectional muttispeed scrolling con-
trols

® Subsystem with print value scoreboard
® Automatic word and record number
tally

Cassette backup for additional storage
Full margin control

End-of-page control

Non-printing text commenting

Line and paragraph indentation
Centering

Underlining

Bold face

Upgrading policy

Any version of The Electric Pencil

1253 Vista Superba Drive
Glendale, CA. 91205

(213) 956-1593

MICHAEL SHRAYER SOFTWARE, INC.

encil II”

© 1978 Michae! Shrayer

You love typing the same copy 20 thousand times a day.
(] Your secretary can type 250 words per minute.

] You're dying to spend $15,000 on a word processing system, just for the
tax investment credit.

[ All your capital assets are tied up in a 10-year supply of correction fluid.
(] You never commit a single thought to paper.

If you have checked one or more boxes, you do not need The Electric Pencil.
On the other hand, you may want to join the thousands of people who haven’t
checked a single box.

Have we got a version
for you?

The Electric Pencil Il operates
with any 8080/Z280 based microcom-
puter that supports a CP/M disk sys-
tem and uses an Imsai V10O, Processor
Tech. VDM-1, Polymorphit VTI, Solid
State Music VB-1B or Vector Graphic
video interface. REX versions also
available. Specify when using CP/M
that has been modified for Micropolis
or North Star disk systems as follows:
for North star add suffix A to version
number; for Micropolis add suffix B,
e.g., SS-11A, DV-IB.

Vers. Video Printer Price
SS-I SOL TTY or similar  $225.
SP-(1 VTl TTY or similar 225,
SV-Il VDM  TTY or similar 225.
SR-1I REX TTY or similar 250.
Si-1l VIO TTY or similar 250.
DS-1l SOL Diablo 1610/20  275.
DP-1l  VTI Diablo 1610/20 275.
DV-l VDM  Diablo 1610/20 275.
DR-Il  REX Diablo 1610/20  300.
DI-11 VIO Diablo 1610/20  300.
NS-1I SOL NEC Spinwriter  275.
NP-Il VTI NEC Spinwriter 275,
NV-1I VDM NEC Spinwriter  275.
NR-1l  REX NEC Spinwriter 300,
NI-11 VIO NEC Spinwriter  300.
SSH SOL Helios/TTY 250.
DSH SOL Helios/Diablo 300.

Attention: TRS-80 Users!
The Electric Penci! has been de-
signed to work with both Level |
(16K system) and Level Il mod-
els of the TRS-80, and with vir-
tually any printer you choose.
Two versions, one for use with
cassette, and one for use with

the Diablo versions. Multiple
columns with right and left justified

margins may be printed in a single pass.

Wide screen video

Versions are available for Imsai
V10 video users with the huge 80x24
character screen. These versions put al-
most twice as many characters on the
screen!!!

Circle 319 on inquiry card.

may be upgraded at any time by sim-
ply returning the original disk or cas-
sette and the price difference between
versions, plus $15 to Michael Shrayer
Software. Only the originally purchas-
ed cassette or diskette will be accepted
for upgrading under this policy.

disk, are available on cassette.
The TRS-80 disk version is easily tran-
sferred to disk and is fully interactive
with the READ, WRITE, DIR, and
KILL routines of TRSDOS 2.1.

Version Storage  Price
TRC Cassette  $100.
TRD Disk $150.

Demand a demo from your dealer!
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Listing 1: The assembly listing of the hash function and random number gen-
erator. If the first hash of a label does not work, the routine is entered a
second time through the REHASH function. The random number generator

*
¥ CTORARE tion of the label.
*
QG20 ORG €20
QG20 FNLIM RME =
0023 TERLANF RME @
X
*
1000 SYMTRL EQU $1000
*
X
0100 ARG  ¢100
X
*
¥X HASH
% THIS ROUTINE FROCESSES THE SYMROiL. FOINTFD TO EY X
¥ AND RETURNS THE ADDRESS 07 A SYMROL LOCATION OF
¥ THE A4k SYMEOL TAPLE IN THE » REGISTER.
 IT IS U TO THE CALLING FOUTINE Tie (HECh THE
4 ValINITY OF THE &ymhn! LOCATION.
X
* REHASH TS THF ENTRY FOINT IF A RETRY 1t NECESSARY
X
X THE B REGISTER CONTAINS THE HASH COUNT (THF
¥ NUMEER OF TTMES HAGH + REHASH HAVE LEEN CALLEDD) .
X
0100 5F HASH CLR E SET HASH COUNT TO O
0101 A6 OC Lha A 0sX GET FIKRST CHAR
0102 AR 05 ALD A SeX FOLL THE S¥MROI T0 3 EYTE
0105 97 22 STAa A RNDM+Z
0107 A6 01 LA A 1.X
0109 A? 04 ADIC A 4,
010K 97 21 STA A RNDIM+!
01001 A6 02 LA A 22X
010F A% 02 AIC A 3sX
o111 97 20 STA A RNTM FFOLDr DONE
X
X
0112 SC REHASH INC E UF THE HASH COUNT
0114 EI 01 2C JEf RANDIOM GENERATE RANNOHM EITS
0117 96 22 LIA A RNIM+2 GET A EYTE OF RANDOM
0119 94 OF ANDl A $0OF MASK OFF 4
OI1R 36 FSH A SAVE TILL LATER
011C 96 21 LA A RNDOM+1 GET ANOTHER BYTE
O11E 94 FB AND A $F8 MASK OFF & (9 BITS TOTAL)
0120 BR 00 AL A #SYMTRL ATl TO LS HALF
X 0" SYMBOL TAEKLE ADDRESS
0122 97 24 STA A Tk ARR+1 SAVE
0124 32 FUt. A GET FIRST EYTE BACK
0125 89 10 AI'C A  #SYMTEL/2G46  ADD TO MS HALF OF
* SYMEOL TABLE ADDRESS
0127 97 23 STA A TRLAIK SAVE
0129 DE 23 L.IoX TELADR CET ENTRY ANDRESS
012k 39 RTS DIONE
%
X
*¥¥ RANDOM
¥ THIS ROUTINE RETURNS A 24 EIT RANDOM
X NUMEBER IN RNIIM THROUGH RNDM+2 WHICH MUST EE
¥ NON-ZERQO UFON ENTRY. THE ROUTINE MAKES 24
* FASSES TO INVOLVE AlL EBTTS OF THE SEED IN
* THE RESULT.
012C 36 RANDOM FSH A
o12n 37 FSH k SAVE REGS
O12E Cé6 18 Lda B #24 GET LOOF COUNT
0130 96 20 RNILF LDlA A  RNDOM GET M5 BYTE
0132 49 ROL A
0133 49 ROL A
0134 49 KOL A
0135 49 ROL A
0136 49 ROL A
0137 98 20 EOR A RNDM XOR RIT 18 WITH 23
0139 49 ROL A FUT RESULT IN CARRY
013A 79 00 22 ROL RNIM+2 SHIFT IT IN
013D 79 00 21 ROL RNDIM+1 FROFAGATE ACROSS
0140 79 00 20 ROL RNLiM ALL THE WAY
0143 SA DEC E FASS DONE
0144 26 EA ENE RNDILF LOOF TILL DONE
0146 33 FUL E
0147 32 FUL A RESTORF REGS
0148 39 RTS TIONE
X
X
X
END
NO ERROR(S) DETECTED
SYMEOL TARLE!?
HASH 0100 RANDOM 012C REHASH 0113 RNDOLF 0130
FENIIM 00220 SYMTEL 1000 THLADR 0023
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S

generates a 24 bit random number which is used to determine the table loca-

like this: it is the purpose of hashing to
randomly distribute symbols about a table;
why not then use a random number gener-
ator to generate the table index?

The random number generator, RAN-
DOM, and the HASH routine used are
shown in listing 1. The random number
generator uses the maximal length sequence
generator technique to generate a 24 bit
random number. With a nonzero initial
state in the three bytes, each call to RAN-
DOM will leave them in a specific final
state. Different initial states produce
randomly different final states.

The HASH routine merely loads the
three bytes with the symbol and calls
RANDOM to generate a random bit se-
quence. The assembler for which HASH
was written allowed six character symbols.
In order to utilize every bit of symbol
information to hash to an address, the six
character symbol is crammed into three
bytes by “folding” it in half. This is done
by adding the outermost bytes (characters)
together for one byte of the random number
generator followed by adding together the
next outermost two characters and lastly the
innermost two. This can be done without
losing information because the ASCII char-
acters of the symbols have a hexadecimal
value less than 7F. Two of these added
together have a value less than hexadecimal
FE which fits in eight bits.

The HASH routine in listing 1 assumes a
4 K byte symbol table limitation. With six
bytes for the symbol name and two bytes
for its value this allows 512 symbol spaces.
This being the case, only nine bits are
needed for a table index. Since the result
of the call to RANDOM is 24 random bits
we are perfectly free to choose any nine of
those bits for the index. HASH does this by
taking out the most significant nine of the
least significant 12 bits of the generator.

Recall that HASH only returns a
potentially useful table address. In the case
of a label insertion operation it is up to
the calling routine to check that the re-
turned address is empty. If not, REHASH
is called which utilizes the last contents of
the random number generator as a seed for
the next random number. Calling HASH
again will produce exactly the same address.
Alternate means of handling collisions such
as linear or quadratic distribution will not be
discussed here.

In the case of a label retrieve operation
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Budget Building
on a Bare Board

Dan S Parker
1007 3rd St #3
Davis CA 95616

About the Author

Dan S Parker works
with microcomputers as a
hobbyist (with an Altair
8800a), and in his re-
search works as a doctoral
student in the Physics De-
partment of the University
of California at Davis. He
has developed a disk based
8080 data acquisition sys-
tem for on and off line
data retrieval and plotting
of cryogenic experiments
on magnetic phenomena
of rare earth crystals.

For the experimenter with an eye toward
saving a little money or who has a well-
stocked parts cabinet, the thought of buying
a blank computer board can be very appeal-
ing. It is now possible to assemble an entire
S-100 computer system using your own
parts and commercially designed printed cir-
cuit boards which are offered with complete
documentation but with no parts. Table 1
indicates how this could be done. Even if
you would rather assemble an $S5-50 (6800
processor) system, read on anyway since
much of what is said will apply to bare
boards for those systems too (even though
the selection of bare 6800 based computer
boards is somewhat limited at present).
Savings sometimes reach as much as 30 to
50 percent over the purchase price of a kit
or an assembled board if parts are purchased
carefully and only as needed. Three com-
panies, Cybercom, Solid State Music (now
SSM) and Ithaca Audio, offer low cost bare
printed circuit boards for S-100 experi-
menters who are willing to do a little shop-
ping for parts bargains and still have a pro-
fessionally designed system.

I would like to summarize a few of
my experiences assembling bare computer
boards. 1t can be a rewarding endeavor if a
few minor pitfalls are avoided.

Documentation and Software

Have you ever tried to assemble a circuit
board with no parts layout, schematic, silk
screen mask, or other documentation? Of
course it would be impossible. All blank
boards corae with some form of documenta-
tion as just mentioned. Normally it consists
of the preceding, plus a sheet or two of in-
structions on how to assemble the board.
Don't expect elaborate and expensive man-
uals with your board. My experience has
been that the documentation included with
most bare boards is adequate for those who
have already assembled one or more kits and
who have the basic skills.

Many companies also offer tiie documen-
tation packages for their boards as separate
packages, usually priced at a dollar or so to
cover printing and mailing costs. If you're
really interested in a board, this is a very
good investment. Always ask if the docu-
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mentation can be had separately—this isn't
always advertised.

Some types of computer cards demand
that software support be provided. Foremost
among these are video display and modem
boards, which usually require a driver pro-
gram to communicate with the interface.
All such bare boards that !'ve seen offered
include such software, although usually only
in a hard copy source form which must be
relocated or loaded in by hand.

About the Table

Table 1 lists some of the bare S-100 com-
patible boards on the market today. A few
words are in order concerning the bare board
tabulation. Many companies act as distribu-
tors for boards produced by other manu-
facturers. The table attempts to list only the
main or representative distributor of the
product. Prices can change rapidly, and dif-
ferent dealers may offer the same board for
varying prices. A very handy address refer-
ence to these companies and a listing of
hobby computer products which contains
many of the boards listed in table 1 can be
had by sending a business size, self-addresed,
stamped envelope to S-100 Reference List,
c/o Robert Elliott Purser, POB 466, El
Dorado CA 95623.

Dealer Liability and Warranty

Almost without exception, you take a
risk in purchasing a blank board if some-
thing goes wrong. The same is true of buying
a complete kit. The adage “you get what
you pay for” is certainly true in the bare
board business. Dealer liability is limited to
the replacement of the board if it proves
defective. Any parts, such as sockets, that
can’t be salvaged if the board proves defec-
tive in design or manufacture are the burden
the buyer must accept. Be sure you under-
stand the limits of the warranty that the
dealer offers. Also keep in mind that the
dealer has no control over the quality of
parts with which you choose to populate
your board nor the care you take in its
assembly. As a result, he or she is much
less likely to provide extensive support or
advice. 1 much prefer purchasing bare
boards from companies that also offer
kits and assembled versions of the same
board.

Buying Parts

Purchasing parts for a blank board can be
a real education. Assuming a parts list is in
hand, it is a small chore to look through the
prices in the advertisements, choosing which
parts to order from which company. Limit
yourself to purchases from no more than
two or three companies if you can. If you've



had trouble or have heard of others having
trouble locating a part, call the company
that lists that part in their catalog and ask
for a stock check. It’s nice to do business
with a company that has a toll free tele-

phone number.

