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We’ve Got It All!

With the new System 6000, 500 Series, and BC-12 line
of professional computers, a unique distributed processing
network, an excellent selection of peripherals, a com-
plete library of state-of-the-art software, the DataTech
Training School, and an aggressive international mar-
keting program, Billings does have it all. Well, almost all.
The only thing we are lacking is you.

We need competent, professional dealers throughout
the world and especially in the United States. We have an
excellent product, outstanding factory support, and a
comprehensive training program for all of our dealers and
now we need you to help customers fill their data
processing needs.

Why Billings? Because we are small enough to really care about our dealers
and large enough to be able to promptly fill the dealer's orders.

With the new 6000 and 500 Series computer systems and the distributed
processing network, the market is virtually unlimited with the capability of selling
the basic unit to the small businesses and entire networks to the large companies
This versatility, as well as the reliability of the Billings system, are the keys of
success for an energetic dealer.

To help you support your hardware and software once it is in the customer's
office, you can call on the services of your nearest DataTech Center, or send
your prospective service people to a six-week DataTech School sponsored
by Billings where even a computer novice can learn to repair machines, do
programming, and train users.

If you have an enthusiastic, motivated sales organi-
zation and are interested in finding out how you can join
the Billings Team call or write:

Billings Computer Corporation )
18600 E. 37th o
Independence, MO 64057 // _'
(816) 373-0000 [ |
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The new Biliings 8000 Serfes Dala Centeris featured
on the cover of this historic issue of COMPUTER
PROGRESS.

COMPUTER PROGRESS MAGAZINE is
published quarterly by the Billings
Corporation’s Gomputer Division with
Winter, Spring, Summer and Fall editions.

The price per single copy is $2.00 with
special rates for multiple copies. A four-
issue subscription is available for $5.00
(US Funds). For more information about
rates and the Billings Software Listing
Service write: COMPUTER PROGRESS
MAGAZINE, 18600 E. 37th, Independ-
ence, Missouri 64057.

Material in this publication cannot be
reproduced without written permission
from the Billings Corporation, ©Copy-
right, Billings Corporation, 1982.
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CP SPOTLIGHT
COMPUTER PROGRESS features in this issue’s Spotlight Section,
the “Great Potato Caper.”

FROM THE PRESIDENT

INTERFACE
The Norwegian Connection ... Viking Mikrosystemer A/S makes
Billings largest selling business micro computer system in Norway.
COMPUTER PROGRESS takes a close-up look at Viking's success
story.

FEATURE STORY
DataTechs: Service is Our Business
What is a DataTech and what do they do? Billings reveals its new
marketing support program which emphasizes personalized service.

NEW PRODUCTS
Billings unveils its 6000 series line of professional computer
systems.

HARDWARE
The specifications for the BC-12 line of Computers and standard
printers are listed.

TECH SECTION

Billings Distributed Processing Network. COMPUTER PROGRESS
announces the Billings Distributed Processing Network featuring
functionally structured distribution.

UP & RUNNING
The latest released and field test version software packs. Alsolisted
are software offerings from Billings users.

BYTES AND PIECES
COMPUTER PROGRESS describes the new Billings Westlaw Pack,

Computamatic® Terminal software, and Database Manager as well
as other technical bulletins.
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The Great Potato Caper

By Jim Dangerfield

A frigid wind blew through the
late December night as a band of
sinisterfigures lurked in the shadows
near a red brick building in the
downtown industrial section of Kan-
sas City.

As the figures began to move
toward the security fence surround-
ing the building, somewhere in the
distance, a siren broke the con-
stant din of freeway traffic. The
figures slipped deeperintothe sha-
dows and waited.

A patrol car slowly cruised down
the deserted street with its search
light prying into random darkened
corners. The light danced across
the sign on the front of the brick
building — “Dell's Potatoes.”

The building had been broken
into just three nights before — on
Christmas Eve — and the local pa-
trol car was making its obligatory
security check.

Quickly, bolt cutters snipped
through the tough security fence
and the mysterious figures slipped
through the opening to the safety
of the shadows nexttothe building.

Crash! Thud! The alley window
shattered and two figures scrambled
into the warmth of the familiar office
— an office they had visited and
ransacked just a few nights before.

While loading up with tools, radios
and several othersmallitems during
their earlier visit, they had noticed
something worth more than all the
nicknacks they had collected to-
gether. But they had no way of get-
ting the computer back over the
high security fence.

This time they were on a special

mission. They knewwhatthey were
after and had made all of the pro-
visions to ensure that this night's
intrustion was successful.

A vellow light flicked on and
guickly scanned files ... desks ...
the floor ... finally it focused on
the small computer system on one
of the desks.

With little delay the intruders
unplugged the computer and a print-
er, shuffled back to the broken win-
dow and lowered the equipment to
an accomplice outside.

After making afinal check around
the office for any other valuables,
the last thief slipped from the window
back onto the pavement and all dis-
appeared into darkness.

As Dell Johnson, the owner of
Dell's Potatoes, arrived at work first
thing Monday morning, he was hit
with that sinking feeling in his stom-
ach as he realized that it had hap-
pened again. This time two very val-
uable pieces of equipment were
missing, his Billings BC-12FD com-
puter and his printer.

Immediately upon learning of the
loss, Dells Potatoes had another
Billings Computer installed.

Though he could have picked
any other computer on the market
to replace the missing system, he
chose to buy another Billings.

According to the most recentre-
ports the police have no leads, but
Dell's Potatoes is up and running
again with a brand new Billings
Computer. cp

EDITOR'S NOTE: We at COMPUTER
PROGRESS were outraged by the
break-in at Dell's Potatoes and espe-
cially by the wanton destruction of
private property, but the incident
made us start to think.

Why did the thieves make a spe-
cial trip back to the scene of the
crime to snatch the Billings Com-
puter and what would they do with
the computer when they returned
to their hideout? Was the computer
still operating properly after being
tossed around as much as it must
have been in the cold weather and,
most importantly, why did Mr. John-
son decide to buy another Billings
Computer?

All of these guestions spawned
an idea for the next Billings Com-
puter national advertising campaign.

If you have an interesting story
about your Billings Computer Sys-
tem that you would like to share
with our readers, or if you have in-
formation about the “hot” computer,
please write or call our editorial
offices:

COMPUTER PROGRESS
18600 E. 37th
Independence, MO 64057
(8186) 373-0000
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FROM THE PRESIDENT

Itis indeed a pleasure in this historicissue of
COMPUTER PROGRESS to report the public an-
nouncement of the new Billings Distributed
Processing System. The development of this
system has taken over four years at a cost of
almaost ten million dollars. The original concept
forthe system, on which a process patentis now
pending, was the impetus which caused Billings
Corporation to become involved in the computer
industry backin 1977. ltwas ourfeeling that this

system, would have a very major and important
impact on the entire computer industry.

When the first system empioying functionaily
structured distribution became operative during
1981, the test performance results in potential
application of the system surpassed even our
most optimistic expectations. The unique char-
acteristic of our new functionally structured dis-
tribution system is the ability of the designto be
expanded in any direction without modifications
to application software and without limit. In con-
ventional computersystems, itis possible to ex-
pand the hardware until reaching a capacity for
a particular design. Then that hardware system
becomes obsolete and it is necessary to invest in
a more powerful computerto accommodate the
increasing demands of a user. In a system em-
ploying functionally structured distribution, the
system can continue to expand to unprece-
dented sizes and capacities (millions of terminals,
millions of hard disk drives) without slowing
down user access, without modifications to

N

new technology, when put to work in an actual .

application software or system software and
without reinvestment in existing pieces of the
system. Equally important, the cost of installing
and operating is substantially less than cost
associated with traditional technology.

The Billings Corporation has long been recog-
nized as an innovator of advanced technology.
We are pleased that Billings products have
performed reliably in the marketplace and that
the Corporation is known for its high-quality
service and user support. With this exciting new
technology, it is our intention to become a ma-
jor factor in the expanding computer industry of
the upcoming decade.

Upon the occasion of this historic announce-
ment | would like to express my personal and
sincere appreciation to the engineers, the pro-
grammers, the administrators, the assembly-
line workers, the suppliers, the dealers and the
many others that have contributed so much to
bring us to this very important point of begin-
ning. My sincere best wishes to all of the Billings
team as you continue to change the way com-
puters think.

Sincerely,

Roger E. Bil¥ngs




The Norwegian Connection

Of all the small computers sold
in Norway during 1981, one out of
four was made by Billings.

With a dedicated team of over
100 people throughout the nation,
including subdealers and home of-
fice personnel, Oslo-based Viking
Mikrosystemer A/S combined an
innovative marketing program with
a capable, reliable product to cap-
turea 25 percent share of the micro
computer market in Norway during
1981.

That 25 percent means in just
two years, through the efforts of
Viking, Billings has become the larg-
est selling small business computer
in Norway.

After joining the Billings team
officially on January 1, 1980, Vik-
ing-Askim A/S formed its computer
marketing division, Viking Mikro-
systemer A/S and hired a capable
staff of professionals to man the
main office.

With an initial investment of
$500,000 for operations and $500,000
in inventory, the momentum began
to build as work started on the de-
velopment of a Norwegian Account-
ing System.

By September of 1980, the Nor-
wegian Bookkeeper software was
released and 50 systems had been

sold. At year end, the sales team
had sold a total of 70 systems and
had broken into the black.

One of the reasons for their suc-
cess during the first two years was
primarily due to its national net-
work of subdealers which interacts
directly with users and potential
customers.

After a carefully planned adver-
tising campaign to attract subdeal-
ers, Viking had 94 bonafide leads
including software houses, CPA's,
and other professional offices and
by the end of 1980, they had 22
active, productive subdealerships.

By this time, the main office in
Oslo was fully staffed with seven
employees working in management
and clerical, as well as four each in
sales, software and hardware. The
main office offered a central repair
service center where subdealers
weretrained in hardware repairand
in the operation of the bookkeeper
package.

Each of the subdealers was re-
quired to have an electrical en-
gineer, applications programmer
with experience, a business man-
ager with sales experience and an
ability to talk with customers, and a
manager with business administra-
tion and management experience.

To stimulate name recognition

and tosupportthe subdealers mar-
keting efforts, Viking also began a
national ad campaign promoting
the product amounting to over
$50,000 during 1980 and $120,000
in 1981.

The increased exposure and local
dealerships activity paid off. During
1981, the number of subdealers
increased to 46 and sales began to
increase proportionately.

With over 160 systems — 120
BC-12FD’s and 40 BC-12DF2M's
— sold in 1981, Viking recorded
$2,200,000 in net sales which pro-
duced a net profit of over $200,000.
They were able to pay back over
$400,000 to the mother company
for the initial investment.

Users purchasing systems during
the first two years of operation in-
cluded a taxi service, a furniture
store, a gas station, accountants,
shoe stores, paint shops, and a
glass supply house, among others.

Viking was able to develop a
special software program for the
glass supply house to determine
the cost of glass as well as other
specialized programs for its users.

Projections for 1982 are just as
rosey for the energetic dealership
as it plans to remain the number
one source for small business com-
puters in Norway. cp



The Viking Team

Olaf Berli — Engineer He

Stein Caspersen — Programmer




CP FEATURES...

The DataTechs

Service is Qur Business

As more sophisticated technol-
ogy brings the cost of computer
systems within reach of nearly every
small business and even the indi-
vidual, a new crisis is developing.
Those purchasing a system are find-
ing that without programmers, in-
stallers, and repairmen, their newly
acquired computer is an expensive,
useless nuisance.

This demand for qualified per-
sonnel in computer programming,
repair, and sales is creating another
growing problem in the industry.
The supply of qualified computer
technicians and software special-
ists has not kept pace with the ever
growing demand, leaving a gap in
the service department while driv-
ing salaries out of the reach of
many computer companies.

Without the ability of capably
supporting users’ machines and soft-
ware after the purchase is made,
many computer companies are fac-
ing serious law suits and are quickly
getting a bad name.

Billings Computer Corporation
foresaw the upcoming crisis and
prepared for it by designing a pro-
duct that could be installed, pro-
grammed, and repaired by persons
with little or no formal education in
the computer field. It was found
that from the intensive six-week
training program, nearly all of the
students who graduated could han-
dle all of the basic repairs for both
hardware and software problems.

As the students successfully com-
plete the training course, they be-
come Data Technologists (DataTechs)
and are qualified to install the ma-
chine, help the user with program-
ming guestions, and service the
system if something does gowrong.

Most experts thought it absurd
to spend the extratime and money

to develop special Gomputamatic®
software and easy to maintain hard-
ware units. Besides, everyone knows
it takes at least two years of train-
ing for a person to become even
modestly competent as a comput-
er programmer and another two
years of electronics training to be
able to repair a system.

Archemedes once made the state-
ment that if he had the right tools (a
lever and fulcrum) and a place to
stand, he could move the world.

Billings plans to do some “world
moving” in the computer market-
place with its DataTech Program.
They have developed the right tools
forthe right job, thus making it much
easier to teach relatively unskilled
persons everything they need to
know about the Billings system ina
very short time.

An example of the DataTech's
programming tools is Screen-ASIST.
This user-friendly program allows
the DataTech to create screens for
special user application programs
very easily. Because Screen-ASIST
is written in a format that leads the
user step-by-step through the pro-
gram, even the most complicated
COBOL programs can be modified
without a complicated procedure
or extensive computer background.

Because the computer hardware
has a modular design, the DataTech
learns basic trouble-shooting tech-
nigues to determine the source of
the problem and then simply swaps
out the faulty part.

When a user invests in a Bill-
ings system, he/shenotonlygetsa
professional, versatile machine, but
also quick, efficient service at no
cost if the machine is still under
warranty and for a very low cost
thereafter.

“In most cases, when a person
first buys a computer,” explained

Dr. Robert Ridge, Billings’ assistant
to the president, “there are a multi-
tude of guestions about the hard-
ware aswell asthe software, even if
he/she is an experienced computer
user. We have trained each Data-
Tech to help the user ease through
that adjustment period.”

“With many computer companies,
auser might have a problem identi-
fying the right person to askabouta
problem,” continued Dr. Ridge. “In
the case of the DataTech Program,
training, hardware support, and soft-
ware support all come from the
same person, which makes it much
more convenient to get the assist-
ance needed.”

Though previous computer ex-
perience is no a prerequisite, the pro-
spective DataTech must meet other
very strict requirements before be-
ing allowed to enter the program.

DataTechs must be dynamic, out-
going, self-confident and enjoy work-
ing with people. He or she also must
have a professional, neat appear-
ance and must be enthusiastic and
energetic.

It is imperative that a DataTech
be self-motivated, work well under
pressure and be capable of mak-
ing a good salary and willing to set-
tle for nothing less, according to
the application form.

When candidates are first screened,
they are told that they will be re-
quired to attend the six-week train-
ing course without pay, but they
can receive a paid-in-full scholar-




Ateam of profassionally-trained DataTechs,
a vital part of any Billings dealership,
oroviding personalized service to the cus-
fomerinciuding consultation and training
(left), hardware repair (above) and pro-
gramming (tight). Dealers can send Data-
Tech candidates lo a rigorous six-week
training course at the Billings headquar-
ters in Independence, Missours

ship if they qualify.

Commitment is the key word in
becoming a DataTech — commit-
ment to learning, working, and fol-
lowing instructions.

Using these criteria, the pros-
pective students are carefully
screened, especially those sent by
Billings dealers and other Data-
Tech Centers.

“We want to ensure,” said Roger
E. Billings, president of Billings Com-
puter, “that the student and the
dealer won't be wasting their time
and money participating in the school.
The course isrigorous and not every-
one will make it through, therefore,
it is our policy we only accept the
most capable applicants with the
best chance of completing the course
successfully.”

During the six weeks of intensive
training before becoming a Data-
Tech trainee, the students not only
learn the mechanics of servicing
machines and software, but also are

taught to determine if a person or
company really needs a computer,
and, finally, provide courteous serv-
ice once the decision is made to
invest in a system.

For six weeks the prospective
DataTechs eat, drink, and sleep
computers eight hours each day,
five days a week, listening to lec-
tures, taking tests, and gaining hands-
on experience while actually doing
some programming and repairing
machines.

On Tuesday and Thursday eve-
nings, special retention sessions
also are required to test the stu-
dents’ knowledge of what they have
learned.

“The progress of each student is
closely monitored,” said the Man-
ager of the DataTech School, Rob-
ert L. Mitchell, “through testing ex-
periences and personal observation.
Before they can advance inthe pro-
gram, they must demonstrate com-

petency at each level of the class. If
students can’t meet the minimum
requirements, they are scrubbed
from the program.”

After certifying through an ex-
tensive testing program in all as-
pects of marketing and servicing,
the Billings Computer Systems, the
student becomes a DataTech Trainee
and is ready to learn the lessons
only field experience can teach.

CASE IN POINT: Late on a Fri-
day afternoon the phone rings in
the DataTech Center. Mr. Grand
has a problem with his payroll pro-
gram. The person manning the phones
transfers the call to the DataTech
who is assigned to Mr. Grand.

After analyzing the symptoms
over the phone and guiding Mr.
Grand through a few simple tests,
the DataTech realizes he will have
to make a personal visit. He grabs
his service kit and is in Mr. Grand's
office in 20 minutes prepared for
any eventuality.

While he double checks the disk
drives to see if it is a hardware or
software problem, he discovers that
none of the diskettes will boot up.

He tests both disk drives with an
oscilloscope and an alignment disk-
ette. The azimuth is off on the “A”
drive. Within just a few minutes, the
DataTech swaps out the suspect
drive with a reconditioned one and
tests the program again — it works
perfectly!

Mr. Grand is able to complete
his payroll and it's business as usual.
The downtime was kept to a mini-
mum and the drive was covered un-
der the Billings warranty program
which means Mr. Grand pays noth-
ing for the visit or repair.

With the first pilot DataTech Cen-
ter now servicing the Greater Kan-
sas City area, Billings plans to pen-
etrate each major metropolitan mar-
ket throughout the United States
using the DataTech approach. Ex-
isting Billings dealers also are en-
couraged to enroll students in the
DataTech school.

As each of the centers is ini-
tiated, potential DataTechs from that
area will enter the DataTech School
in Independence, Missouri for the
six-week course.