Often you can save money on parts and
increase your spare parts supply at the same
time. Pull-up resistors and bypass capacitors

Table

1: A summary of available blank boards and where to obtain them.

are two items that are needed in quantity.
For example, | recently finished a board
that needed 40 4.7 K ohm resistors, which
were priced at 5¢ each for a total of $2. But
the same company offered a package of 100

resistors of any one value for 1.7 cents each,

totalling $1.70. It doesn’t take much to fig-
ure out the better deal. The disk ceramic
capacitor often used for noise bypass on

Description Bare Partial Company Comments
« | 32 K static $38.00 F Reichert Sales
© | #300 (8 K) 22.50 Electronic Systems
g | 8K 29.95 Digital Research {Texas)
a [ gK 25.00 Jade
2 | MB-4 (4 K) 29.95 Cybercom
g | MB-6A (8 K) 29.95 Cybercom
@ | MB-7 (16 K) 2995 Cybercom
2 | MEMI (8 K) 25.95 Wameco
= | 8K 25.00 Ithaca Audio
© | 16 KDR 35.00 Ithaca Audio 16 K and 64 K dynamic
E 8K 29.95 Barnes Electronics
¢ | 16K 35.00 88.00 | Digital Micro Systems
2 | LOGOS-1 (8 K) 21.95 Advanced Computer Products
& | 32K 59.95 99.95 | Advanced Computer Products
8 K 29.00 Duston
« | 8080A 34.95 Advanced Computer Products
T | 8080A 30.00 Jade
o | 8080A 2595 Wameco
@ | z80 35.00 Jade
2 | Z-80 34.95 Advanced Computer Products
8 | CPz80 35.00 Ithaca Audio
S | 6800 30.00 MRS
o | 6502 39.95 CGRS Microtech
MFI0O-1 49.95 MSD Multi-1/0
TIDMA 35.00 Electronic Systems Cassette 1/O
5 | 80-103A 49.95 DC Hayes Modem
B 1102 25.00 Cybercom Parallel 1/0
S 10-4 25.00 Cybercom - Serial and Parallel
< | 1A-1100 25.00 Ithaca Audio 64 by 16 Video
g_ VB-1B 29.95 Cybercom 64 by 16 Video
£ | SCT-100 95.00 | Xitex Corp 64 by 16 Video arid Parallel
port
Master |/O 4750 Space Time Products Serial, Parallel, Programmable
and Read Only Memory
Tarbell 40.00 Tarbell Electronics Disk Controller
16 K 57.50 | Digital Research (Texas) 2708s
| JG8/16 30.00 59.95 | Jade 2708/2716s
g | EPMA 30.00 Wameco 4 K 1702As
s | EP16K 25.00 Ithaca Audio 2708/2716s
e |ak 29.95 Barnes Electronics
%‘ Bytesaver 136.00 | Cromemco 8 K 2708s
O | Byteuser 24.95 64.95 | Advanced Computer Products 8 K 2708s
- | MB-3 64.95 | Cybercom 2 K/4 K 1702As
3 | mB-8 84,95 | Cybercom 8 K/16K 2708s memaory
T | mMB-9 72.00 | Cybercom Also programmable
32K 30.00 Wameco 2708/2716s
B | 13slot 35.00 Jade
3 | 15slot 40.00 Cybercom
‘f 11 slot 29.50 Vector Electronic Active terminations
2 20 slot 76.00 | Thinkertoys Active terminations
5 | 18slot 29.95 California Industrial Active terminations
S | 12slot 35.00 Wameco Active terminations
« | Better Bug Trap 45.00 | Micronics
5 | Real Time Clock 30.00 Wameco
e CompuTime 80.00 CompuTime
] CT100
Tl} S-4 Front Panel 20.00 { Sargents Distributors 1/0 and read only memory
2 | Digital/Analog 34.00 Pinnacle Products
2 | Buss Terminator 21.95 VAMP
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10

3.
6.
7.
8.
9.

Amateur Computer
Group - New Jersey Inc

. U.C.T.I. 1776 Raritan

Rd, Scotch Plains NJ
07076

. Union County Technical

Insitute, Rutgers Univer-
sity, County College of
Morris and Middlesex
County College.

. ACG-N] News
. Sol Libes or Marty

Nichols

. (201) 277-2063 or (201)

361-7180, respectively

. %8 per year
. Have following User

Groups: 8080/Z80; 6800;
KIM; TRS-80; PET;
Apple; and Pascal.

.Run classes and have
software libraries; publish
annual membership direc-
tory; over 1000 members;
annual “Trenton Com-
puter Festival” held at the
end of April with a 5
acre computer flea
market. Chapters in
Morris and Ocean coun-
ties,

. Data Processing Club
. ¢/0 Dennis M Lloyd

Business Studies Division
Gloucester County Col-
lege, Tanyard Rd, Sewell
NJ 08080

Same as above

Dennis M Lloyd

(609) 468-5000 Ext 242
$5

. All data processing areas.

10.We wish to expand data

processing education out-
side of the classroom.

Zips - 10000 - 20000

>

NG

. Microcomputer Business

Users Group

. 161 W 75 St, New York

NY 10023

. Baruch College, Manhat-

tan

. Third Thursday of the

month

. BUG Newsletter

. Dr Laird Whitehill

. (212) 580-3589 (re:BUG)

. No dues, subscription $10

for '79

10.A group for vendors of

212

software and users of
software who are serious
about using or vending
microcomputers for busi-
ness purposes. Guest lec-
turers and panel discus-
sions concentrate on ap-

plication and system soft-
ware evaluations, as well
as such topics as how to
develop and sell micro-
computer software pro-
ducts. Group publishes a
newsletter which keeps
those who did not attend
informed about meeting
content and exact place
of next meeting.

1. Long Island Computer
Association

2. 35 Irene Ln E, Plainview
NY 11803

3. New York Institute of
Technology

4. Second Friday of the

month for the 8080

subgroup; third Friday

of the month for the

regular meeting and

subgroups

The Stack

Aileen Harrison

(516) 938-6769

$10 per year

Pascal, 8080, 6800, PET,

TRS-80, North Star, etc.

10.We meet the third Friday
of the month with guest
speakers, show and tell,
hands-on demonstrations
etc. We have many
subgroups, and have 170
members.

1. Mohawk Valley
Microcomputer Club

2. POB 331, RFD 1, W
Carter Rd, Rome NY
13440

3. Varies

4. Third Tuesday of the
month

5. Micros Along the

Mohawk

. Mike Troutman

(315) 336-0986

$2 per year (includes

newsletter)

9. Several special interest
groups: 6800, 8080/Z80,
and beginners.

10.Membership of approx-
imately 100. Very high
predominance of SWTP
6800 systems (=75% ver-
sus 25% for all others).

WENo o

o N o

1. Apple Byter's Corps

2. 225 Walton Dr, Snyder
NY 14226

3. Buffalo Savings Bank,
Sheridan-Harlem Branch,
3980 Sheridan Dr,
Ambherst NY 14226

4. Every third Friday at 7:30
PM

5. Monthly, no particular
title
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. Gary Weir, President and

typist

. (716) 839-3486
. $10 per year
. Exchanging programs;

helping new Apple II
owners. We have begun
a computer network and
special interest groups in
assembly language pro-
gramming and computer-
assisted instruction pro-
gramming. Newsletter
enhancement is the cur-
rent rage.

10.We are growing too

® o

quickly to settle on any
firm objectives (as our
numbers grow, so do our
problems and potentials).
We do want growth, but
could use the help of
well-established, similar
groups.

. Rochester Area

Microcomputer Society
(RAMS)

. POB Drawer D,

Rochester NY 14609
Rochester Institute of
Technology Room 1030
Bldg 9

Second Thursday of each
month

Memory Pages

Mike Ciaraldi

. $7.50 per year

(1978-1979)

. URTH (University of

Rochester FORTH),
6800/6809/68000 special
interest group, and a
Pascal interest group.

10.As a club, our largest

® N o

problem is getting pro-
grams that most of the
membership can run.

AM-100 Users Group

. 616 Long Pond Rd,

Rochester NY 14612

. Local meetings arranged

by invitation.

. Newsletter for AM-100

Users Group

. Lefford F Lowden
. (716) 227-0841

$15 in US and Canada,
$36 International

System software and user
developed software; bugs
and their fixes; program-
ming techniques; and

feedback among members.

10.Aimed at owners, users,

and potential owners of
the Alpha Microsystems
AM-100 computer
system.

Central Pennsylvania
Computer Club

3263 Bull Rd, York PA
17404

Varies, York-Lancaster
area

Third Friday of even
months, and the fourth
Wednesday of odd
months

. Data Dump
. Cletus Hunt III, York area

Joseph Pallas, Lancaster
area

. (717) 764-4977, (717)

569-3137 respectively

. Currently being re-

evaluated

. Many 6800 users, but no

organized special interest
group.

10.Emphasis is on informal

oo W

Nel

exchange of information
among club members and
display of members’ com-
puters.

. Philadelphia Area Com-

puter Society (PACS)

. POB 1954, Philadelphia

PA 19105

. LaSalle College Science

Building

. Third Saturday of each

month

. The Data Bus (monthly)
. Dick Moberg

. (215) 923-3299

. $10 per year, $5 for

students

. Subgroups in the follow-

ing areas: Apple; TRS-80;
PET; Robotics;
spaceflight simulation;
and others. Courses in
BASIC; Pascal; home-
brewing; computers for
kids; Selectric repair; and
others.

10.Current membership is

approximately 350.
Average meeting atten-
dance is over 100 people.
Meetings consist of
courses and subgroups
followed by the main
meeting at 2 PM. A mini
flea market and mapping
session follow the
meeting. For more infor-
mation call the PACS
Hotline (215) 925-5264.

ZIPS 20000-30000

1.

2.

Washington Amateur
Computer Society

4201 Massachusetts Ave,
#168, Washington DC
20016












10.

We are 3 years old, and 2. c/o Lewis E Garrison, 2. 107 7th St NW, Barber- by members: TRS-80.
have close to 100 mem- Secretary, 6375 ton OH 44203 Apple, OSI C28P,
bers. Pinebrook Dr, Mont- 3. Kenmore Public Library, IMSAI, KIM, PET,
gomery AL 36117 2200 14th St SW, Akron Homebrews, North Star
The Birmingham Micro- 3. Normandale Community OH Horizon, RCA 1802, and
processor Group (BMG) Center 4. Fourth Wednesday of the M-6800. Have had joint
. 3548 Stonehenge Pl, Bir- 4. Third Tuesday of each month at 7 PM meetings with Akron
mingham AL 35210 month 6. Lou Laurich chapters of the Associa-
. South Side library 5. None 9. The club programs are tion of Computing
. Fourth Sunday of each 6. Lewis E Garrison or planned toward the small Machinery (ACM) and
month at 2 PM Walter Bray systems hobbyist with the Institute of Electrical
. The Printout 7. (205) 272-8462 or (205) tips on programming and and Electronic Engineers
Tom Bowen 272-3621 respectively hardware application. (IEEE) Computer Society.
. Home (205) 956-9576 8. $2 per month or $24 per
Business (205) 870-1367 year 1. Goodyear Computer 1. Alliance Micromputer
. $6 per year 9. TRS-80 Club Club
. The BMG is a general in- 2. c¢/o ] F Derry D-109E 2. 3885 Norwood Ave,
terest organization with Zips 40000-50000 PLT1, Goodyear T and R Alliance OH 44601
special interest as Co, Akron OH 44316 3. Harter Bank Community
follows: Apple Corp — 1. Amateur Computer So- 1 McLeod or R Flower Room
Apple II owners and ciety of Central Ohio D-471 G3, Goodyear 4. First Tuesday of each
users; TRS-Can—TRS-80 2. 2589 Brookwood Rd, Aerospace Corp, Akron month at 7 PM
or Radio Shack Users; Columbus OH 43209 OH 44315 5. None
Hardware Hackers — 3. Center of Science and In- 3. Goodyear Hall 6. Gary S Fix, President
Homebrew. dustry S. The Late Edition 7. (216) 823-8996
We currently have 116 4. First Wednesday of each 6. ] F Derry or R Flower 8. None
members on the books month 7. (216) 794-4010 or (216) 10.About 20 members cur-
with 25-30 being active 5. 170 794-3573 respectively rently with about half
participants in the general 6. Fred Hatfield K8VDU 8. $10 per year owning a personal micro-
interest area and another 7. (614) 888-9287 9. Hardware - modem computer system in-
25 that are active in 8. $10 per year design and building etc; cluding several TRS-80s.
special interest activities. 9. Personal networks, com- investment analysis; new
puter chess, and graphics. hardware/software devel- 1. Dayton Microcomputer
Central Alabama TRS-80 opments; and education. Association
Computer Society 1. Akron Digital Group 10.Personal computers used 2. ¢/o Dayton Museum of

216

Distributed by:

o luformation Unlimited / 219-924-3522
P.0. Box 8372, Merillville, Indiana 46410

o Lifeboat Associates /212-580-0082 (CP/M model only)

ol

n .“\e\-e'!\

gtuft get

from Computer Headware
.. . the Self-Indexing Query System
for your Apple Il, North Star, or CP/M machine

o™

2248 Broadway, Suite 34, New York City 10024

o Structured Systems Group, Inc. / 415-547-1567
5208 Claremont Avenue, Dakland, California 94618
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FROM THE
ORIGINATOR
OF THE
TRS-80' PROJECT

PASCAL

UCSD Pascal, the powerful general purpose
language system, developed for large and
complex systems is now available for your
TRS-80.