“Our goal, as a company,” con-
cluded Mr. Billings, “is to provide
competent, friendly service to every-
one that invests in one of our sys-
tems. We believe that a DataTech
network nationwide will help us to
accomplish that goal.” cp
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The Billings 6000 Series |

After four and a half years and
$10 million, Billings Computer Cor-
poration has released the 6000
Series Computers.

The B000 Series is a melding
together of futuristic design and
state-of-the-art hardware technol-
ogy and forms the foundation of the
Billings Distributed Processing Net-
work.

The modular design allows al-
most unlimited versatility with the
ability to interface mini-floppies,
eight-inch floppies, Winchesters, re-
movable hard disks, modems, and
other options. This versatility en-
ables Billings to compete in the
markets previously reserved for mini
and mainframe computers. In ad-
dition the system can be expanded
indefinitely by merely adding an
unlimited number of Billings Com-
puter Systems without sacrificing
speed.

To give the user awiderrange of
capacity options, Billings provides
three 6000 Series CPUs including
the 6000 CPU-I which has one 360K-
byte mini-floppy, and seven unused
option slots; the 6000 CPU-Il which
has two mini-floppies with a total
capacity of 720K-bytes; and the
6000 CPU which has no internal
mini-floppies, but has eight empty
option board slots allowing the unit
to be connected to any of the 6000
Series mass storage modules.

For added convenience, all of
the new System 6000 CPUs have a
detachable keyboard and are de-
signed to allow interchanging the
CRT so that in the future the user
may have the option of either color
graphics or standard computer screen.

The new CRT screens are coated
with a special no-glare finish.

Not only is the 6000 Series flex-
ible, versatile, and very reasonably
priced, its contemporary design and
clean graphics will enhance any
office setting. Another design con-
sideration plus for the 6000 Series
is its portability.

Though the 6000 Series is a
step beyond the 500 CPU and stand-
ard BC-12 line of professional com-
puters, it is completely interfaceable
with the earlier systems and fea-
tures the same high standard of
reliability and support.

The electronics of the System
6000 consist of two major divisions
— the System Controller and the
I/O Controllers — both of which
have been refined and upgraded
over previous Billings systems.

The 6000 System Controller is
the heart of the processing system.
The processor is a Z80A-CPU oper-
ing with a4 MHz clock. Throughput

is maximized since no WAIT states
are generated. The standard 64K
bytes of RAM is monitored by a
parity checking circuit. In the unlike-
ly event of a memory failure, a non-
maskable interrupt will be generated
by the parity detection circuit to
prevent invalid and possibly destruc-
tive operations.

After a RESET or power-on con-
dition, a 2K byte ROM is enabled
which executes a complete memory
test before loading the Billings Oper-
ating System. When BOS is loaded,
the ROM is masked out of the mem-
ory space to allow more user RAM.
By pressing the ENTER key during
the memory test, the memory test
will be halted and control will pass
to the diagnostic monitor. Various
1/0 diagnostics may be performed
at this level. For complete system
testing, a test connector is provid-
ed. An external testing system or
emulator may be attached to this
connector. cp

500 Series

The System 500 computer family
consists of the 500 CPU, 500 CPU-
I, and the 500 CPU-II and is in the
middle range of the Billings line be-
tween the BC-12FD and 6000 Series.

A step above the BC-12FD, the
500 Series utilizes basically the
same main logic board as the “FD”
but has, in addition, an internal

power supply, more stylized pack-
aging, detachable keyboard, and a
new no-glare CRT.

The 500 CPU-I has one internal
flexible disk drive, the 500 CPU-II
has two drives and the 500 CPU
has no internal drives and can easily
be attached to the 6000 Series
Floppy Disk unit.
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The 8000 Series Option Boards

To allow greater flexibility in the 6000
CPUs, several empty option board slots
are provided. By inserting the appro-
priate option board, the CPU candrive a
wide variety of Billings peripherals in-
cluding printers, plotters, the 6000 Modem,
the 8000 Winchester-1 and -11, the 6000
Floppy Disk, the 6000 Tape, and others.

The Video Board is used to provide
the control signals for the video display
unitand is a standard part of each of the
6000 CPU modules.

The Flexible Disk Controller Board
is used for controlling either mini-floppies
or eight-inch floppy disk drives. This is
jumper selectable on the board so that
the user has the option of using either
type of drive with two FDCB’s and have
both sizes on the same CPU unit.

The Mass Storage Interface Board
provides a parallel interface to connect
the 6000 Tape Unit.

The Serial Peripheral Interface
Board supports two RS 232-C channels
suitable for driving serial printers, plot-
ters and other peripheral devices.

The 6000 Modem Interface Board
is used to connect the 6000 CPUs to
the 8000 Modem with each controlling
up to eight channels in the modem.

The Serial Communications Inter-
face Board is a fully-implemented RS
232-C communications interface driver
which can control four channels of either
asynchrenous, synchronous, or bit-ori-
ented protocols such as SDLC and HDLC.

11




BC-12FD

- Among the distinctive features of the BC-12 is automatic
memory error detectlcn which notifies the operator of any
malfunction before data is lost. A full 64K bytes of memory is
standard in every unit to allow for maximum power in handling
L | complex tasks. The two disk drives which are integral to the unit
use dual-sided, double-density recording to allow enough storage
| for serious business or scientific data processing.
il To facilitate effective communication between the user and
the computer; the keyboard includes a numeric pad, a cursor
_ control section and 16 user-definable function keys in
_ addition to the standard typewriter section for a total
-of 94 keys. The display screen is a full 24 rows of 80
- columns with reverse video, dual intensity, and
. graphics capabilities.

PRINTERS

P-1 1 o
. The B:Ilmgs P-110 is a low-cost
printer providing many advanced
features including a graphic cap-
ability.
The printing capabmnes of the
. P-110 are remarkable for such a
small prmter Not only can it print
80, 96 or 132 characters on an 8-
inch line, but a special serif print
mode changes the dot matrix to 7-
high by 11-wide for correspondence
printing. Also, dot addressable
_grapics capability is provided for
plotting, printing screen graphics,
drawing illustrations or producing
identification marks. The horizontal
resolution can easily be modified
_ through selection of one of the
- four horlzontai dot spacings, and
- double width pnntlng a!so is in-
. cluded.
The prmter speed of 100 char-

~ acters per second is enhanced by
_automatically printing bidirectionally
 to eliminate unnecessary head
. movement. Forms may vary in width

from 1 to 8.5 inches and may have
two copies besides the original.

P-510

With speed of 180 characters

per second, the F-510 printer fea:
tures bidirectional printing which
enhances throughput by reducing
nen-printing head motion and a

maximum slew rate of 6 inches per

second to minimize form feequ
delays.

With the E'nlimgs P-510 pr;mer
forms may vary in width from 3 to
15 inches, and a lever is provided

to adjust for printing of forms up to

six parts. The easy-to-change car-

tridge ribbon is rated for a life of 3

to 4 million characters.

The legibility quality of the P-510
is due to the 9-wire printhead

which allows frue lowercase de-

- scenders and smuttaneous under—

lining.

All 96 ASCI characters are printed

on a 9-high by 7-wide dot malrix

- and expandable print can be used
 to emphasize important text or

headings.
Because of the quality of the

printhead, the P-510 has proven to

be one of the most durable in the
industry with livetesting at over
650 million characters. ;

f’f!f}!H’J’f!llII[illllll\.\‘il'ﬁ“i\-'\\\'\\“

P-710

The Billings P-710 consolidates
all logic electronics on a single
hoard, incorporates a faster, more
precise digital positioning system,
and offers a higher etficiency, com-
pact, one-piece universal power
supply that its predecessor the
P-55,

The P-710 prints up to 55 char-
acters per second using a print
“thimble" which contains up to 128
fully-formed characters and fea-
tures enhanced paper control sys-
tem which uses a dual pressure
rolier assembly and a three-rolier
bail assembly which guides the
paper firmly to the platen when the
friction feed is engaged. This method
ensures smooth, sure paper feed-
ing, without skewing and also en-
sures excellent horizontal and ver-
tical (line-to-line) regiqrraiuon of the
printed text.

Seme of the word processing
enhancements include: hall-line feed,

- negative half-line feed, automatic

bold printing, shadow printing and
underscore offset section.
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TECH SECTION

Distributed Processing Network

DISTRIBUTED DATA PROCESSING USING
FUNCTIONALLY STRUCTURED

DISTRIBUTION

by Roger E. Billings
and Robert J. Ridge

Introduction to the Functionaily
Structured Distribution Concept

The Functionally Structured Dis-
tribution System (FSDS) is a con-
cept which allows people to share
information with others in a distrib-
uted data processing environment.
This concept simplifies many of the
traditional design dilemmas encoun-
tered in conventional approaches
to distributed processing while pro-
viding unprecedented flexibility and
system performance. This concept
defines the elements which make
up the system and the rules for
connecting them to accomplish the
desired result.