The FMG/UCSD Pascal system opens a new
generation of value for your TRS-80. Package
includes:
Operating System
Screen Editor
280 Macro Assembler
Library
Pascal Compiler
Utilities and System Reference Book
(Requires 48K system with 2 drives.)
Price $150.00
Available without Macro Assembler
Linker and Library (for Run-Time use only)
Price $100.00

MANUALS:

UCSD Reference Manual .......... $25.00

Problem Solving using Pascal . ... .. $14.95
(The beginner's book for UCSD Pascal)

Programmingin Pascal ........... $14.95

Pascal Primer................... $17.95

MICROSOFT BASIC

An extensive implementation of BASIC for the
TRS-80 Z80 microprocessors. Its features are
comparable to those of BASICs found on
minicomputers and large mainframes. Re-
quires TRS CP/M Price §110.00

TEXTWRITER 1l

Exclusively from FM G

A text formatting program that prints files cre-

ated by an editing program. Contracts, per-

sonalized form letters and other documents

can be printed from a stored library of stan-
dard paragraphs.

Specially priced S 75.00

Regular Price $130.00

Manual. . ..................... $ 25.00

NEW TRS-80
COMMUNICATOR

RS-232 Gommunication Program allows the
TRS-80 to transmit or receive programs or
data files. Also makes the TRS-80 into a re-
mote terminal. Requires Radio Shack RS-232
and CP/M Price $25.00

NEW Z80 SID
Symbolic Instruction
Debugger

Symbalic memory reference with built-in
assembler/disassembler. Uses Z80 mnemon-
ics.

Z80 SID Diskette and Manual Price $§150.00

CP/M OPERATING
SYSTEM
New 1.46 Version

Includes RS-232 and 1/0 Byte implementa-
tion, Editor Assembler, Debugger and Utilities
for 8080 and Z80 systems. For up to four
TRS-80 floppy disks. Package includes:

CP/M System Diskette 54"

CP/M Features and Facilities Manual

GP/M Editor’'s Manual

CP/M Assembler Manual

GP/M Debugger Manual

CP/M Interface Guide Price $150.00
(Updates for 1.4 Version owners .. $ 15.00)
(Requires 16K and one drive minimum)
Setof5Manuals .............. $ 25.00

- Call or write for
2 Complete Information @

CORPORATION

A Division of Applied Data Corporation

P.0. Box 16020 (B10), Fort Worth
Texas 76133 « (817) 294-2510

Your exclusive dealer for
UCSD PASCAL and
TEXTWRITER 1I

FM G for High Level Languages — BASIC — FORTRAN — COBOL & now PASCAL

CP/M is a registered trademark of Digital Research Corp.
TRS-88 is a registered trademark of Radio Shack

Circle 134 on inquiry card.
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(309) 786-8187

%6 per year

We cater to all brands of
computers and deal with
software and hardware.

St Louis Area Computer
Club Inc

POB 28924, St Louis MO
63132

. Thornhill Branch of St

Louis County Library,
Fee Fee and Willowyck
Roads

. First Thursday of month

at 7 PM

SLACC Stack

Noel Moss

Days (314) 862-4040 or
(314) 367-3189 evenings

. $5 per year
. 8080 homebrew; modems:;

and data communications
and networking; 1802
group; TRS-80 group;
Pet group; and Apple
group.

10.Club serves as an infor-

mation clearing house.
Approximately ¥ of the
members own 6800
systems; the balance have
other processors, especially
8080/Z80 and 650X.

Our meetings consist of
club business, a formal
presentation, and a rap
session.

. Silly-Corn Hills Com-

puter Club

. 2145 W Central Ave,

Springfield MO 65802

. Varies. 16 main meetings

a year and section
meetings

. ASCII Code (Association

of Computer Interested
Individuals)

. Andrew A Griffin,

Secretary

. (417) 866-2447 (8 to 4

PM central time)

. Area computer users $12

per year. Computer users
outside SW MO and
nonuser interested per-
sons $7 per year

. All phases of computer

use; relationship to com-
puters in all phases of
human life; 7 computer
users groups; 9 computer
applications groups
(games to medical
systems); 4 computer
related interest groups
(history, public access,

programmable calcula- 8. $6 per year
tors, and grievance om-
budsman). Broadly 1. The Computer Hobbyist
varied membership in- Group of North Texas
cludes all types of users. 2. 2405 Briarwood, Car-
10.Plans for September 79 rollton TX 76006
-September 80 member- 5. Printed Circuit
ship year include: public 6. Warren Bean
ombudsman program for 8. $7 per year
computer grievance; swit-
ched network, personal 1. Alamo Computer En-
computing network; a thusiasts
computer fair at a local 2. 5411 Cerro Vista, San
mall; ASCII Code to Antonjo TX 78233
move from 6 to 12 issues 3. Norris Technical Center,
annually; several pro- Room 208, St Philip’s
gramming schools; public College, San Antonio TX
access center; and a 4. Third Friday of the
television program (in month
production!). 5. Yes
6. Dave Fashenpour
Zips 70000-80000 1. North American Com-
puter Association
. The Tulsa Computer 2. Suite 811, 1001 Main St,
Society Lubbock TX 79401
. POB 1133, Tulsa OK 3. Dallas TX
74101 4. Second Friday of each
. Tulsa Vocational- month
Technical School 3420 S 6. Tom Crites
Memorial Dr 7. (806) 747-4119
. Last Tuesday of the 8. $200
month at 7:30 PM 9. Independent computer
. The 170 Port representatives. Must sell,
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Creative Software Introduces: Programs & Products for the TRS-80 (16K level II)

10 00N IRK: ok,

- N oo g e s U O TE FILLIING ADLIS 14 GO! GTEGRY TR T
) o siwe cIiuR THERES FR T WK QTN (F FPRIL 2688) - - -
B ome os SN MOKIG 9 n 160,00 oo [P
wehe RAETHEADT  $1589.88 RES ..
s D smm DEoS OFOEIR 0L Qones e OGO oee
¢« 0 NEK oo RIGIY 0L M DFERIAINGS 9120808 ORI ARIIWE 5.0
» ERCATIC $1260.0¢ VIS T )
76 uE RAS L RUNTS AR RTSAL! fom st ines “e.m
B mMm oI cR 61 WS FE T GIFtS 1100808 WAl e
s s 9.8 LTS LI X
3 T NN REGICEX  OREE IE RS
B B OMe 0TS WA M OF N KR IR AN SO0 WS ST
SOVICES 10D A HOVE S 1570.00.

B YOS T T0 ST 4 SPODIG PROFILE FOR THIS MOV (¥ R W)

NEW! A super JOYSTICK interface for the TRS-80!
Three sockets allow you to use one Fairchild™ or two Atari'™ joysticks
with no modifications 10 the TRS-80. Joystick interface with two
programs, separale power supply and mstructions.

Household Finance | & 11

$15.00

Part I: Inputs data on each household expenditure; lists. adds, updates.

changes or deletes previously mput items. Writes data 10 cassette lape.
Part 1. Reads data tape. Provides monthly and yearly summaries of
financial data. single category summaries, and yraphs a spending profile.

ALSO: New Programs for the PET:
PET Word Processor . - $75.00

Complete word processing capabilities including upper/lower case,
string search, string change and many other features found on com-
mercial word processors. Package includes both text editor and
formatter and requires 16K or 32K PET.

PET Space War Il - $10.00
Fantastic real-time action. . he Enter-
prise as you fend off aliens to search the universe for colonizable
planets. Requires the Creative Software single joystick for the PET.

PET Road Race . .. o . $10.00
Another great machine-language program gives you a choice of three
different tracks as you battle with your opponent to finish the race.
Includes oil slicks, automatic lap counters, and an elapsed time clock
showing lime to tenths of seconds.
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Only ) ... $65.00
Joysticks (Fairchild™ or Atari™), each $12.50
Household Utility 1 $12.00
(Includes Calendar, Loans and Buy or Rent Programs)

Household Utility 2 $12.00

(Includes Compound Interest, Amortization and Car Costs Programs)

Many other Creative Software products are available for the
PET and TRS-80. If your local dealer doesn't carry Creative
Software products or program information, write directly to the
address below. When placing an order please note:

Specily computer & program(s). Add $1.50 shipping for each
program ordered, $2.50 for joystick interface. California residents
add 6". sales tax. VISA MASTERCHARGE accepted. Include
card number and expiration date.

Creative Software

P.0. BOX 4030, MOUNTAIN VIEW, CA 94040
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program, and service
business systems.

. Permian Basin Computer

Group

. c/0 Ector School District,

POB 3912, Odessa TX
79760

. Midland Chapter: Stu-

dent Union Building,
Midland College. Odessa
Chapter: Electronic
Technology Building,
Room 209, Odessa
College.

. Midland Chapter:

monthly, the second
Tuesday, 7:30 PM.
Odessa Chapter: mon-
thly, the second Satur-
day, 1 PM

. None
. John Rabenaldt
. (915) 697-4607 (after 6

PM), (915) 332-9151 Ext
43 (9 AM to 5 PM)

. No dues
. Selectric interfaces, color

displays, and MECA
tape.

10.The Permian Basin Com-

puter Group consists of 2
chapters.

10.Annual Computer Show,
called the “Computer
Corral,” at the Denver
Merchandise Mart
October 27th and 28th.

1. Southern Nevada Per-
sonal Computing Society
2. 1405 Lucilee St, Las
Vegas NV 89101
3. Society Headquarters,
1405 Lucilee St
4. Second Saturday of each
month at 12 noon
. Hard Copy (monthly)
. Cy Wells, President
. (702) 642-0212
. Corporate: $12 per year;
family: $18 per year; cor-
responding: $6 per year;
student: $3 per year
9. Both hardware and soft-
ware; exchange of infor-
mation and experience;
and guidance and en-
couragement for the
new hobbyist,

coNNo W

1. Northern Nevada Com-
puter Club

2. ¢/o Mathematics Dept
University of Nevada,
Reno NV 89557

3. University of Nevada
1. TRS Users - Permian 4. (TBA)
Basin Group 5. Meeting Announcements
2. Rt #4, POB 1455, Odessa 6. Professor Al Brady
TX 79763 7. (702) 784-6831
3. Rm 209, Electronics 8. None
Technology Building, 9. Personal computing and
Odessa College educational computing,.
4. Second Saturday of the
month at 1 PM
5. None
6. Allan D Emert
7. (915) 381-3138
8. None 1. San Fernando Valley
9. Information and software 6502 Users Club
exchange. 2. 3816 Albright Ave, Los
Angeles CA 90066
) 3. Computer Components
Zips 80000-90000 Inc of Burbank, 3808 W
Verdugo Rd, Burbank
1. Denver Amateur Com- CA 91505
puter Society 4. Second Tuesday of every
2. 1380 S Santa Fe, Denver month at 8 PM
CO 80223 5. SFV 6502 Users Club
3. Same Notes
4. Third Wednesday of 6. Larry Goga
every month. General 7. (213) 398-6086
board meeting - first 8. None at this time
Wednesday of every 10.The club is open to all
month. owners of 6502-based
5. Interrupt computers including
6. Carl Grimes KIM, SYM, and AIM.
7. (303) 759-8969 PET and APPLE owners
8. $12 per year membership are also welcome.
fee : Formerly known as the
9. Pascal, 6502, Z80/8080, San Fernando Valley
CP/M, and TRS-80. KIM-1 Users Club.
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. Compucolor and Intecolor

Users Group

. 5250 Van Nuys Blvd,

Van Nuys CA 91401

. Same as above.
. First Saturday of each

month from 12 to 3 PM

. Users Bulletin (quarterly)
. Stan Pro
. (213) 788-8850 10to 6

PM weekly

. $25 per year; foreign add
$8

. Business; games and

graphic programs ex-
change; unpublished
ports; poke positions and
machine data; addition of
peripherals to Com-
pucolor and Intecolor;
and machine updates.

10.International in scope.

1.

2.

w

© ™o

O ®NOo L

Ventura County TRS-80
Club

567 W Loop Dr,
Camarillo CA 93030

. Camarillo Public Library,

3100 Ponderosa Dr,
Camarillo

. First Tuesday of the

month at 7 PM
Yes

. Lee Steinmetz

. (805) 484-1724

. $10 per year

. The group’s main pur-

pose is to share informa-
tion relating to the prac-
tical applications as well
as the entertainment
possibilities of the
TRS-80.

. Homebrew Computer

Club

. POB 626, Mountain View

CA 94040

. Fairchild Auditorium,

Stanford Medical Center

. Meeting dates are

published in the club
newsletter

. Homebrew Computer

Club Newsletter
Robert Reiling, President

. (415) 967-6754
. Donation requested
. Information exhange on

all systems and providing
“vectors” to people and
groups with similar in-
terests.

10.A newsletter copy will be

sent upon request, in-
clude a self-addressed
stamped envelope.
Anyone interested in
computers is invited to
attend Homebrew Com-

VN W,

—

N o

3.
4.

5
6.
7
1

0.

o N o

puter Club meetings.

. Apple Core
. POB 4816, San Francisco

CA 94101

Homestead Savings, 22nd
and Geary St, San Fran-
cisco

First Saturday of each
month at 10 AM

. Cider Press

Ken Silverman

. (415) 878-5382

$15 per year

. Apple owners only.

. Pacifica TRS-80 Users

Group

. 637 Brussels St, San Fran-

cisco CA 94134

. Eureka Square Shopping

Center

. Second and Fourth

Thursdays of the month

. John F Strazzarino

. Solano TRS-80 Users

Club

. 550 Marigold Dr, Fair-

field CA 94533

. Owens-Illinois, 2500

Huntington Dr, Fairfield
CA

. Third Thursday of the

month

. Steve Irwin
. (707) 422-3347
. Informal group that gets

together to discuss
mutual TRS-80 problems
and experiences.