Trends in Technology
Making the Concept Viable

Until recently, data processing
equipment was very expensive and
required trained technicians to op-
erate it. As a result, only very large
or wealthy organizations used this
equipment. The computing machines
required special electrical power
and air conditioning, and special
rooms were built to house the com-
puter and its supporting equipment
and personnel. The data processing
needs of the organization were de-
finedandgiventothe dataprocess-
ing department which had the assign-
ment to write programs and pro-
duce reports which met those needs.
This system of processing data often
produced unsatisfactory results due
to many factors, but among the
most important were the often faulty

communication between the person
who needed the information and
the programmers and others who
were required to obtain it, and the
difficulty in getting the information
correct and to the right personina
timely fashion.

Over the past several years the
price of computing equipment has
steadily gone down, and the cap-
ability of the equipment has in-
creased. This made it possible to
develop tools which made the equip-
ment much easier to use. As the
price of equipment continued to
decline, it became practical to lo-
cate near to the user of the infor-
mation terminals connected to the
computer. This made it possible for
the user to write programs and
retrieve data conveniently at his/her
own desk. This was a tremendous
advancement in data processing
and led to much greater use of
computers for an ever broadening
range of tasks by an ever expand-
inggroup of users. This new scheme,
called “interactive processing,” be-
came the main thrust of the data
processing industry in the 1970’s.
The traditional “batch” processing,
the process of submitting a request
and later receiving the result, was
replaced with interactive computing.
By entering a few simple commands,
the user could have the data re-
guested instantly displayed on the
terminal or printed on the printer.

Asthe number of users began to
increase, the capability of the com-
puter to handle so many tasks be-
gan to degrade the response to the
user. As more terminals were added,
the time spent waiting for the com-
puter to respond to a request be-
came greater and greater until it
became intolerable. Worse still, if
the computer malfunctioned or broke
down completely, the entire user
community suffered accordingly. In

addition, the complexity of program
operation in the computerincreased
significantly. Programs were written
to try to service all the requests of
all the users without affecting one
another. The cost of developing
new programs to generate new data
became greater as it became neces-
sary to spend extra effort to see
that new programs, or modifications
of old programs, did not affect other
users,

This problem hasreceived agreat
deal of attention, and ingenious
programming has resulted in signifi-
cant gains; but it is evident that the
cost, complexity and unreliability of
this approach to data processing
are serious problems and that a
new approach to the problem is
necessary.

The development of powerful mi-
croprocessors now makes possible
atotally new approach to Distributed
Data Processing. Instead of many
users sharing one computer, it now
is practical to build acomputeras a
network of microcomputers. Since
each user can have a personal com-
puter, the complexity of supporting
multiple users at once is removed.
Now if a computer breaks, only
oneuser is affected, and the cost of
a small computer is economical
enough that awhole computer can
be swapped while the defective
one is repaired. Thus the whole
computing process becomes very
reliable.

However, what if two or more
users need to have access to the
same information? It obviously is
not very practical or desirable to
have each person maintain infor-
mation which needs to be shared
with others. The solution is to con-
nect all the users’ computers to-
gether in a distributed processing
network that allows them to share
common data but without the com-
plexity and response time difficul-
ties that are characteristic of the
multi-user computer system. Although
the virtues of a microprocessor-
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USER STATIONS

FIGURE 2
DISTRIBUTED DATA PROCESSING
WITH FUNCTIONAL DISTRIBUTION
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resources shared by all users
in a distributed system.

10. The cost pertransaction pro-
cessed should be less than
with other systems when all
costs are considered. Not
only hardware costs, but soft-
ware, maintenence, reliabil-
ity system connection and
transmission, and other op-
erating costs should be in-
cluded when: comparing
costs with conventional so-
lutions.

The successful accomplishment
of these goals at a remarkable re-
duction in cost and complexity of
the entire system is a significant
step forward for the data process-
ing industry. The next section de-
scribes how the Billings Function-
ally Structured Distributed Data Pro-
cessing System accomplishesthese
goals.

Description of the Billings
Functionally Structured System
In an effort to facilitate the rig-
orous demands of a distributed data
processing system, a Functionally
Structured Distribution System has
been developed. This system allows
many computers (microcomputers)
to be interconnected in a true dis-
tributed processing environment.
The system requires that each sys-
tem on the network be a complete-
ly independent and self-sustaining

computer system, and also requires
that each computer be designated
as belongingto one of two function-
al categories.

Any computer assigned to the
first category is called a “User Sta-
tion.” The complete resource of
computers assigned to this cate-
gory is dedicated to fulfilling the
data processing requirements of a
single user. Typically, a User Sta-
tion will process applications pro-
grams, provide interactive commu-
nication with the user, manipulate
data and other information obtained
from the network into formats de-
sired by the user and output the
information for use by the user. A
user station also can store data
files which are then available to
that one user only.

The second functional category
is that of a “Data Center.” A Data
Center is an independent comput-
ersystem usually coupled with large
mass storage devices such as hard
disk drives. Data Centers continu-
ously operate under control of a
data Access Control Program (ACP).
This program monitors communi-
cations channels for inquiries from
user stations. When an inquiry is
received, the Data Centerretrieves
or stores the information in the
database according to the instruc-
tions of the User Station.

This system requires that the

following rules be followed regard-
ing the interaction of Data Centers
with User Stations:

1. Each User Station is an inde-
pendent system capable of
running its own programs.

2. Any User Station may contact
any Data Center and exchange
information if security restric-
tions are met.

3. No User Station ever con-
tacts any other User Station
directly.

4. Data Centers do not transfer
information with other Data
Centers.

5. Data Centers never initiate a
contact with a User Station.

Figure 1 is a schematic block

diagram of a mainframe computer
system supporting six terminals or
user stations via a network. In the
example of Figure 1, four independ-
ent applications programs are op-
erating, each with the capability of
accessing data from any of three
datafiles. Figure 2 is a block diagram
of a Distributed Data Processing
system with functional distribution.
In this case, the application pro-
gram is resident in each stand-
alone User Station. The network is
used to communicate between the
application program and the ACP
residing at the Data Center. A spe-
cific applications program operating
at a User Station can interact with

15
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the userin avery user-friendly man-
ner without creating any burden for
the network. When the application
program has ascertained the spe-
cificinformation requirement of the
user, a high-level information re-
quest is transmitted to the ACP via
the network. Such a request usually
takes the form of a high-level data-
base call, generatedbythe applica-
tions program and implemented by
the ACP residing at the Data Center.

The segregation of data process-
ing functions into two categories as
specified by a Functionally Struc-
tured system results in important
network ramifications which will be
discussed in subsequent sections.

Implementation of
Functionally Structured
Distribution

Billings Computer Corporation
has developed hardware and soft-
ware which implement the Func-
tionally Structured conceptinaprac-
tical, cost-effective manner.

User Stations

Billings familiar BC-12 series com-
puters are ideal as User Stations.
Each can function as a stand-alone
computer system with a variety of
software packages readily available.
Each has two serial communica-
tion channels, either of which can
be used to connect to a Data Cen-
ter. Software has been developed
which allows the BC-12 to connect
directly to the Data Center with
information transfer at rates up to
19,200 bits per second, or the BC-
12 can connect through modems to
a Data Center using the Direct Dis-
tance Dialing (DDD) network and
transfer information at a rate of
2.400 bits per second. Currently,
all User Station communication to
Data Centers is done point-to-point.
Other communications networks
and protocols are completely com-
patible with the system and will be
supported in the future.

Data Centers

The Billings Data Center is a
new computer system that supports
a variety of data storage devices
such as hard disk, Winchester disk,
streaming tape, and floppy disk,
Multiple communication channels
can be supported at one time. By
connecting some of these channels
tothe DDD network through modems,
many users can access data stored
in the Data Center by calling the

USERSTATION 1

FIGURE 3
TYPICAL CONFIGURATION
FUNCTIONAL DISTRIBUTION
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Data Centerand remaining connect-
ed only as long as information ex-
change is needed. Local User Sta-
tions may be wired directly to a
Data Center as well as supporting a
modem for access to remote Data
Centers. Figure 3 represents a typ-
ical implementation of this type.
The Data Center Access Program
(ACP) requires that User Stations
sign-on before any information ex-
change can take place. Access can
be read-only, write-only, or read-
write. After sign-on validation is suc-
cessfully completed, the User Sta-
tion can make data requests in the
form of calls to Billings Data Base
Manager. The Billings Data Base
Manager is a multi-level keyed meth-
od of storing and retrieving data
with security at each level. Maximum
record length is 1024 bytes. The
program running at the User Sta-
tion simply sends the appropriate
data base request for storing, re-
trieving, or updating information to
the Data Center where the ACP
validates and processes it. Mainte-
nance of the various data base files
in the Data Center is performed by
Query and the other data base util-
ities which usually are run at one of
the User Stations. Thus, it is not
necessary to take the Data Center
off-line to perform these functions.

Application Programs and
The Functionally Structured System

Billings has written many appli-
cations programs which have been
run on the BC-12 series comput-
ers in a stand-alone environment.
Many of these programs were writ-
ten using the data base manager to
handle data storage requirements.