. ABACUS (Apple Bay

Area Computer Users
Society)

. Hayward BYTE Shop,

1122 B St, Hayward CA
94541

Same as above

Second Monday of the
month

. Yes

Ed Avelar, President
(415) 583-2431

Have an active member-
ship of 40, and have
developed a club library
of 200-plus programs.

. RETUG (Redwood Em-

pire TRS-80 Users Group)
7136 Belita Ave, Rohnert
Pk CA 94928

Santa Rosa Computer
Center

First Saturday of each
month

John Revelle

. (707) 545-2860
. TRS-80s.
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68XX(X) Computer Club
POB 18081, San Jose CA
95158

University of Santa Clara

. Second Tuesday of each

Push & Pop

. Aloha Computer Club
. POB 4470, Honolulu HI

96813

month 3. Kaimuki Regional Library
None (usually)
Ray Boaz 4. Usually the second

. (408) 269-9522

None

. All 68XX(X) microcom-

puters and related equip-
ment. Latest develop-
ments in hardware and
software for 68XX(X).
Further the use of
68XX(X) computers in
personal applications.
Mutual aid in hardware
and software problems.

10.Meetings are for the in-

formal exchange of infor-
mation. A software
library is maintained for
the common use of all.

Sacramento Microcom-
puter Users Group

POB 161513, Sacramento
CA 95816

SMUD Training
Facilities, 59th St

Fourth Tuesday of the
month at 7:30 PM

Wednesday of the month
at 7:30 PM

Debugga (monthly)

Paul Lancaster or Gerry
Cramm

. (808) 235-3880 or (808)

254-2319, respectively

. $6 per year
. Anything goes, as long as

it is microcomputers.

10.Our users group meeting

@

is followed by a short
business meeting after
which is a special presen-
tation, then "mapping”
and “random access.”

. Apple Portland Program

Library Exchange
(A.P.P.L.E.)

c¢/o Will Newman II,
Secretary/Treasurer, 1915
N E Couch, Portland OR
97232

Varies

Stems From A.P.P.L.E.

6. Will Newman Il

7. (503) 233-5711 (days and
evenings)

8. $2 application (one time)
$6 per year membership
includes subscription (12
issues a year)

9. Wide variety of profes-
sional and hobby users.
We trade programs and
programming techniques
and hold training classes
(beginning to advanced)
with local retailers.

10.Inquiries must be accom-
panied by a self-
addressed, stamped
envelope.

1. Northwest Computer
Society

2. POB 4193, Seattle WA
98104

3. Seattle University Library
Auditorium, Rm 115

4. First and third Thursdays
of each month at 7:30
PM

5. Northwest Computer
News

6. Roy Gillette, President,
John Aurelius, Secretary

8. $7 January thru Decem-
ber; $10 June thru the

2nd December

. Beginners, business, and

hobbyists, Special sec-
tions: Tacoma chapter,

TRS-80 group, and Heath

H-8 group.

10.First meeting each month

NG

is formal with a speaker;
the second meeting is in-
formal.

. Apple Pugetsound Pro-

gram Library Exchange
8710 Salty Dr NW,
Olympia WA 98502

. Rotates through various

computer stores in the
Seattle/Tacoma area

. Third Tuesday of every

month

. Call - A.P.P.LE.
. Val Golding

. (206) 932-6588

. %10 for 1979.

Newsletters

Zips 00000-10000

1.

2.

Harvard Newsletter on
Computer Graphics
Harvard University

6800 SYSTEM SOFTWARE

Unmatched @ Field Proven ® Documented @ Industry Wide

spos ™

BUSINESS BASIC COMPILER

A totally interrupt-driven (both disk and other peripherals) disk
operating system, including type-ahead. Provides device independent,
byte addressable random files. Supports any mixture of disk drives up
to 2.5 BILLION bytes per drive. Disk files can grow dynamically to
match application needs. Automatic, overlapped read-ahead on
sequential files and LRU sector buffer pooling on random-access files
optimize disk 1/0. System utilities allow operator file manipulation,
disk initialization, backup with wildcard file selection, and disk
structure repair facilities to handle the infrequent but unavoidable
disasters that occur in the real world. Turn-key application systems can
be easily built, coupled with SD Business Basic. 242 pages of
documentation.

10B

A RAM or EPROM-based assembly language debugger. Provides
single-step with register display, muitiple real-time conditional
breakpoints, memory dump, multiple data display and entry modes.
Can be used to debug interrupt-driven code. 39 pages of
documentation.

6800 Hardware supported:

Conrac Model 480 (AMI MDC) + ICOM floppy

WaveMate + Persci floppy (1771 + DMA)

Electronics Product Associates + ICOM floppy

Motorola EXORcisor + EXORdisk | or Il

SWTP + mini or DMAF floppy (FLEX)

CMI 6800 + Winchester (1.6M) + Calcomp floppy (1771 + DMA)
MSI 6800 + FD-8 mini-floppy or 10M cartridge disk

Mizar Labs + double density Micropolis drives (1791 + DMA)
SSB Chieftain—mini or 8-inch floppy

Computer and Data Machines (England)

A super fast application oriented BASIC. 10digit BCD for values to 100
million dollars with pennies. Random access to variable size, variable
content records. Long, meaningiul variable names, formatted output,
IF-THEN-ELSE with multiple statements per line, and error-trapping
make this BASIC extremely powerful. Compiled code, automatic
integer optimization, and fast floating point make applications written
in SD Basic run faster than on virtually any other microcomputer, and
protect the source code of the application. 104 pages of documentation.

EDIT

A powerful and easy to use text editor with change, delete, insert, and
remove commands. Automatic display of text or context changes,
macro facilities for complex or repetitive editing. 44 pages of
documentation.

ASM

A lovely 2 pass assembler with conditional assembly, long labels,
symbo! table dump and cross-reference, error cross-reference,
extensive arithmetic and listing control. 103 pages of documentation.

Write for a free catalogue or contact the hardware manufacturer.
All SD software comes with a 1 year warranty.

INNOVATION iN SOFTWARE

SOFTWARE DYNAMICS

2111 W. Crescent, Suite G
Anaheim, CA 92804
(714) 635-4760
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tion LSI/2 to produce object
code for the 8080. This
assembler will assemble all
hardware instructions de-
tailed in Intel’s document
#98-004C Rev C, 8080
Assembly Language Pro-
gramming Manual, plus
“certain compound and
pseudo instructions.” What
this means is that,
throughout the text, the
authors have chosen to use
different mnemonics for cer-
tain instructions, “for
clarity.” An example is
ReSet Carry (RSC) instead
of ORA A. The authors’ in-
tentions are certainly appre-
ciated, but it is unclear
whether or not this offers an
advantage to the program-
mer just learning 8080
assembly code, especially if
he or she has access to an
assembler which uses Intel
mnemonics. Certainly it is
easier to remember that RSC
means reset carry (as
opposed to ORA A), but is
it realistic to assume that the
reader will be in a position
to take advantage of the
improvement?

Only a few of the dozens
of mnemonics were
“improved,” so hand
translation is not difficult.
The authors have been
careful to identify which
ones were changed, and the
comprehensive index makes
locating references in the
text simple.

Once author Weller had

put together a winning com-
bination of information, he
knew not to tamper with
success. The M6800 and Z80
books have essentially the
same information that the
8080 book does, but natural-
ly there are specific dif-
ferences for these micropro-
cessors. There are a few dif-
ferences in the conclusions,
such as chapters on floating
point arithmetic in the
M6800 and Z80 books, and
graphic output in the Z80
book, but by and large,
each book covers the same
general territory. In essence,
then, Weller has written the
same book 3 times. This cer-
tainly has its advantages,
because now it is easy to
compare the performance
and instruction character-
istics of these 3
microprocessors.

In the M6800 book,
Weller again provided a
listing for a debugging pro-
gram as part of the appen-
dices. As in the 8080 book,
a number of the instruction
mnemonics as defined by
Motorola were found not
suitable, and so Weller made
a few substitutions of his
own mnemonics (for ex-
ample, DATA instead of
FCB). As long as the reader
is aware that this is hap-
pening (which the author
points out in the preface),
he or she will not have any
trouble following the discus-
sions.

Weller's Z80 book turned
out to be a more ambitious
project, however. [t includes
a complete description and
source code listing of an
assembler of Weller's own
design, in addition to the by
now anticipated debugging
monitor. These programs
are available in paper tape
or TRS-80 cassette form
from the publisher, free of
charge with the return of the
coupon from the book.

In the Z80 book, Weller
also chose to go his own
way with the assembly
language mnemonics, even
more so than with the
Me6800 and 8080 instruction
sets. Essentially, he felt
that Zilog did a great disser-
vice to 8080 owners by com-
pletely redefining the
mnemonics of their chip,
even though a great part of
the instruction set is exactly
the same as that of the 8080.
In actuality, the Z80
instruction set is an extended
8080 instruction set, except
that Zilog used a different
set of mnemonics for the
instructions the Z80 has in
common with the 8080.

All this means is that
those who are experienced
in 8080 assembly language
are forced to learn an entire-
ly new set of mnemonics for
the Z80, even though the
actual execution of the
instructions would be exact-
ly the same as before.
Weller perceived this as an

injustice to 8080 users; that
being the case, his assembler
merely extends the 8080
instruction set to include the
full use of Z80 instructions.
This approach will obvious-
ly alienate some Z80 users,
but no doubt will please
those upgrading from an
8080 based system to a Z80.
The author also provides a
complete table which
translates the mnemonics he
uses in his assembler and
debugger to the Zilog
mnemonics. | prefer not to
take sides in this matter, but
I can't help but admire
Weller for taking a stand for
simplicity.

Practical Microcomputer
Programming is a very
powerful series. It is well
written and full of essential
techniques for the assembly
language programmer. The
final question is: “what is
next for Walter Weller?”
The author intends to con-
tinue the format used for the
280 book and provide a
complete assembler for the
6502. He is hard at work on
this assembler, and hopes to
publish the book around the
beginning of 1980. At long
last 6502 users will have a
definitive resource for this
much neglected micro-
processor. | am sure that the
book will be well worth the
wait.®

Blaise W Liffick
Senior Book Editor
Byte Publications

> Our XS%Anni Sale
S our Itanniversary COmMputer Sale
-t ™ o
16K $995 ®
® The CB M Cassette Recorder free qpple ll ®
® Expand to 32K for an additional $149 o
® Dual floppy disk drive 2040 w/cable $1295 Applell 16K $1195 ¢
@ Single floppy disk drive $805 Buy an Applesoft Card for only $35 ®
@ Pinfeed printer2023 $849 ApplellPlusieK e o
Tractor feed printer 2022 w/cable $095 BuyanInteger Card for only .
® 16K Expansion Memory $95* @
® Inventory management software - requires PASCAL Language System $459 @
® }2!;sg;itt%r:ls\z!fc::faalrgo;;gz:ir;gsp;ig}’f{er $125 15% OFF on all Apple software and interface g
. i boards. All merchandise is factory warranteed.
o system w/ dua! floppy a.nd printer $125 *$10.00 installation charge is required. :
. Al sales cash. No COD's, 3% % service charge on CHECKS,
@  Seonde Decarber 15 1579 NO REFUNDS. of ®
Add 2% lor shipping and handling. Catifornia residents .
Catifornia residents add 6% Outh 15818 Hawthorne Blvd ®
o :a”l::“lza:‘.”ks lor cashiers check to clear, 4 weeks lor persanal % Lawndale, CA 90280 @
. chacks. Prices subject to change without notice. ay (21 3] 370.4842 .
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Programming Ouickies

An ASCII

String Program

William Comer, 419 Blackman St, Lake Charles LA 70605

Programming long American Standard Code for Infor-
mation Interchange (ASCII) strings or a large number of
strings can be a tedious job. The Motorola 6800 program
in listing 1 simplifies the task by automatically setting up
the proper hexadecimal codes in the ASCII string. This
program assumes you are using a 6800 system with the
Motorola MIKBUG monitor program. You simply type
in the statements you waat printed during execution of a
machine language program. The starting address of the
ASCII string is stored in hexadecimal locations A00O and
A001 (high- and low-order byte respectively) before exe-
cuting the program.

Using the Program
When a point is reached where you want to insert the
text in your machine language program:

® Load the program starting at hexadecimal memory
location 0100.

® Load the starting address of the ASCII string at
hexadecimal address AOOO and A001.

® ] oad the starting address of the program into hexa-
decimal memory locations A048 and A049 (01 in
A048, 00 in A049).

® Start the program by typing G.

® Type in the statements exactly as you want them
printed.

® Return to MIKBUG control by hitting the reset
button.

Listing 1: M6800 program to load ASCII characters into memory using MIKBUG and MP-C Interface.

Hexadecimal
Address Code Label Op Code Operand Commentary
0100 CE 80 04 START LDX #PIAD
0103 A6 00 IN1 LDAA 0,X Look for start bit.
0105 2B FC BM1 IN1
0107 6F 02 CLR 2,X Set counter for ¥2 bit.
0109 8D 28 BSR DE Start timer.
010B 8D 22 BSR DEL Delay ‘%2 bit time.
010D Cé6 04 LDAB #4 Set delay full bit time.
010F E7 02 STAB 2, X
0111 58 ASLB Set up counter with 8.
0112 8D 1B IN3 BSR DEL Wait 1 character time.
0114 oD SEC Mark commentary line.
0115 69 00 ROL 0, X Get bit into CFF.
0117 46 RORA CFF to AR.
0118 5A DECB
0119 26 F7 BNE IN3
011B 8D 12 BSR DEL Wait for stop bit.
011D 84 7F ANDA #37F Reset parity bit.
011F 81 7F CMPA #57F
0121 27 EO BEQ IN1 If rubout, get next character.
0123 FE AQ0 00 LDX ASSA ASCII string start address.
0126 A7 00 STAA 0.X
0128 08 INX
0129 FF A0 00 STX ASSA
012C 7E 01 00 JMP START
012F 6D 02 DEL TST 2, X Is time up?
0131 2A FC BPL DEL
0133 6C 02 DE INC 2, X Reset timer.
0135 B6A 02 DEC 2, X
0137 39 RTS
Listing 2: To print an ASCII string during a machine language program, insert these 2 instructions into the program.
Hexadecimal
Code Op Code Operand Commentary
CE XX XX LDX # String Memory location.
XXXX is the starting address of
the ASCII string.
BD EOQO 7E JSR PDATA 1 MIKBUG subroutine to print
on ASCII string.
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Circle 12 on inquiry card.

/'Ii*emendous Savings A

on Refurbished AJ
Couplers/Modems

Your chance to buy the best from the world leader in
data communications. We have a variety of couplers
and modems—formerly on lease to our customers
—fully refurbished. This is a rare opportunity for you
to have the same models used by the largest compa-
nies in the world.

» Some models under $100!

30-day parts/labor warranty
Nationwide AJ service network

Fast delivery

Variety of models—up to 1200 baud
Limited quantities

Use your Visa or Master Charge

Act now. First come, first served. Write Anderson
Jacobson, Inc., 521 Charcot Ave., San Jose, CA
95131. Or call your nearest Al office:

San Jose, CA Rosemont, IL Hackensack, NJ
(408) 946-2900 (312) 671-7155 (201) 488-2525

ANDERSON

 JACOBSON

The address in memory locations A000 and A001 is the
location following the last character in the ASCII string.
Read this location and insert hexadecimal 04 into the
memory location listed in hexadecimal A000 and A001.
This will be used as an end of text marker by a MIKBUG
routine (PDATA1).

To output the ASCII string during a machine language
program, insert the program section shown in listing 2.
This program saves a lot of time when programming a
large number of long ASCII strings. It has saved me
many hours of tedious programming.®

Table of Subroutines

Peter W Meek, 1788 Miller Ave, Ann Arbor MI 48103

« COMMODORE «

8K PET $ 795
16K PET $ 995
32K PET $1295

2040 DISKS $1295
2022 PRINTER

(Tractor) $ 995 m
2023 PRINTER
(Friction) $ 8499 A, -

\

FAST, OFF THE SHELF DELIVERY ON:

» COMMODORE PETS & Peripherals

TEXAS INSTRUMENTS 99/4 Personal Computer
CENTRONICS Printers

HP-41C

Accessories

For Prices, Information or Phone Orders, Call:

(617) 879-8709
To Order by Mail, Send a Check or Money Order to:
MICRO-AMERICA

P.O. Box 894
Framingham, Mass. 01701

Circle 237 on inquiry card.
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If you have a subroutine in a program, it is very likely
you wrote the first line on a nice even number like 5000
or 10000. Now the program is finished, and it is time to
neaten it up. You type the RENumber command, but
where is your subroutine now?

If you put a table of subroutines at the end of every
program, as shown below, the renumber command will
keep track of them for you.

10 REM START OF PROGRAM
4999  END ; REM END OF PROGRAM
5000 REM START OF SUBROUTINE #1

5000 RETURN REM END OF SUBROUTINE #1
10000 REM START OF SUBROUTINE #2

10900 RETURN REM END OF SUBROUTINE #2
20000 REM TABLE OF SUBROUTINES
20010 GOTO 5000 REM SUBROUTINE #1

20020 GOTO 10000 REM SUBROUTINE #2

99999 END

Now the destinations of the GOTOs will be changed
along with the actual line numbers. A program listing
will end with a clear statement of where to look for that
line which seems to have a bug in it.

Of course, this can be used to keep track of any part of
a program that you like. m
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® 13" color monitor
(24 lines of 32 chrs.)

* 26K ROM operating system
(includes 14K BASIC)

® Sound - 3 tones, 5 octaves

® 16 colors: 192 x 256 res.

® Large Tl library of ROM
programs available.

was ONly

TEXAS

INSTRUMENTS TI-99/4

Home Computer

Many Peripherals. Coming soon!

A compiete self-contained computer system with APPLESOFT floating point
BASIC in ROM, full ASC | | keyboard in a light weight molded carrying case.

Features Include:

* auto-start ROM @ Hi-Res graphics and 15 color video output.
e Expandable to 48K.

Disk ....$595 Programmer's Aid . 50
Add-on Disk. . 495 Speechlab, .. .............. 229
Pascal Card . 495 Lightpen . 250
Business Software .. 625 Communication Card . 225
Monitor . 149 Modem . 200
Printer Card . 180 EPROM Programmer . 100

NEW D. C. Hayes MICROMODEM II

* Combites the capabilities of a communications card and acoustic coupler.
® Plugs directly info Apple slot and modular telephone jack.
® Auto dial/r eceivers FCC approved only 5379

NEW Mountain Hardware SUPERTALKER

= Digitized speech recording and playback. ® Must be heard to be believed!
® Foreign language teaching pack available.

More than an intelligent terminal, the SuperBrain outperforms many other
systems costing three to fivas times as much. Endowed with a hefty amount of
available software (BASIC, FORTRAN, COBOL). the SuperBrain is ready to
take on your toughest assignment. You name 1t! General . edger, Accounts
Recenvanle, Payroll, Inventory or Word Processing. . .the Suy erBirain handles
all of them with ease.

Features Include:

® two dual-density minifloppies with 320K bytes of disk storage

* 64K of RAM to handle even the most sophisticated programs

*a CP/M Disk Operating System with a high-pawered text editor,
assembler and debugger.

$35 of Software with purchase
of any computer on this page.

The COMPUTER FACTORY'S extenswve

DATA GENERAL
~micro NOVA

o The ultimate v small
Business Computers
when matched with

COMPUTER FACTORY's
minicomputer. Software:
Accounts Receivable/Payable,
Inventory Control/ Order Entry,
Genreal Ledger, Payroll Systems.
from $12,140 for 64K computer
with cabinet, printer terminal, video terminal.
dual disk and mutti-user

SOUNDWARE
MUSIC BOX $29.95

Music and Sound Effects for PET, TRS-80

& Compucolor I Add music and sound effects to
your programs Compose piay. and hear music
on your computer Completely self-contained
Free programs

This fantastic program disk aliows the statistician,
mathematician. trader in stocks, money or
commodities, the abihity to maintain 30 database
series of up to 300 values and plot3 different mowving
averages of a series at the same time. in 3 different
colors. Files can be updated, deleted, changed,
extended, etc.

A sure value disk at only $40!

Word Processing For Apple on disk...$50

ANDERSON JACOBSON

CENTRONICS 779

inventory and wide seiection of computer TRENDCOM 100 ..
printers assures you of finding the printer TRENDCOM 200 .

best suited tor your needs and

INTEGRAL DATA . 50 CPS - MICROPROCESSOR

specifications The oliowing printers work PAPER TIGER 440..

wefl with All known personal computers

COMPRINT |
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—YTYL 7 .. TELEPHONE/KEYBOARD CHIPS
TTL X | P = A | Digital AY-59100  PushBution Teiephone Oialer s1a8
7400 : ! Thermometer Kit § AVZ300  fopenen o e s
SNTATON .29 AY-5-5 %
aom w MO JE600 HEXADECIMAL ALSATS  Kevboud Encadr (8 ors i
Z:;‘am S SNTAI6W 83 ENCODER KIT ks Keytoard Enmdar 16 lwys 5.95
SN7402N '.|a SN74758 A9 g:g::ggz 1 :;i r!a‘mz . .
SN7476H 235 ; « Full @ b latched owtput for micro- IGM G
ssm?ﬁ i SNT4TON 500 SNTAIGAN B9 =1 brocessat use 1CM7045 CMDS Pm:smn T"w/r f;gg
SN7405N 20 SNT4BON 50 SNTAIGEN .89 |» 3 User Deine neys wath ane being bi- ICM7205 CMOS LED Stopwatch/Timer B
SN7406N 28 SNT482N .99 SN7416EN 1.2 stabie operation ICM7207 Oscillator Controtier 1985
SN740TN 29 SN7483N .58 SN74167N  1.85 » Debounce circut provided for all 19 ICM7208 Sgven Decade Counter g8
SNTABN 20 SNTagsN 79 Swamon 158 keys ICM7209 Ciock Generator .
20 SN7486N 35 SN7417. . » LED readout ta verily entries
imm 18 SN7485N 1.75 SNTHT3N 125 » Easy mlmar:ma wilh standaid 16 pin ’ NMOS READ o"l_v MEMnoGHlEks -
SN741IN 5 SN7490N 45 Sh7aizaN &9 1C o «Ousl sensors—switching control for in- MCMB571 128 X9 X 7 ASCH Shifted with Greel e
SNTATN 25 SN7491N 59 SNTAZSN 79 » Oy +SVOL tequred o opmations doar/cutdaor or dusl r monitaring MCMES74 128 X9X 7 Mat Symbol & Pum:us }g'so
SNTAIBN 40 Sw74gaN -:g gmm {g FULL 8 BIT LATCHED OUTPUT—19 KEYBOARD :%iﬁ;‘,"“%’?,ip"‘? 155 ot dlsnlay goec || MCMBSTS :;znzaa ')a(c%f G7‘'l":;,:g:"nunmnc Control -
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The NEW Owners Of

Radio Hut

P.O.BOX 2015 GARLAND, TEXAS 75041
ORDER BY PHONE—214-324-5509 ’

ANNOUCE:
THE RETURN OF
RADIO HUT
SUPER SPECIALS!

The EXPANDORAM is available in versions
from 16K up to 64K, so for a minimum in-
vestment you can have a memory system
that will grow with your needs. This is a dy-

namic memory with the invisable on-board |j

refresh, and IT WORKS!

e Bank Selectable

® Phantom

e Power 8VDC, +16VDC, 5 Watts

o | owest Cost Per Bit

® Uses MajorBrand 16K RAMS

® PC Board is doubled solder masked and
has silk-screen parts layout

e Extensive documentation clearly written

SD EXPANDORAM

e Complete kit includes all Sockets for 64K

o Memory access time: 375ns, Cycle time:
500ns.

® No wait states required

e 16K boundries and Protection via Dip
Switches

® Designed to work with Z-80, 8080, 8085
CPU's

EXPANDORAM 64K Kit (16K Ram) ~

16K .. $219.00
32K . $279.00
48K .. $359.00
64K ... $419.00
WITHOUT MEMORY ........ Vansrasnns $159.00

We carry a full line of SD Systems Products. Please write for catalog or call for prices

PROM - 100
PROM Programmer Board

The PROM-100 Programmer is a development tool
for S-100 Bus computer systems. The Zero Insertion
Force Programming Socket extends above the card
cage height for easy access to PROM devices. Soft-
ware verifies PROM erasure, verifies program load-
ing and provides for reading of object file from Disk or
PROM and programming into PROM/EPROM. Fea-
tures include: On-board generated 25vdc Program-
ming pulse, TTL compatible, maximum programming
time for 16,389 bite is 100 seconds. Programs: 2708,
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable
EPROM type.

NEW ! First Time Offered
MPB-100 280 CPU Board Kit

The MPB-100 provides a Z80 microprocessor based
CPU for S-100 Bus systems. Front panel usage is
optional making the MPB-100 suitable for upgrading
existing systems to 280 level. A PROM socket is
provided on-board which makes the MPB-100 adapt-
able to process control applications. Features include:
Power-on Jump to 4K boundaries, 2 Megahertz or 4
Megahertz operation, optional wait states, on-board
PROM socket.

“VERSAFLOPPY” KIT
The Versatile Floppy Disk Controller
Only $139.00

FEATURES: IBM 3740 Soft Sectored Com-
patible. S-100 BNS Compatible for Z-80 or
8080. Controls up to 4 Drives (single or
double sided). Directly controls the following
drives:

1. Shugart SA400/450 Mini Floppy

2. Shugart SA800/850 Standard Floppy

3. PERSCI 70 and 277

4. MFE 700/750

The Bowmar Opto-Stick. The best readout
bargain we have ever offered. Has four com-
mon cathode jumbo digits with al segments
and cathodes brought out. increased versa-
tility since any of the digits may be used inde-
pendently to fit your applications. Perfect for
any clock chip, especialipdirectdrive units like
50380 or 7010. Aiso use n lreq. counters,
DVMs etc. For 12 or 24 hour format. (With
colons and AM/PMindicator.}

The VDB-8024 features its ownon-board Z80
microprocessor. This gives the capability of
using software (included n ROM) to control
functions and enhancements without interfer-
ence with the computer's CPU. Included in the
special features: 80 characters by 24 lings dis-
piay, Keyboard.power and intertace, Compos-
ite and separate video output, 2K on-board
RAM, a total of 256 availabie characters, full
cursor control, Forward and Reverse Scroll-
ing, Underlining, Field Reverse, Field Protect

PROM-100 Board Kit  $ 149.95 MPB-100 Kit $ 199.00 | 5 CDC 9404/9406
BOWMAR 4 DIGIT READOUT MINIATURE SPEAKER
ARRAY . VDB-8024 TELE TAPE SPECIAL!
4Jumbo .50" Digits In One “Stick"! Video D|spa|y Board 2 INCH — 8 OHM.