To make these store the data at a
Data Center instead, the modules
are re-linked with a different set of
data base subroutines. They then
operate the same as if they were
still running in the stand-alone en-
vironment except that information
is retrieved and stored at the Data
Center instead of at the User Sta-
tion. Among the programs that are
currently available are the Book-
keeper Accounting programs (pay-
roll, accounts receivable, accounts
payable, general ledger, and sales
inventory), word processing, and
electronic mail.
Special User Stations

The Functionally Structured Sys-
tem concept allows the addition of
special User Stations to the system
which can be used to perform spe-
cial functions for all users. One ex-
ample is the Printer User Station.
This station is dedicated to watching
for messages which are sent to the
Data Centerfor printing. Assoonas
one is available, it retrieves the
message and printsiton an attached
printer. This makes it possible for
several users to share a printer or
other such device. Another example
might be several users who need
greater processing capability than
is available in their User Station.
They can send a message and data
to a Data Centerwhere an Arithme-
tic Processor User Station can pick
up the message, perform the re-
quired calculations and return the
result to the Data Center. The user
then can obtain the result from the
Data Center. This process is similar
toremote batch job entry which has
been used for such applications in
the past.

OTHER
DATACENTERS/
USER STATIONS
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Comparison
to

Conventional Systems

As adirect result ofthe design of
the Functionally Structured System,
a number of advantages over con-
ventional distributed data process-
ing systems are apparent.

Decreased Utilization
Of Network Facilities

Because each User Station is a
self-contained computer system, all
user prompting, information display-
ing and data processing functions
are done without requiring any net-
work activity. Only as the program
has need of information which is
stored in the Data Center are the
request andthe response transmit-
ted over the network. This greatly
reduces the bandwidth require-
ments of the network compared to
a system where all communication
between user and computer must
be transferred. In addition, if the
Data Center should become unavail-
able due to malfunction or other
cause, the user still can perform
any other function which does not
require information from the Data
Center, such as word processing,
program development or mainte-
nance (editing, compiling, and even
testing can be done in a stand-
alone mode by the User Station),
message preparation for Electronic
Mail, etc. The store-and-forward na-
ture of messaging with the Func-
tionally Structured system makes it
convenient to create the messages
in advance and then send them
when the Data Center is in opera-
tion again.

Since the cost of most Data Cen-
ters is minimal, in critical cases an
entire spare set of equipment can
be swapped in while the defective
machine is repaired, thus keeping
down-time to a minimum. In systems
with more than one Data Center,
activity at other Data Centers is
unaffected by the loss of one Data
Center. The loss of a User Station
affects only one user. The modular-
ity of the system and the relatively
low cost of each module makes the
entire system very reliable.

Simplification
of System Hardware

In the Functionally Structured
System, any one computer always
is performing asingletaskatatime.
Data Centers always need only to
runthe ACP task. User Stations run
tasks for only one user at atime. All
interface between users and Data
Centers follow a simple set of rules;
namely, users only issue calls to
the Data Base Manager which re-
sponds with the requested infor-
mation, There are no multi-user pit-
falls to avoid, since no User Station
need support more than one user.
The Data Center, while servicing
requests from more than one user,
performs only one single task for all
users, so nochangesare neededto
accommodate more users or more
applications.

Applications programs can be
written and tested in a stand-alone
User Station using the local Data
Base Manager. When ready, a sim-
ple replacement of the Data Base
subroutines through re-linking is
accomplished, and the application
then canshare datawith other User
Stations.

No modification to any program
or Data Center is required to add
new User Stations. The system ba-
sically is independent of network
architecture. Any network capable
of sending a message from one
computer to another will work with
this system. This includes the tele-
phone DDD network, packet switch-
ing networks, local networks, etc.
The choice of network will be dic-
tated by speed, availability and other
such considerations.

Security of Information
The Functionally Structured Sys-
tem incorporates many levels of
data security:
1. To access information at the
Data Center, it must be on-
line to the network. Because

the Data Center performs no
other processing, it can be
turned off without affecting
the ability of User Stations to
perform needed functions that
do not require access to the
information at the Data Cen-
ter. For example, the Data
Centerlocated inthe account-
ing department may be turned
off-line after business hours
to eliminate midnight tamper-
ing or theft of information.

. Before a User Station can

access information at a Data
Center, it must be connected
to the Data Center through
the network. If the network is
a packet switched or the DDD
network, the User Station must
know the address or telephone
number of the Data Center.
In Billings User Stations, the
application program can dial
the Data Center directly with-
out the user having to know
the number. Thus, by keeping
the address or phone number
of the dial-up channels se-
cret, only authorized users
can reach the Data Center.

. After a User Station is con-

nected to the Data Center,
the ACP requires a sign-on
code and password. Again,
the application program can
supply these or the user can
be required to enter this infor-
mation. Access can be allowed
forread-write, read-only, write-
only, or denied entirely de-
pending on the access grant-
ed by the Data Center Manag-
er when entering the sign-on
and password information for
the Data Center. The Data
Center Manager can enter or
modify this information from
any User Station if desired.
However, this information can
normally be changed only by
a single User Station, known
as the Data Center Manager's
User Station. The DataCenter
Manager can modify these
codes so that even the per-
son who installed the Data
Center cannot gain access.

. Each level of the data base

can have a security password
assigned to it. Any request
for access which does not
have the correct password
will be denied by the ACP.
For example, information from
the payroll data base can be
organized such that name,

1l7s



18

address, etc., are at level 2,
while pay rates, withholding
amounts, etc., are at level 3.
Level 2 access can then be
granted to all users, but level
3 access can be limited to
those with the proper pass-
word in the personnel office.

5. Those Data Centers without
public dial-up facilities can
only be accessed by User
Stations which are connected
to the local network. Thus,
access to information in the
Data Center requires access
to one of these User Stations.
Information is secure as long
as the network is contained
withina physically secure area.

6. Any additional security which
is part of the operating system
or network architecture, such
as sign-on procedures, data
encryption, etc., are added
levels of security which are
available if needed.

7. Because no user-written pro-
gram can be executed in the
Data Center, no circumven-
tion of the security system is
possible. It is impossible, for
example, to ask for a file-
dump of any of the system
password files. Only legitimate
data base calls are allowed.

Suppose someone wanted to
gain unauthorized access to data
at a Data Center in the Function-
ally Structured System. First, access
must be gained to a User Station
which can be connected to the
Data Center. In this example, as-
sume the Data Center has a public
dial-up channel. The phone number
still must be found for the Data
Center. Even users who are auth-
orized to access the information
may not know the phone number,
since the program can automatically
dial the number without the user’s
knowledge. Next, he/she must find
an access code and password that
the ACP program will accept. Then
the name of the data base, the
structure of the data base, and the
proper passwords for each level of
information in the data base must
be known. If the information is en-
crypted in the network, as is the
case with Billings implementation,
he/she also must decipher the en-
cryption. After all these tasks have
been completed, then can access
to the information be gained.

Perhaps the unauthorized user
can succeed in stealing a disk or a
diskette which already is pro-
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grammed to access the information.
The thief still must figure out the
account and passwordtobeableto
run any programs on the User Sta-
tion, then he/she must know the
sign-on code and password for ACP
validation.

In those cases where the Data
Center is turned off-line after nor-
mal business hours, the information
becomes unavailable to anyone.
Physical security of the Data Cen-
ter and User Stations can further
protect extremely sensitive infor-
mation.

Examples of Implementation

Perhaps the unique capabilities
of the Functionally Structured Sys-
tem can best be understood by
looking at a few examples.

Electronic Mail

Electronic mail is a system which
essentially operates similarly to the
postal system, but without the paper.
Messages are prepared using a
word processor or similar means,
and these then are sent to the
recipients. The sender must address
the message and pay for the post-
age in most cases. The recipient

. must look in the mailbox occasion-

ally to see if there is any mail. A
reply by return mail can be made if
desired. Other features, such as
registered mail, also should be in-
cluded.

Billings has implemented elec-
tronic mail using the Functionally
Structured System. See Figure 4. A
program is run at the User Station
which assists in creating messages

using the Word Processor or other
editor. When the message is ready,
the user then enters the name (pa-
tron name) and address (telephone
number of the Data Center) and
presses a button to send the mes-
sage. The program automatically
dials the Data Center, sends the
sign-on command, and then sends
the message. The Data Center files
the message in the appropriate mail-
box for the addressee.

Later, the addressee calls the
Data Center where his/her mailbox
is kept, and selects the option to
see if there is any mail, If there is, a
request can be made that it be
transmitted to his/her own User
Station for printing or other pro-
cessing.

While not a requirement, it is
assumed that most patrons will be
located within a local phone call to
their Data Center. Each patron re-
ceives all mail at his/her local Data
Center. Itisthe responsibility of the
sending user to see that the mes-
sageissenttothe appropriate Data
Center. The sending user also pays
for any long distance call (the post-
age.)

It sometimes is desirable to set
up a conference of several patrons
and to send one message to them
all. This is accomplished by keeping
a list of all members of the con-
ference at one of the Data Centers.
This list will usually be kept at the
Data Centerclosesttocthe greatest
number of members. The sender
thenwill specify the conference ad-
dress to receive the message, the
program automatically obtains the
list of members' addresses and sends
the message to each one at his/her
Data Center. Billings electronic mail
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requires that only one copy of the
messge be sent to any given Data
Center, regardless of how many
members of the conference may
happen to have mailboxes at that
Data Center.

Other features allow the user to
obtain the status of a message
(whether it has been received by
the addressee), list messages which
the user has received recently, etc.