Record important telephone con-versa-
tions now with Tele Tape and your re-

PERFECT FORCLOCKS! $.79

corder. Each time your receiver is pick-
ed up your recorder will automatically
start! When you hang-up the recorder
stops. Tape will be extra clear so you
can refresh yourmemory ata later date.
Kit includes everything except the case
and phono plugs.

TO -5 HEATSINKS*
Similar to Thermalloy 2205G
Finned with insert.
Sfor$1

ROCKER SWITCH"
HEAVY DUTY

enhancements, programmable characters.

Assembled & Tested Only S.P.D.T.3A.125V.AC.
VDB-8024 KIT $319.00 $29.95 New, modern styling! 5 for $1
]
280 STARTERKIT SBC-100 COMPUTER CORNER
SD System’s Z80 Starter Kit enables the novice CPU's
to build a complete microcomputer on a single SINGLE BOARD COMPUTER ZBO e e 10.99
board. Featuring the powerful Z80 microproces- | th SBEA00 slovdes @ compele micr-oompulel on 59 | 780A ............... e 13.99
sor the Z80 Starter Kit features: ® Keyboard and | sac 100, The SBC-100 meats al the requirements of a Z80 RELATED CHIPS
Display ® Audio Interface ® PROM Programmer | GPU board with the added features of /O ports, counterstimer | 2114 (300ns) . . o 599
[ Expansion and Wire Wrap Area ® On Board | channels, on tioard RAM, provisions for PROM/ROM and a ZBOPIO ... 9'95
RAM e 4 Channel Counter/Timer ® Z-BUG software programmable baud rate generator. S-100 Buscom- | T5F 7 M reeeererianee e -
Monitor in PROM e I/O Port patible, the SBG-100 features are: BK bytes of available | Z80CTC .............. ... ol 11.95
ons. PROM, 1024 bytes on-board RAM, Serial /O WIthboth SYNeh | 2708 ... ..o e 899
ronous and asynchronous operation, Paralle! I/O ports, Op:
tional Vectored interrupts, and Four Counter/Timer Chiannels. ANS 8for34.85
. s . SD Monitor availabie for RS-232 and Video Terminals. Bisk [ 4116 ..., 8for 89-00
This month’s Special: . based system softiare also availabe. DISC CONTROLLER b
$219.95 Kit $369.95 A&T SBC-100 KIT $ 219.00 LI 270 29.95
TERMS:Add 30¢ postage, we pay balance. Orders under $15 add .ColorBurst Crystal (357MHz) ............ -

75¢ handling. No C.0.D. We accept: Visa, MasterCharge, and Ameri-
can Express cards. Tex. Res. add 5% Tax. Foreign orders (except
Canada) add 20% P&H. 90 Day Morey Back Guarantee on a|l items

While in Dallas visit our retail store at Treehouse Shop-
ping center. Garland Road and Jupiter.

Circle 317 on inquiry card.
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2102 454! B ymreae- o MCT-6 OPTO ISOLATOR. . . ... $ B0 ka1 1483 [ 62 - 1@ Porrtd o LM 324 —.95
210024 450 — T ENDE TLuLOY § BT AD 1 WATT 2ENERS: 3.3, 4.7, 5.1, $ 6. 9.1, N T e WE) W i S wnm LM3ze  -110
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ket 0O 0o }20 00 O A Q D
KIM-1 $159(add 530 for PowerSupply)S YM-1$222
F B E UP T S170 IN PET SPECIALS ust FREE BAS-1 Microsoft ROM Basic for SYM $ 85
MERCHANDISE PET 16N 16K full size graphics keyboard $ 995 Memory Plus $199
WITH THE PURCHASE OF ONE PET 168 16K full size business keyboard $ 995 8130 SYM Assembler in ROM $ 85
OF THE FUI.LOWING PET-CBM PET 32N 32K full size graphics keyboard $1295 $170 SEA-16 New 16K Static RAM $325
ITEMS! —; n,  PET 32B 32K full size business keyboard $1295 S$170 Seawell Motherboard-4K RAM $139
] PET BK 8K small keyboard, integral cassette  $ 795 $100 KTM-2 Synertek Keyboard and
ASK ABOUT /% PET 2040 Dual Disk Drive — 343,000 bytes $1295 $170  Video Interface with Graphics $290
EDUCATIONAL j L arab
N s PET 2022 Tractor Feed Printer $ 995 $130 RAM 16 4MHz 16K Static RAM $270
DISCOUNTS  § PET 2023 Pressure Feed Printer $ 849 $110 2716 EPROM (5 volt) - $ 45
ON PET ' PET C2N External Cassette Deck $ 95 $12 6550 RAM (for 8K PET) $12.70
Axiom EX-801 PET Printer(with graphics) $475.00 6502 Microprocessor Chip $ 995
Axiom EX-820 PET Plotter $790.00 WRITE FOR 6502 AND 6522 VIA $975
Atari 400 and 800 write for Price  §-100 PRODUCT LIST 6520 PIA $10.50
IEEE - RS232 Printer Adaptor for PET $ 7950 2114 L 450ns $5.70 24 @ $5.15 100 @ $4.45
BETSI PET to S-100 Interface & Motherboard  $119.00 BOOKS
PET Connectors-Parallel or IEEE $ 195 ' Hands on Basic with a PET $ 9.90
Cassette Port $ 145 Pragramming the 6501 (Zaks) $ 990
Personal Information Management System— $ 8.90 "] 6502 Applications Book (Zaks) $11.90
Protect-A-Pet dust cover o $ 950 6500 Programming Manual (MOS) $ 650
Programmers Toolkit - PET ROM Utilities $4500 UP TO $170 IN 6500 Hardware Manual $ 6.50
Microchess for PET (Peter Jennings) $ 17.90 Programming a Microcomputer: 6502 $ 890
PET 4 goice Music ngrd (CMTUK-1E002-2) g 43.90 MERCHANDISE Basic for Home Computers $ 5.90
Music Software (K-1002-3C) for PET 16.90 - e o 10/831
CmC Word Processor program for PET $ 25.00 3M “Scotch” B disks SALE $ 5
: 3M "Scotch” 5" diskettes 10/83
Bridge Challenger program for PET $ 1345 . En 1
A Verbatim 5" diskettes 0/827
dventure 1 for 24K PET $ 795 h
Diskette Storage Pages each $.45
Adventure 2 for 24K PET $ 795 [Write for quantity prices)
Tunnel Vision/Kat & Mouse-maze - PET $ 795
Graphics Utility Package for PET $ 13.45 Cassettes (a/l tapes guaranteed) o
Stimulating Simulations-Book & PET tape $ 13.45 Premwﬁﬂ qU_allty..tht:glthﬁtput lownoise in 5
Kite Fight - 2 player action game - PET $ 795 = screw housing with labels:
O - T 2 e Sottorare List C-10 107595 50/25.00 100/48.00
Drive Test - machine |anguage arcade game $ 4.90 MINIMUM URI]EFI sm.ﬂﬂ C'30 10/700 50/3000 100,5700
Word Processor for PET — Machine Language version. 115-B E. Stump Road
Auto scroll, insert, delete, form letter append, etc. . . N il 18936
8K Version $2400 16K or 32K with disk $95.00 om pu @FS Montgomeryville. PA
*Amount of Free Merchandise with Purchase of PET-CBM ltem. (215) 699-8386
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J CALIFORNIA COMPUTER SYSTEMS
16K RAM BOARD. Fully buffered addressable in 4K

blocks. IEEE standard for bank addressing 2114's
PCBD ... $26.95
Kit 450NSEC $259.95

PT-1 PROTO BOARD, Over 2,600 holes 4" regu-
lators. All S-100 buss functions labeled, gold fingers.
PCBD . $25.95
PT-2 PROTO BOARD. Similar to PT-1 except set-
up to handle solder tail sockets.

PCBD

4

FORMERLY CYBERCOM/SOLID STATE MUSIC.
PB-1 2708 & 2716 Programming Board with provisions
for 4K or BK EPROM. No external supplies require
textoo! sockets. Kit $124.95
CB-1 8080 Processor Board. 2K of PROM 256 BYTE
RAM power on/rest Vector Jump Paraliel port with
status  Kit ...........$119.00 PCBD ............ $30.95
MB-6B Basic 8KX8 ram uses 2102 type rams, S-100
buss. Kit 450 NSEC........ $139.95 PCBD........ $26.95
MB-7 16KX8, Static RAM uses xP410 Protection,
fully buffered L1 SO $299,95
MB-8A 2708 EROM Board, S-100, 8K8X or 16Kx8
kit without PROMS $75.00 .................... PCBD $28.95
MB-9 4KX8 RAM/PROM Board uses 2112 RAMS or
825129 PROM kit without RAMS or PROMS $72.00
{0-2 S-100 8 bit parallel /10 port, % of boards is for
kludging. Kit .......... $46.00 PCBD. 6.95
10-4 Two serial I/0 ports with full handshaking
20/60 ma current loop: Two parallel I/0 ports,
Kit oo $130,00 PCBD 26.95
VB-1B 64 x 16 video board, upper lower case Greek,
composite and parallel vndeo with software, S-100.
Ki

ompatlble Mother Board, 11 x11%2x A",

Board only ...... $39.95. With 15 connectors......$94.95
Extended Board full size. Board only ........... $ 9.49
With connector
SP-1 Synthesizer Board S-100
PCBD $42.95

/WIC);,.. WAMECO INC.

FOC-1 FLOPPY CONTROLLER BOARD will drive
shugart, pertek, remic 5" & 8" drives up to 8 drives,
on board PROM with power boot up, will operate
with CPM* (not included).

PCBD ...l eererere ettt et $42.85
FPB-1 Front Panel. IMSAI size, hex displays. Byte,
or instruction single step.

PCBD $47.50

MEM-1 8KX8 fully buffered, S- 100 uses 2102 type
rams, PCBD ..$25.95
QM-12 MOTHER BOARD, 13 slot, lerminated. S-100
board only ....... $34.95
CPU-1 8080A Processor board S-100 with 8 level
vector interrupt PCBD ... $26.95
RTC-1 Realtime clock board. Two independent in-
terrupts. Software programmable. PCBD ...... $23.95
EPM-1 1702A 4K Eprom card PCBD ............ $25.95
EPM-2 2708/2716 16K/32K

EPROM CARD PCBD
QGM-9 MOTHER BOARD, Short Version of QM-12.

9 Slots PCBD $30.95

MEM-2 16K x 8 Fully Buffered

2114 Board PCBD $26.95
5101-BP ..o $ 8.40

2114 (450 NS) low pwr... 7.25
2114 (250 NS) low pwr 7.99

MHK@@

(415) 592-1800
P.O. Box 424 « San Carlos, California 94070

Please send for IC, Xistor
'and Computer parts list

OCT. SPECIAL SALE
ON PREPAID ORDERS
{Charge cards not included on this ofler)
WAMECO PWR SUPPLY AND TERMINA-
TOR BOARD
12 Regulators for driving external equip

$24.95
8KX8RAM Fully buffered 450 NSEC. 25
amp typical assembled parts may be un-
marked or house numbered ..... $99.99
MIKOS PARTS ASSORTMENT
WITH WAMECO AND CYBERCOM PCBDS
MEM-2 with MIKOS #7 16K ram

with L2114 450 NSEC ................ .$249.95
MEM-2 with MIKOS <13 16K ram
with L2114 250 NSEC ... ..ot o $279.95
MEM-1 with MIKOS #1 450 NSEC 8K

RAM ., $119.95
CPU-1 mlh MIKOS #2 8080A CPU ... $94.95
MEM-1 with MIKOS #3 250 NSEC BK

RAM et et e $144.95
QM-12 with MIKOS #4 13 slot mother
board $89.95
RTC-1 with MIKOS #5 real time clock ........ $54.95
EMP-1 with MIKOS #10 4K 1702 less
EPROMS . rnens $49.95
EPM-2 with MIKOS #11 16-32K EPROMS
less EPROMS . ... $59.95
QM-9 with MIKOS #
board ... $79.95
FPB-1 with MIKOS =14 all parts
for front panel .........cocorvinn. e 313495

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY PRIME
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCKETS
INCLUDED.

VISA or MASTERCHARGE. Send account number, interbank
number, expiration date and sign your order. Approx. postage
will be added. Check or money order will be sent post paid in
U.S. It you are not a regular customer, please use charge,
cashier's check or poatal money order. Otherwise there will
be A two-week delay for checks ta clear, Calil. residents add
6% tax. Money back 30 day guarantee. We cannot accep! re-
turned IC's that have been soldered to. Prices sublect to
change without notice. $10 minimum order, $1.50 service charge
on orders {ess than $10.00.

WAMECO

THE COMPLETE PC BOARD HOUSE
EVERYTHING FOR THE S-100 BUSS

NEW! POWER SUPPLY AND TERMINATOR BOARD. PROVIDES UP TO
12 REGULATORS TO DRIVE ALL THOSE PERIPHERALS FROM THE
COMPUTERS POWER SUPPLIES. TERMINATES THE MOTHER BOARD.

SPECIAL OCT. PRICE

_______________ $28.95. AFTER OCT. 30

AT YOUR DEALER NOW!

................ $30.95

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD,
IO BOARD WITH CASSETTE INTERFACE.

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE

AT YOUR LOCAL DEALER

wmcl;
[ /l”c- WAMECO INC. 111 GLENN WAY #8, BELMONT, CA 94002  (415) 592-6141
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$59.95

KIT

OUR
BEST
SELLING
KIT!

and has WAIT STATE capabilities.

USES 2708's!