Notice that this “store and hold”
system uses the normal Data Cen-
ter and ACP. The electronic mail
Data Center also can be used to
store data for other applications.
The receiver need not be on-line
before the sender can send a mes-
sage. Thetimelyreceipt ofthe mes-
sage depends only on how often
the receiver checks his/her mail-
box. No complicated system for
routing messages from one com-
puter to another is required. This
system works equally well using
the telephone DDD network, pub-
lic packet-switching networks, or
even the TWX/TELEX network, al-
though the latter is rather slow by
modern standards. The only require-
ment is that both the sender and
the receiver be able to access the
same Data Center.

World Wide Hotel
Scheduling and Accounting

Very large hotel chains would
like to be able to accept and con-
firm reservations for any hotel in
the chain at any other hotel or at a
regional reservations center. In the
past, massive computing facilities
have been required to handle the
large number of users and the large
information storage requirements

of such systems. The cost of lost
business and customer dissatisfac-
tion in the event of computer mal-
function has necessitated the in-
stallation of sophisticated backup
procedures. The programming ef-
fort to support such a system has
required large programmer staffs
with typically two- to three-year proj-
ect schedules.

With the Functionally Structured
System concept, the problem be-
comes a simple one. Each hotel
maintains a Data Center at the hotel
with information on all facilities avail-
able at the hotel and the schedul-
ing of each room, dining facility,
etc. One or more User Stations also
are located at each hotel.

A program which makes reser-
vations is written and distributed to
all hotels and reservation centers,
along with the address (telephone
number or other network address)
of the Data Center at each hotel.
When an inquiry is made as to
accommodations at any particular
hotel, the program connectsto that
hotel's Data Center. All the latest
information is immediately at hand,
and the reservation can be con-
firmed. It is important to note that
the activity at any one hotel is mini-
malwhen compared with the entire
chain. Thus, only a few User Sta-
tions will need to be simultaneously
connected to any one hotel Data
Center. Notice also that because
most reservations originate locally
to each hotel, low-cost communi-
cation lines from one hotel to the
others are sufficient.

Local accounting information for
each hotel can be kept onthe same

Data Center as the scheduling in-,

formation. This information is ac-

cessed most often from a User Sta-
tion in the hotel, but can be ac-
cessed by the corporate accounting
office if desired. System-wide ac-
counting reports can be prepared
at the corporate headquarters as
needed. A block diagram for such a
system is represented in Figure 5.

Conclusions

The Functionally Structured Sys-
tem concept is a new approach to
distributed data processing which
eliminates many of the difficulties
of traditional approaches while main-
taining or improving desirable cap-
abilities.

The secret of the system is that
each user has a User Station which
is dedicatedto serving his/her needs
only. No multi-user applications are
required. Information needed by
more than one user is stored at
Data Centers and can be accessed
by anyone having proper authority.

The concept can be implemented
on many different kinds of comput-
er equipment. A large main-frame
computer can be eithera Data Cen-
ter or a User Station. As a Data
Center, it would honor requests
for information in the form of calls
to its data base management sys-
tem. As a User Station, it would
execute programs and reguest in-
formation from a Data Center. Many
small computer systems could be
programmed to be User Stations,
and some could even run the ACP
and be Data Centers. Any network
capable of transporting messages
from one computer to another can
be used.

Advantages of this method in-
clude reduced traffic on the net-
work, greater isolation of each user
from other users with attendant im-
provement in data security, reduced
software complexity and cost, great-
er expansion capability without de-
gradation of performance, and less
vulnerability to disruption caused
by equipment malfunction. P
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Billings Computamatic’ Software

To keep Billings dealers, users, and prospective
users abreast of the latest in Billings Software,
COMPUTER PROGRESS features in each issue the
Billings Computamatic® Software Library.

All the software packs listed below are available on
either 5%- or 8-inch floppy diskettes (the sixth digit in
the part number will be either a 5 or 8, respectively
indicating the size of the diskette). Please refer to part
number when ordering or inquiring about a particular
software pack.

The status of the software, either released (RV) or
field test (FTV) versions, is listed under the “Status”
column. Also included is the retail price for each pack.

For more information about any of the software
packs listed below or how you can list your software,
call (818) 373-0000 or write: Billings Corporation,
18600 E. 37th, Independence, MO 64057.

PART NO.

00100-500A
00100-800A

0100-500A
0100-800A

00110-500C
00110-800C

00111-500A
00111-800A

00120-500A
00120-800A

00130-500A
00130-800A

00140-500A
00140-800A

DESCRIPTION STATUS PRICE

TRAINING AND SUPPORT PACK RV $195.00

The Billings Training and Support Pack provides the beginning computer userwith the necessary background and confidence
to use any of the Billings BC-12 line of professional computers. This pack also includes a duplicator diskette for backing up
existing programs and a BG-12 Operator's Manual which gives more in-depth information concerning the care and use of the
computer system as well as set-up instructions, system specifications and a glossary of computer terms.

DEMONSTRATION PROGRAMS PACK RV 95.00

The Demonstration Programs Pack features two game diskettes and Three-Mile Island graphics demonstration diskette to
show some of the machine's capabilities and enable the user to have experience with keyboard and function keys.

BILLINGS OPERATING SYSTEM PACK RV 495.00

The Billings Operating System (BOS) is a powerful tool designed to simplify program development and execution. While it was
specifically programmed for Z80-based micro-computers. it was designed forboth experiencedand beginning computer users
and has many features traditionally found on mini and mainframe systems. The most powerful feature of the BOS Pack is the
ability to create stored sequences of commands and programs, including user-written programs, throughthe EXEC capabhility.
The BOS Pack also includes a complete reference manual which supplements the Pack’s built-in “help” function.

DIAGNOSTICS PACK RV 495.00

The Billings Diagnostic Pack provides the capability to track down hardware problems in a Billings system. Besides the
Diagnostic Diskette, an alignment diskette and instruction manual are included. Use of this pack requires specialized training
and is normally used by a certified DataTechnologist.

MACRO ASSEMBLER PACK RV 395.00

The Billings MACRO Assembler Pack provides a symbolic assembly program for the Z-BO CPU. It is a two-pass assembler
designed to run under the Billings Operating System. It allows complste flexibility in the selection of standard input and output
device options. It may be used to generate either absolute or relocatable cbject code from the source program file. The type of
object file produced is controlled by the occurrence of certain directivesinthe sourcefile. Both type of object programs must be
processed by the LINK edition before they can be executed as programs. Includedin the MACRQO Assembler Pack is a diskette
and instruction manual.

495.00

FORTRAN PACK RV

Billings FORTRAN isafullimplementation of the X3.9 1966 ANS| standard except forthe COMPLEX datatype. One ofthe most
significant enhancements is the addition of overlay capability through the BLINK linkage editor. This allows the execution of
much larger programs than would otherwise be possible. Console and printer interfacing is greatly simplified and enhanced by
the addition of Billings Screen- and Print-ASIST support.

Other enhancements include the use of byte variables as integer quantities and in DO loops, mixed made arithmetic,
hexadecimal constants, literals and Holleriths allowed in expressions, logical operations on integer data, end-of-file and error-
condition branching in READ and WRITE statements, ENCODE and DECODE for format operations in memory and PEEK,
POKE, INP, OUT or memory and port transfer of data. Included in the FORTRAN Pack is a diskette and instruction manual.

COBOL PACK RV 695.00

Billings COBOL is a full implementation of the X3.23 1974 ANSI Standard level 1 features as well as the most useful level 2
options. In addition, several unique Billings enhancements have been added including the addition of overlay capability
through the BLINK linkage editor. This allows the execution of much longer programs than would otherwise be possible.
Console and printer interfacing is simplified and enhanced with the suppart of Billings Screen- and Print-ASIST.

Some of the level 2 options implemented include STRING, UNSTRING, PERFORM, COMPUTE AND SEARCH verbs along
with convenient condition-names, compound conditions, abbreviated conditions and Comp-3 dataformat. Alsoincludedinthe
Pack is a complete instruction manual describing compiler usage and reference for the COBOL language as well as
enhancements.




Library

00150-500C
00150-800C

00160-500A
00160-800A

00161-500A
00161-800A

00190-500A
00190-800A

00191-500A
00191-800A

00170-500A
00170-800A

00310-500A
00310-800A

00320-500A
00320-800A

00330-500A
00330-800A

00410-500B
00410-800B

BASIC PACK RV 395.00
BBASIC isaninterpreter/compiler language. This means that it has the advantages of an interpreter (abilityto make changes to
the source program and immediately re-execute, immediate mode, etc.) along with the advantages of a compiler (faster
execution, smaller program size on disk and in memory, and scurce program protection). EBASIC, a less sophisticatad but very
fast version of BASIC, also is available. The Billings BBASIC supports three types of files: Sequential, Direct, and Indexed
Sequential. The "AT" and the "CRT" functions provide BBASIC with complete cursor control along with other screen functions.
Also chaining and linking allow very large programs to be segmented for execution ina system with a relatively small amount
memory. In addition, it has an excellent group of debugging commands (TRAGE, TRACE VARS, BREAK, and STEP).