Thousands of personal and business systems around
the world use this board with complete satisfaction.
| Puts 16K of software on line at ALL TIMES! Kit features
a top quality soldermasked and silk-screened PC board
and first run parts and sockets. All parts (except 2708's)
are included. Any number of EPROM locations may be
disabled to avoid any memory conflicts. Fully buffered

11939
2 FOR $225
(450 NS RAMS!)

systems use.
KIT FEATURES:

1. Doubled sided PC Board with soidar
mask and silk screen layout.Gold
plated contact lingers.

2. All sockels included.

3. Fully bullered on all address and data
lines.

$29.95
Low Profile Socket Set...13.50
Support {C's (TTL & Regulators)
$9.75

Bypass CAP's (Disc & Tantalums)
$4.50

olén s:gous 2708'S ASSEMBLED 4, 6P‘;umtom is jumper seleclable to pin
, ARE $8.95 EA. WITH AND FULLY TESTED - ASSEMBLED AND FULLY
ese-\ | PURCHASE OF KIT ADD $25 0 O 7308 requiztors are provided  gypNED IN ADD $30 )
{1110
@9ees

s 16K STATIC RAM KIT-S 100 BUSS )

PRICE CUT! :

$279 KIT .

! -
FOR 250NS ¥
ADD 520

FULLY
STATIC, AT
DYNAMIC PRICES

WHY THE 2114 RAM CHIP?

** | We feel the 2114 will be Lhe next industry standard
AAM chip {like tha 2102 was). This means prica,
. | vailability, and quality will sl ba good! Next, the

_| way 10 g6 on the §-100 Buss! We've all heard the

HORAOA stories sbout some Dynamic Ram
Boards having trouble with DMA and FLOPPY
.| OISC DRIVES. Who nesds these kinds ol
problema? And finally, aven among other 4K
Static RAMs tha 2114 slands cul! Not all 4K stalic
| Rams are crested equal! Soms of the other 4K's
have clocked chip enabiefines and various timing
.| windows just a8 criticel as Dynamic RAM's. Some

al our compatitor's 16K boards use these “iricky™
devices. Bul not us! The 2114 is the ONLY logica!
choice for & trouble-fres, siraightionward design.

| G

KIT FEATURES:

line!
3. Uses 2114 (450NS) 4K Static Rams.

7. Kit includes ALL parts and sockets.
8. PHANTOM s jumpered 10 PIN 67.

+8 Voit Buss.

mulipla of 4K.

1( 16K STATIC RAM SS-50 BUSS

'
I
l
'
|

flﬁlll:;:llenllx

1"".:.: IZNNXNSRER
¥ . o, o g e

1. Addressaklo a8 four separate 4K Blocks.
2. ON BOAAD BANK SELECT circuitry.
{Cromemco Standardl). Altows up to 512K on

4. ON BOARD SELECTABLE WAIT STATES.

5. Double sided PC Board, with soider mash and
silk screenad Iayoul Gold piated contact hngers.
@. All sddress and dale lines fully bullered

9. LOW POWER: under 2 amps TYPICAL lrom the
10. Blank PC Board can be populated as any

m e B g ¥z

3295 «:

FULLY STATIC
AT DYNAMIC PRICES

KIT FEATURES: 1, Addressable on 16K Boundaries

2. Uses 2114 Static Ram

3. Runs at Full Speed

FOR SWTPC | 4. Double sided PC Board. Solder

6800 BUSS! mask and silk screened layout.

Gold fingers.

ASSEMBLED anp] 2 All Parts and Sockets included
TESTED - $30 6. Low Power: Under 2 Amps

BLANK PC BOARD W/DATA—$33 Typical
| LOW PROFILE SOCKET SET—$12  ASSEMBLED & TESTED—ADD $30 || BLANK PC BOARD—$33 COMPLETE SOCKET SET—$12
\_ SUPPOAT IC'S & CAPS—$19.95 2114 RAWS—8FOR $60.95  J\ SUPPORT IC'S AND CAPS—$19.95 .

Thousands of computer systems rely on this rugged, work |-
horse, RAM board. Designed for error-free, NO HASSLE,|:

Blank PC Board w/Documentation | .

$-100 Z80 CPU CARD

ASSEMBLEOD AND TESTED! READY TO USE! Over 3 years of
design efforts were required to produce a TRUE S-100 Z80 CPU
at a genuinely bargain price! 95
FEATgURES: Y s P 4 MHZ! 31 59
« 2 or 4 MHZ Operation.
« Generates MWRITE. 50 no front panel required.
* Jump on reset capabilily QE
» 8080 Signals emulated for S-100 compatability.
* Top Qualily PCB, Silk Screened. Solder Masked, Gold Plated Contact
Fingers.
Z-80 PROGRAMMING MANUAL

B8y MOSTEK, or ZILOG. The most detailed explanation

ever on the working of the Z-80 CPU CHIPS. At least
one full page on each of the 158 Z-80 instructions. A
MUST reference manual for any user of the Z-80. 300
pages. Just off the press. $12.95

PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS!

FACTORY CLOSE OUT - SPECIAL PURCHASE!
#16KRA

16K S-100 Dynamic Ram Board - $149.%
ORIGINALLY PRICED AT $429 each!

We purchased the remaining inventory of PT’s popular
16K Ram Board when they recently closed their plant.
Don’t miss the boat! These are brand new, fully tested,
ASSEMBLED and ready to go. All are sold with our
standard 90 day limited warranty!l

72 Page Full Manual, Included Freel

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFOANIA, THE SUPPLIERS OF CPM SOFTWARE.

Digital Research: Computers

P.0. Box 401565 » GARLAND, TEXAS 75040 * (214) 494-1505

TERMS: Add 50¢ postage, we iy balnnce Ordeis undm §15 add 75€ handiing

Back Guarantiee on all doms

Circle 100 on inquiry card.
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Whst's New?

SOFTWARE

Pascal for 6800 Processor

A new Pascal compiler is available
which runs under the TSC Flex Version
1.0 operating system on a SwTPC 6800
system (or equivalent) with sufficient
hardware. It is possible to compile and
run Pascal programs in as little as 16 K
bytes using a 5-inch floppy disk. The
run-time system interfaces fully with
Flex, permits user device handling, and
includes a paging facility which is
invoked automatically if there is suffi-
cient real memory for a large program.

In a 32 K byte, 1 MHz clock fre-
quency system with dual floppy disks,
Pascal programs can be compiled at
over 80 lines per minute, With 20 K
bytes, compilation is at 35 lines per
minute, under the paging mode of ex-
ecution. The P-code generated by the
compiler is compact and efficient, so
that programs execute much faster than
is possible with conventional inter-
preters.

The compiler is written in the subset
of Pascal which it supports, and includes
files, procedures, functions, recursion,
sets, arrays, and CASE statements as

well as the looping and branching con-
structs.

Release Version 1.0 of the Pascal com-
piler and P-code interpreter and run-
time system are provided on a Flex Ver-
sion 1.0 format 5-inch floppy disk. User
documentation, useful utilities, and
specimen programs are also supplied.
Contact Lucidata (Pascal Div),
Oosteinde 223, Voorburg 2271 EG (ZH),
NETHERLANDS.

Circte 620 on inquiry card.

C Compiler for 8080
Microcomputer

A full C compiler for 8080-based
microcomputer systems is available from
Whitesmiths Ltd, 127 E 59th St, New
York NY 10022. Provided with the com-
piler are a complete set of runtime sup-
port routines; the Whitesmiths Portable
C Library, an interface library for
operation of C under either CP/M or
ISIS-II operating systems; and a
translator for the narrative assembly
language A-Natural.

The 8080 compiler is currently

available as a cross-compiler running on
the PDP-11 under UNIX, RSX-11M,
RT-11, RSTS/E, and IAS operating
systems. Operating in three sequential
passes, it produces A-Natural code,
which is then translated to assembly
language that is compatible with Intel’s
asm80 and Microsoft's Macro-80. Source
code may also be written in A-Natural
for processing by the same translator.
Owners of the Whitesmiths PDP-11 C
Compiler will find that the 8080 im-
plementation is highly compatible. Pro-
grams written using only the Portable C
Library should run unchanged on the
8080, permitting extensive code checking

.on the PDP-11.

A standard cross-compiler package is
available at a price of $700 for object
code to be run on a single processor.
This package includes the C compiler
and PDP-11 support routines, the
A-Natural translator, and the runtime
library for use on a single 8080 pro-
cessor. Use of the minimal machine-
interface library on additional
microcomputers is available for as little
as $10 per processor.

Circle 821 on inquiry card.

SAVE THE WHALE

The Fin Whale is the world’s greatest long-distance communicator.

Scientists believe that loud, deep-tone, low-frequency
sounds made by Fin Whales (frequencies around 20
hertz, or cycles per second) actually travel -
underwater for distances of at least 500 . i

. . o AN
miles, and under optimum conditions ¥ g

might carry for a radius of over
4,000 miles, potentially reach-

ing an area greater than the s Y

entire Atlantic Ocean.

..- ,‘ ",‘A(, 214 % .

* (’E"J ral :
e :

Fin Whales, the second largest

< creatures ever to have lived on planet
earth, grow up to 24 meters in length {ex-

ceeded only by the 30-meter Blue Whale), and

inhabit all the oceans of the world. Tens of thousands of

Fin Whales have been "‘harvested’’ in recent years, by agreement

of the International Whaling Commission, for the sale of products

for which substitutes are readily available.

Drawing by
Don Sineti *

The CONNECTICUT CETACEAN SOCIETY is a small, totally volunteer, non-profit edu-
cation and conservation organization dedicated to seeking the abolition of all whale killing. Any
concerned citizen can help our efforts by sending name and address and a $15 or more contribution
to: CCS, P. O. Box 145, Wethersfield CT 06109.
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J A DE Computer Products

JADE'S NEW MAINFRAME

THE PIGGY IS HERE!

This sleak new mainframe is beautifully designed
around JADE'S six slot ISO-BUS motherboard and
an 18 amp power supply with provisions for up to 3
mini-floppy drives. This is a practical, state-of-the-
art design whose looks just can't be beat!
ENS-106320 [without drives) ) $475.00

JADE'S NEW INTELLIGENT CONTROLLER

THE DOUBLE-D

Read/write in single or double density.
8" or 5'/," drives.
CP/M compatible in either single or double density.
On-board Z-80 CPU ailows universal compatibility.
Programmed data transfer. No DMA.
Controls up to 8 drives.
Software selectable density.
Our new controller utilizes the IBM standard formats for
proven reliability, Datarecovery is enhanced through the use
of a phase-iocked-loop data separation circuit and write
precompensation. Single and double density disk drives can
be mixed in the same system.

.. $285.00

ASSEMBLED & TESTED .. . $348.00

TRS-80
MINI-DISK
SYSTEM

The V80 out-performs standard Radio Shack
drives!--23% more storage capacity, 8 times faster
access time, more reliable, and much less
expensive. Includes disk drive, power supply,
regulator board, and case. MSM-358000 $395.00
Interface cable for VB0 WCA-3421 $24.95

BARE BOARD with MANUAL
MANUAL

$55.00

INTEGRAL DATA SYSTEMS MODEL 440 PRINTER

THE PAPER TIGER

Up to 198 CPS

1.75 t0 9.5 inch adjustable
tractor feed.

Parallel and serial
intarface.

98 charactar ASCIl set

132 columns- 6 ar 8
lines/inch

Eight software selectable
character sizes.

110, 300, 600, 1200 baud.
PRM-33440 ..............
For the Graphics Option with 2K Buffer add $199.00

SD SYSTEMS
VERSA-FLOPPY

ASSEMBLED & TESTED ............... $239.00

TARBELL
FLOPPY DISK INTERFACE
JADE KIT
ASSEMBLED & TESTED

FLOPPY DISK SPECIAL

TWO SIEMENS 8" DISK DRIVES
JADE DOUBLE-D CONTROLLER KIT

DISKETTE SPECIAL
5.25" SOFT, 10, OR 16 SECTOR
10 for $29.95
8" SOFT SECTOR IBM COMPATIBLE
10 for $34.95

POWER SUPPLY FOR DRIVES
CP/M OPERATING SYSTEM W/BASIC-E
BOX OF 10 DOUBLE DENSITY DISKS
INTERFACE CABLES---A $1594.95 VALUE.

JADE SPECIAL $1225.00

JADE JP80-T PRINTER
HARD COPY.....EASY PRICE!

JADE is proud to announce the low-cost solution to your
hard copy needs. The JADE JP80-T printer is a high quality
80 column dot matrix printer withian adjustable width tractor
feed mecharusm_We are certain that you can not geta better
printer in this price range!

FAST-150 cps print speed, 80 columns per line.
VERSATILE-adjustable tractor feed 2” to 10".
Upper and lower case 38 character ASCI| set.

5 X 7 dot matrix with e sel ble ch 4
Ceritronics-type paraliel Interface.
Interface/cables {labie for most popull

PRM-27081

widths.

micr 8.

$749.95

$-100 CONNECTOR SALE

100 PIN IMSAI TYPE SOLDER-TAIL CONNECTOR
6 for $17.50 . 12 for $29.95

RS-232 SET SPECIAL $6.50
DB-25, DB-25P, DB-25 COVER
DB-255 (FEMALE)

DB-25P (MALE)
DB-25€ (COVER)

PART NUMBER NUMBER OF SWITCHES
SWD-103

SWD-104

SWD-105

SWD-108

SwWD-107

5wWD-108

SwD-108

SWD-110 ]

PAICE
$118
§1.20
$1.24
$1.28
§1.30
$1.34
$1.36
$1.38

FLOPPY DISK DRIVES

NEW BASF MINI-FLOPPY

Shugart SA400 compatible but only two-thirds the
size! 40 track, double density 54" drive. Very low
power consumption!

MRl B51 5% DRIVE

Single or double density, up to 40 tracks, track-to-
track access time of 5ms, Shugart SA400
compatible.

MPI B52 5Y," DRIVE
Double-sided version of MP| B51.
SHUGART SA400 5'/;" DRIVE
Single density, 35 track.
SIEMENS FDD100-8 8" DRIVE $4985.00
Certfied double density Shugart 801R
replacement.Runs much cooler and quieter.
SIEMENS FDD200-8 8" DRIVE $575.00
Double-sided. double density version of FDD100-8.
SHUGART B801R 8" DRIVE $575.00
Hard or soft sectored, 400K byte drive.
PERSCI 277 DOUBLE 8" DRIVE $1585.00
Limited quantity with slim line case & power supply

$450.00

$325.00

CENTRONICS 730 PRINTER

THE ANY-PAPER PRINTER
This printer can use roll paper, fantold paper. or single
sheets because it is equipped with both frictiorifeed and pin
teed mechanisms.
RS232 or paraliel Interface.
86 ASCIl character set, upper and lower case.
80 characters per fine, 7 X 7 dot matrix.
50 cpu print speed.
Weighs less than 10 pounds!

PRM-15730 $950.00

EXIDY SORCERER
FR E E 12 INCH B & W MONITOR
WITH EVERY 16K SORCERER

Flexibility is the key. The Sorcerer Computergives youthe
tiexibility of using ready-to-run. pre-packaged programs or doing
your won thing and personalizing the programs for yourself. Whic
ever you choose. The Sorcerer is the personal computer that
speaks your language

The Sorcerer also provides full graphics capabilities. Each
character formed by an 8 x 8 dot cell. can be programmed as a
graphic symbol set. High resolution (512 x 240 addressable
points) gives a tota! of 122.880 locations for super animation and

extremely light plotting curves. The alphanumeric set givasb4 x 30
characters on the video screen.
$1150.00

POWER SUPPLIES

For a single 5, disk drive.
PSD-249A

For a single 8" disk drive
PSD-205A

For two 8" disk drives.

For Rockwell ALM-65
PSX-030A

Far KIM-1 gr SYM-1

With 18K of memory
LEEDEX MONITOR $139.00
® 12" Black and White
® 12 MHZ Bandwidih
@ Handsome Plastic Case

TEXTOOL
ZIP* DIP | SOCKETS

- - T 9

18 PIN ZIP* DIP I
24PINZIP° DIPNl ... $750
40 PIN ZIP* DIP Il .. $10.25

* ZERQ INSERTIOM PRESSURE

'S

... $5.50
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CP/M 2.0

Digital Research has done it again! This new release of their
industry standard disk operating system is bound to be an
even bigger hit than the original version. All of the
fundamental file-size restrictions of release 1 have been
eliminated. while maintaining full compatibility with the
earlier versians. This new releasecan be field-configured by
the user for a single mini-disk up through a muitiple drive
hard-disk system with 128 megabyte capacity. Field
configuration can be accomplished easily through use of the
Macro Library (DISKDEF) provided with CP/M 2.0.

A powerful operating system for only ... $150.00

JADE DISK CABLES

MINI-DISK CABLE KIT--Connects two 5" mini-
floppies to your disk controller board and power
supply. Includes 5' signal cable with three 34 pin
edge connectors, plus power supply connectors
and cables. WCA-3431K $34.95

SIGNAL CABLE ONLY--Connects one 5Y," drive to
edge lype controller card. WCA-JM2TA .. $24.95
For two 5" drives. WCA-J4J1A

8" DISK CABLE KiT--Connects two 8" disk drives to
edge type controlier card such as the Versafioppy
and Double D. Includes 5’ signai cable with three 50
pin edge connectors, plus power supply cables and
connectors, WCA-5031K $38.45
8" DISK CABLE KIT--Same as WCA-5031K except
controller end of signal cable has a pin type
connector such as the Tarbell controiler.
WCA-5032K

Circle 195 on inquiry card.
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TEXAS INSTRUMENTS

High quality 13 inch color monitor!

Up to 72K total memory capacity.

16-cotor graphics capability - easy.to access high msa!unon
graphics have special features that let you define your own
characters, charts, graphs, etc.

Music and sound effects - build three-note chords and adjust
frequency, duration and volume quickly and simply. Five fuli
octaves, Built-in equation calculator—Unique convenience
feature helps you find quick solutions to everyday math
problems, as well as complex scientific calgulabions.
Programs are sealed securely in SOLID STATE SOFTWARE.
COMMAND MODULES. These ROM pack acctually add
memory to the TI-99/4 so that the console’'s memory can be
utilized tor user input. SYQ-8994A $1150.00

JADE

MEMORY EXPANSION KITS
FOR

TRS-80 APPLE EXIDY

Everything you need to add 16K of memory to your
computer. Your kit comes neatly packaged with
easy to follow instructions. In just minutes your
computer is ready to tackle more advanced

" $82.00

800-421-5809 CONTINENTAL U.S.
800-262-1710

INSIDE CALIFORNIA

ROCKWELL AIM-65

THE HEAD-START IN MICHOCOMPUTERS

A KIM-1 COMPATIBLE
MACHINE WITH ON-
BOARD PRINTER AND A
REAL KEYBOARD!

AIM-65 w/1K of RAM §375 00
AIM-65 w/4K of RAM §450.00
8K BASIC in ROM $10000 4%
4K Assembier/Editor $80.00, .
Power Supply $59.95

Case of AIM-65 §49.95

Special Packa 'ge Price  $599.00
4K AIM-65. BK BASIC AQOM, Power Suppily. and Case

SD SYSTEMS
Z-80 STARTER KIT

Based on the powerful Z-80 CPU. this kit is an ideal introduction
to microprocessors It has anon-boardkeyboardand display. plus
cassetle tape interface. and expansion provisions for two S-100
connectors. This "Do-it-ali-Board” will also program the 2716 2K

$439.00

SD SYSTEMS
SBC-100
An § 100 single board computer. Z 80 CPU with 1024 bytes ot
RAM 8-32K bytes of PROM Serial I/0 port.
Kit $239.95
$369.95

THE BIG Z

THE NEW Z-80 CPU BOARD FROM JADE
Features include @ S-100 Compatible available in 2MHz or
4MHz versions. #On-board 2708. 2716. or 2532 EPROM can
be addressed on any 1K, 2K or 4K boundary with power-on
jump to EPROM. @ On-board EPROM may be used in
SHADOW mode, allowing full 84K RAM to be used. @
Automatic MWRITE generation in front panel is not used.
@0On-board USART tor synchronous or asynchronous R232
operation (on-board baud rate generator). @Reverse
channel capability on USART allows use with buffered
peripherals or devices with not-ready signal.

2MHz Kit: CPU-30200K. 2ibs

Assembled and Tested CPU 30200A 2ib

4MHz Kit: CPU-3020 1K. 2 Ibs.

Assembled and Tested CPU-30201A. 2ibs. . ... ... $209.95

Solid State Music

2 Serial and 2 Parallel {/0.
Ports S 100 with fu)l hand shaklng

JADE Kit
Assembled . .
Bare Board

PARALLEL/SERIAL
INTERFACE

$-100 compatible, 2 serial 1/0
ports, 1 parallel /0.
$124.95
Assembled & Tested . $179.95

Bare Boand W/ Manual

PROTO BOARD
Includes gold plated fingers. $-100 s1ze. holds 72-16 pin dips,
accomodates all 8 thru 40 pin dip packages. Reg. 19.95
TEXA-TROB. ..o $16.95

SYM-1
6502- Based single board computer with keyboard/display.
KIM { hardware compatible, complete documantatign.
SYM-1 CPK-5002A . ............cc0cnvvennnenns $245.00
SYM-1 CASE, ENX-000005

MICROPROCESSORS 6600 PRODUCT

$18 e ... $5.25
zao (2MHz) . . $12.00
Z80A (4MHz) .

CDP1802CD .

. 510 95
.. $14.95
.. $24.95
.. $11.95
.. $12.50
.. $20.00

$15.95
.. $24.00
. $24.00

$10.00
3085 L. $23.00
TMS9900TL . $49.95

8080A SUPPORT DEVICES
8212 5.
8214

8216

8224 (ZMHZ)

6852P

e8soP . .. ..,

6862P .. ... .

687501

6880P . $2.5

CHAHACTER GENERATOHS

2513 Upper . . §795

2513 Lower . . 8675

2513 Upper (5 volt) 9.75

2513 Lower (5 volt) . $13.00

MCMB571 up scen .. $13.00

MCM6571A down scan$10.95
PROMS

1702A .
2708
a6 .. L.
2716 (5v) .. ...
2758 (5v) .. . .
DYNAMIC RAMS
4116/416D (zoom) .
2104/4086 . ... . ..
210784 .. ... ...
TMS4027/1096 .
STATIC RAMS
21102 (450ns) .
21L02 (250ns) ,.....
21011 . ...
211141
211241 . .
2114L (450nl)
2114L (300ns) .
TMS4044 (4501\') ..
TMS4044 (300ns) .
, S 410D (200ns) .
BAUD RATE GENERATORS 4200A (200ns) .
MC14411 $10.00 | MMS5257 (450ns)
14411 Crystal 5495 |* Mms257 (300ns)
JADE an y of over40001ine [tems, for prloe

. $5.00
. $12.95
. $49.00
. $49.00
$30.00

$12.95
. $4.75
$3.95
. 84,75

$1.50

. $1.75
.. $2.95
$3.25
.o 8295
. $8.00
$9.00

AYS5-1013A .
AYS-1014A .
TR16026
TMS6011
iM6403

JADE'S NEW MOTHERBOARDS

THE 1SO-BUS

The only motherboard availible today that is
designed to IEEE S-100 Bus Standards--a unique
network theory of design in whicheachsignallineis
surrounded by current mirrored ground lines.
significantly reducing RF radiation virtually
eliminating crosstalk. No need for active
termination. The perfect foundation for a 4MHz
system.

BARE BOARD

ASSEMBLED & TESTED
12- SLOT

BARE BOARD
KIT o e N
ASSEMBLED & TESTED
18-SLOT
BAREBOARD ..............c.co0nen ... $59.95
co.. $120.95

ASSEMBLED & TESTED .. $149.95

Circle 195 on inquiry card.

and deilvery on Items not listed (Including hard to find 74LS
devices!) pleass give us a call.

JFA IDXK:
Computer Products

4901 W ROSECRANS, HAWTHORNE, CA 80250
213-679-3113

PLACE ORDERS TOLL FREE

800-262-1710 800-421-5809
INSIDE CALIFORNIA CONTINENTAL U.5.
WRITE FOR OUR FREE 1878 CATALOG
FOR CUSTOMER SEAVICE OR TECHNICAL INGUIRIES

CALL 213-679-3017
TERMS CF SALE: Tush checks mine,
c Mirimum order $10.00
Mo

s and c:e::lnl

ngE e l'v it

e b JAQE JNTERHA TION' L CATALOG.

SD SYSTEMS

EXPANDORAM

Expandable to 32K or 64K

EXPANDO-32K KITS
Uses 4115 (BK X 1.250ns) Dynamic RAMs. Can be expanded ‘
in 8K increments up to 32K
8K $159.95 24K $249.95
16K $199.95 32K $299.95
EXPANDO-64K KITS
Uses 4116 (16K X 1, 200ns) Dynamic RAMs. Can be
expanded up to 64K in 16K increments
16K $249.95 48K $469.95
32K $369.95 64K $569.95

STATIC RAM BOARDS

$125.95
$175.00
$149.95
.. $180.00
.. $25.00
.. $250.00
. $325.00
$285.00
$350.00
.. $35.00
.. $539.95
. $650.00

8K 2MHz KIT

8K 2MHz ASSEMBLED & TESTED
8K 4MHz KIT

8K 4MHz ASSEMBLED & TESTED ..
8K BARE BOARD & MANUAL ......
16K 2MHz KIT

16K 2MHz ASSEMBLED & TESTED .
16K 4MHz KIT

16K BARE BOARD & MANUAL

32K 2MHz KIT

32K 2MHz ASSEMBLED & TESTED .
32K 4MHz KIT

32K 4MHz ASSEMBLED & TESTED $675.00

8D SYSTEMS

VDB-8024

An B0 by 24 1/Q mapped video board (or 5-100

systems. An on-board Z-80 processor is used 1o

control all funclions. A total of 256 user-

programmahble characters are available. Including

128 characters thal are supplied with the board

This s virlually a asfand-alone terminsi!
$319.95
$468.95

JADE VB-1B

This 64 by 16 memory-mapped video board is ideal
for use with word processing software such as the
Electric Pencil.

CKIT L T TR (PPN $127.50

ASSEMBLED AND TESTED ............ $169.95
BARE BOARD/MANUAL

VECTOR GRAPHICS

FLASHWRITER II

The ulimale memory-mapped B0 character by 24
line video board, the Vector Graphics FWII has
many advanced features: Onboard parallel
keyboard port. Power-on jump circuit, 8 X 10 dot
character matrix, and the optional ability to program
your own characters and/or graphics symbols. this
is THE perfect board for text editing systems.

ASSEMBLED AND TESTED $320.00

NOVATION CAT.
ACOUSTIC MODEM

Foatures include 300 Baud Answer Qnginate.Bell 109
Assebled and Tesled . .. ... ..., $189.00
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JULY BOMB RESULTS

James Albus’ Model of the Brain for
Robot Control moved into first place
this month followed closely by Roger

Chaffee’s Quest.

Now, if only we

could design a program which could
play a good Adventure-type game.®
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