SCREEN-ASIST PACK RV 395.00

Screen-AS|STis atoolwhich greatly enhances the communications capabilities between the operator and the programwhile at
the same time significantly reducing the programmer’s time and effort required to design and implement operator interaclion.
Instead of coding prompting messages and outputting them to the display screen, then looking for and interpreting an
operator's response, Screen-ASIST frees the programmer entirely of prompt message and response formatting and allows all
screen oriented input and output to be done through simple subroutine calls.

RV 395.00

PRINTER-ASIST PACK

Printer-ASIST is a tool which greatly simplifies the output of information from a program to a printer. The programmer defines
the farm(s) used in printing on the display screen using the Print-ASIST editor. Any areas used for program-generated data are
defined as either fixed or variable length fields and assigned an identification number. The programmer then simply specifies
what ig to be printed in each field, and then requests the form to be printed, It also includes interface modules for EBASIC,
COBOL, FORTRAN and assembly language. A complete manual describes the philosophy and implementation of ASIST and

also gives examples.
COMPUTAMATIC® TERMINAL PACK RV 245.00

The Computamatic® Terminal Pack allows your Billings Computer to be a smart ASCI| terminal. In addition, the program has
been designed so that user written exit routines can be added into the program to allow the program to do special screen
control, totranslate received data, or to transmit data. Received data can be saved directly to disk or stored in memaory and then
saved to the diskif desired. Transmitted data can be sent fram the keyboard or from a disk file. These capabilities are selected
by pressing the function keys. Besides the Computamatic® Terminal diskette, the Pack also includes an instruction manual.

WESTLAW PACK RV 195.00

The Billings Westlaw Pack allows authorized users to tie into West Publishing Company’s law research library. Though Billings
is not a Westlaw agent, the Pack is designed to help the user, who has subscribed to the Westlaw service, to easily and quickly
interface the Billings Computerwith the enormous resources of the Westlaw Library. The Packincludes a Westlaw Diskette and
a Westlaw Demonstration Diskette as well as an instruction manual.

FTV 995.00

DATABASE MANAGER PACK
The Billings Database Manager (BDM) is a relational data base system thal operates within a B-Tree and inverted key
architecture. Afull contingent of access methods isavailable — read random, update, re-write, delete, read sequential, and add.
In addition, some other functions have been incorporated, such as read prior (backwards), verify record existence, twin
(duplicate) exislence at the lowest level of the tree, ability to access by first/last name, harizontal sequential access (read
sequentially forward or backward by level), and EOF-BOF file wrap. The Pack also includes a com plete instruction manual.

WORD/FORMS PROCESSOR PACK RV 495.00

Billings Word and Forms Processor programs are complete screen oriented text processorswith many powerful featureswhich
arevery "userfriendly.” Both diskettes have features which are not found on even much larger, more expensive programs. With
16 function keys and 16 escape-function keys, copy can easily be manipulatedto the user's exact requirements including bold
face, automatic centering, justification, automatic page numbering, subscripting and superscripting, character alignment,
underlining, search, and many other features. Forms processing also includes the ability to create variable fields for
personalized information. The Pack includes six diskettes and an instruction manual.

LETTER PROCESSOR PACK RV 195.00
The Billings Letter Processor Pack allows a user to compile mailing lists and personalize letters using 10variable fields and 10
selection codes for each name entered. The letter processor diskette also is set up to print cheshire labels and a name list, It
utilizes many of the same text editing functions found in the Billings Word/Forms Processor Pack, i

DOCUMENT COMMUNICATOR PACK RV 195.00

The Document Communicator Pack enables Word/Forms Processor documents to be sent between two computer systems
over regular telephone lines at a rate of about 4- to 5-pages-per minute using a Billings C-2000 Communications Modem. By
following simple step-by-step instructions, this version of electranic mail allows complete manuscripts to be sent to a remote
terminal, changes can be made and the document can be returned in a matter of minutes. The Document Communicator Pack
comes with a diskette and an instruction manual.

LEGAL ACCOUNTING PACK RV 495.00

Billings Legal Accounting Pack plays a fundamental role in managing fees, cash receipts and disbursem ents, and statements.
When combined with the Billings Bookkeeper Payroll and General Ledger, the Legal Accounting Pack provides a
comprehensive account package customized for each law office. The Pack comes with self-teaching computerized training as
well as manuals for both Fees Manager and Check Manager.
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00501-500A
00501-800A

00511-500B
00511-800A

00521-5008
00521-800A

00531-500B
00531-800A

00541-500B
00541-800A

00512-500A
00512-800A

DEALER ACCOUNTING SUPPORT DISKETTE RV 25.00

The Dealer Accounting Support Diskette allows a dealerto personalize accounting programs for customers’ software using the
Billings Screen-ASIST and Print-ASIST. This means a pregram can be adapted to the users forms and accounting format very
quickly. It comes with one diskette and an instruction manual.

595.00

BOOKKEEPER ACCOUNTS RECEIVABLE PACK RV

The Bookkeeper Accounts Receivable Pack is one module in the Bookkeeper Series which combines to make a compleie
accounting system. The Accounts Receivable system manages sales and customer information, and printed reports, and can
be used with the Retail Inventory Management to automatically deduct purchased parts from inventery. The Pack includes
Accounts Receivable, Accounts Receivable Data diskettes, and an instruction manual.

595.00

BOOKKEEPER ACCOUNTS PAYABLE PACK RV
The Bookkeeper Accounts Payable Pack is part of the Bookkeeper Series and allows a user to easily and quickly record and
recallimportant payable information. Thereare four main areas of information which are managed by Accounts Payable: master
vender information, invoice infarmation, check printing, and printed reports. The Pack includes Accounts Payable and
Accounts Payable Data diskettes as well as an instruction manual.
BOOKKEEPER GENERAL LEDGER PACK RV 595.00
The Bookkeeper General Ledger Pack, part of the Bookkeeper Accounting Series, isa package designed to accomplish three
main tasks: maintenance of general ledger accounts and balances, entering of general journal entries, and preparation of
financial reports. Throughout the system, a complete audit trail is maintained to preserve the integrity of the records. Included
in the Pack are the General Ledger and General Ledger Data diskettes as well as an instruction manual.

595.00

BOOKKEEPER PAYROLL PACK RV

The Bookkeeper Payroll Pack is part of the Bookkeeper Series and has been designed to maintain employee information,
calculate and print payroll checks, and print payroll reparts. Inciuded in the Pack are the Payroll and Payroll Data diskettes as

well as an instruction manual,
RETAIL INVENTORY MANAGEMENT PACK FTV 450.00

The Retail Inventory Management Pack is a group of programs which interface directly to the Accounts Receivable Packinthe
Bookkeeper Series. It allows the user to keep track of stock, double check shipping reports, input sales, enter and find serial-
numbered and nan-serial-numberad items, keep track of the value of stock items, and indicate when to rearderitems when the
stock drops below pre-set level. Items sold are automatically deducted from inventory and an invoice is printed. Besides the
Retail Inventory Management and Retail Inventory Management Data diskettes, the Pack also contains aninstruction manual.

COMPUTER PROGRESS would like its sub-
scribers to know about your software. If you
have a software package you have developed
which is up and running on a Billings
computer and you would like to offer it to
other Billings users, please write for an
application form.

Software will be listed as either a field test or
released version. In order to qualify for
released status, it must be field tested for at
least three months by three different users.
Write for your application and verification
forms today!

COMPUTER PROGRESS
UP & RUNNING DEPT.
18600 E. 37th
Independence, MO 64057
(816) 373-0000




USER Software

EDITOR’'S NOTE: In addition to the Billings Software
Library, COMPUTER PROGRESS also lists the software
available from Billings Computer users and dealers.
The status is listed as either released version (RV) or
fieldtestversion(FTV). Billings neither claims respons-
ibility for nor endorses the software listed below. The
vendor of the software has accepted total liability and

Source

Brett Schachat Assoc.
Sydney F. Brett

P.O. Box 9304
Johannesburg 2000
Repub. of South Africa
Ph. (011) 396787

Micro Data Base Syst.
John Morris

P.0O. Box 248
Lafayette, IN 47902
(317) 448-1616

Fairfield Data Systems
Marty Yaeger

22 Steven Drive
Hewlett, NY 11557
(516) 791-5688

Kimbro Data, Inc.

D. Brian Kimmel
P.O. Box 373
Ebensburg, PA 15931
(814) 472-6597

AlM, Inc.

Joe. E. Clayton
P.O. Box 4334
Boise, ID 83704
(208) 375-7124

responsibility for supporting any software he/she sells.
If a software pack is listed as “released version,” the
vendor has certified that it has been field tested by at
least three people for more than three months on a
Billings Computer. If you would like to list your software
iNnCOMPUTER PROGRESS, please write to: COMPUTER
PROGRESS, 18600 E. 37th, Independence, 10 64057.

Title and Application Status Version Price

INTERACTIVE ABSTRACTING & BILL PRODUCTION SYSTEM RV 2.0 Uss5335
The Program provides assistance to quantity surveyors or cost engineers in working up measurements for
construction projects into document formsuitable fortendering or negotiation. It uses a unique method of rough
sorting and measurements into trade orwork categories. The final document is created under word processing
principles with specialized functions. Specifications, preambles, etc. are created underthe SCRIPT processor.
Valuations and Escalation Calculations System RV 1.2 US$2365
This program is designed to assist the guantity surveyor or cost engineerinthe valuing of construction works for
interim and final payments. The system is based on the philosophy of valuing elements or activities which the
computer then sorts into trade and work group categeries. The system also calculates escalations due on an
indexed-based escalation formula.

Scheduled Measurement FTV 1.0 ussg250
This system facilitates the measurement of guantities for construction projects from schedules eg. steel

reinforcement, column bases, structural steel, internal finishes, door and windows, etc.. All Brett Schachat Assoc.
software is written in BBasic.

MDBS. | AND MDES. 111 RV 1.06, 3.0 $900+
MDBS is a tool for developing software applications. It includes a true Data Base Manager System, an English-
like Query Language, and a recovery system. The Data Representation not only encompasses CODASYL and

relational approaches, it also supports state-of-the-art structuring features. MDBS is written in Assembly language and
is independent of the language to which it interfaces.

AIR CONDITIONING HEAT LOAD CALCULATOR FTV LOAD 1 $300
This program is written for air conditioning contractors. The programs prompt the usertosupply data and prints
out the total load in tons of air conditioning as well as a complete sensible and latent load for each factor. Itiswrittenin
E- Basic.

REL FILE LIST FTV 1.0 875
Takes a REL File Output from BMAC, COBOL, or FORTRAN and lists the contents on that file. REL File List is written
in Assembly language.

COGO FTV 1.0 $250
COGO is an engineering/surveying coordinate geometry program. It performs a comprehensive variety of
calculations for geometric layout including area, intersections and curve design. It has 15-digit accuracy
throughout and 1000-point storage. COGO is written in Fortran.

Z-80 DISASSEMBLER FTV 1.2 $150
The Z-80 Disassembler takes a COMMAND FILE and lists, prints and creates a disk assembly file in assembly
language. It also can be modified and reassembled. Z-80 Disassembler is written in Assembly language.
INVESTMENT ANALYSIS SYSTEM FTV 2.1 $495
The Investment Analysis System provides a powerful interactive tool for evaluating and comparing real estate
investment opportunities. Based on the (208) Internal Rate of Return (IRR/FMRR) concept, the System relates
investor position, property characteristics, and time sensitive cash flow parameters to after-tax investment
yield. The Investment Analysis System is written in BBasic.
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TECH DULLETINS

EDITOR’S NOTE: As a service to its dealers and customers,
Billings will be offering a list of recent technical bulletins and
software releases in Bytes and Pieces each issue. In addition, an
index of all of the technical bulletins and software releases year-to-
date also will be provided. If you wish to order copies of previous
bulletins or releases, please note the number (indicate TB, techni-
cal bulletin or SR, software release before the number) and title and
return it to Computer Progress, 18600 E. 37th, Independence, MO

64057.

Using the Dealer Network
TB81011A *

The Billings Dealer Network is an
invaluable tool which allows dealers to
send or receive messages and to obtain
software updates and other information.

Touse the Dealer Network, itis neces-
sary to have a C-1200 Communications
Modem connected inthe usual manner.
{See attached description on Document
Communicator for details on modem ar-
rangement.) You also must have a Dealer
Communicator Diskeite (available for
$25.00 as part number 115-X11A, X=5
or 8 depending on diskette size). Simply
boot-up the Dealer Communicator disk-
ette and follow the instructions given.

To connect to the network, call
(816) 373-0000 and ask the operator
for the network computer. (After hours
call (816) 373-0064.) You will hear a
high-pitched tone for a few seconds,
followed by a lower-pitched tone. When
you hearthe lowertone, move the Voice/
Data switch to the Data position and
hang up the telephone. In a couple of
seconds the RTS, CTS, DSR, DTR, and
CXR lights on the modem will go on,
indicating you are ready to transfer data.

An ASIST screenisdisplayed showing
the various options. Before transferring
any information, however, it is necessary
to “log on” to the network. This is done
by entering the dealer number and pass-
word and then pressing F5. Aftera short
pause, the cursor will move to the File-
name field and the message count will

indicate the number of messages waiting.
To receive the messages, push F4. To
send or receive afile, enter the name of
the file and the drive (S or A) you want
the file to be written on and push F2 or
F3. Toquit, push F16. Don't forget to put
the Voice/Data switch back to the Voice
position after terminating the program.

It is recommended that messages
be printed using the “LIST" program for
filing and future reference.

There is one file which you will usually
want to receive and examine each time
you access the network. The name of
the file is“BILLBORD.FILE."” It contains
information for dealers on other files
and information which is available over
the network. It is recommended that
dealers check this “billboard” at least
weekly to be sure they keep up-to-date.

To send a message to Billings, create
a file (using EDIT or BEDIT) with the
name “BCCINDEP.MSG" and send it.
You may send more than one by naming
them “BCCINDEP.MSG1," “BCCINDEP.
MS8G2," etc. Don't forget to identify your-
self in your messages.

Westlaw Software Pack
TB81021

The West Publishing Company of
Minneapolis, Minnesota has a computer
service which is used by legal profes-
sionals to assist in law research. The
Billings WESTLAW Diskette allows the
user of a Billings computer to tie into
this legal library. (The service is basically
a data-base manager system which al-

lows the user to access information.)

It should be noted that Billings Com-
puter Corporation is not an authorized
Woestlaw sales representative. To use
the Westlaw service, arrangements must
be made with an authorized Westlaw
representative. Again, the Billings West-
law Diskette simply allows the user to
tie into Westlaw from a Billings comput-
er. The user must obtain such informa-
tion as account number and password
number necessary to run Westlaw from
a Westlaw representative. ;i

The Westlaw Pack also includes a
demonstration diskette which allows
Billings Dealers to demonstrate the West-
law service without actually connect-
ing to the Westlaw database. Dealers
and others who are interested in this
service are encouraged to contact their
nearest Westlaw sales office directly.

Computamatic® Terminal
TB81020

The Computamatic® Terminal Program
allows the Billings Computerto emulate
an intelligent terminal which can com-
municate with a variety of host comput-
ers or with other terminals.

The program is controlled by the
function keys. The functions allow the
user to specify a disk file so that data
transmitted can be from the keyboard
or the disk file. Data received can be
saved directly as a disk file or stored in
memory and then, if desired, saved on
disk or printed. Other functions allow
the user to specify various baud rates
and parity options.

The program includes a facility which
allows character-by-character transla-
tion of incoming and cutgoing data. This
is accomplished by writing an assem-
bly language routine which is then in-
corporated into the program. By using
this method, great flexibility is available
in handling special screen control se-
quences, special protocols, etec. It is
easy to create a different diskette for
each type of terminal needed.

The ability to send or receive infor-
mation on disk can cut down on the
user's connect time and telephone time.
The user can create text files using the
system editors in advance and then
send them while connected to the host.
After receiving information from the host,
the system listing commands can be
used to display or print the information,
or it can even be modified as necessary
by using the system editing capabilities.
This can mean significant savings in
computer cost and long distance tele-
phone bills.

Transient Voltage Suppression
TB81024

Where power lines are “noisy,” such
as in rural areas or near factories, the
system could reset or reboot, or gener-
ate other problems such as memory
parity errors or disk read errors. To
eliminate these potential problems, a
Metal Oxide Varistor (MOV) should be
added to the power supply. This MOV
would then actually cut off any high




volizage spikes that could occur on the
AC voltage line.

Operating System Diskette
TB81034

A new RECEIVE Command was put
onio the Operating System diskette to
2llow larger files to be received. Be-
fore, only 254 segments per file could
be received. Also, SYSTEM.DEVIS and
SYSTEM.DEV19 were updated to facili-
i=te this change. The new part number
s 110-X11C.

Billings Database Manager
TB81025

The Billings Database Manager (BDM)
= za relational data base system that
uses a B-Tree and inverted key archi-
tecture. A variety of access methods is
ilable — read random, update, re-
wriie, delete, read sequential, and add.
\m 2ddition, some other functions have
Deen incorporated such as read prior
‘Dackwards), verify record existence, twin
\guplicaie) existence, access to first or
=st twin, horizontal access (read for-
ward or backward by level), and EOF-
B0F file wrap.

The Billings Database Manager is a
sk file access method designed to
meet the requirements for a random
=nd seguential Database system in an
snwvironment that may require large vol-
ume access to existing data. The use of
=DM is restricted to its own type of files
which are designed to function as though
“hey were a sequential, a direct, and an
ndexed file in combination. The attempt
nas been to make it possible for a user
o better define data and thus use it
—are efficiently. Multiple level (tree)
structure and concurrent multi-data-base
=ccess have been incorporated.

A full complement of support utilities
to maintain BDM and the associated
g=ia basefiles is included. This release
of EDM will interface with BMAC, FOR-
THAN, and COBOL programs. Niether
ZA3IC language currently is supported.
Also included are the necessary .REL
Sles to allow a programmer to access
inhedaia base. Thesefiles are described
n Appendix B of the reference manual.

One ofthe utilities isa general Query
czpability which is a generalized search
2nc reporting system that can be used
with any existing BDM Database. The
s=arch, sort and report constructs are
entered in a free flow English format.
This zllows a non-computer oriented
user to quickly grasp the use of query
a2nd use it effectively in a short period of
e,

The Database support utilities, as
well as Query, are screen asist supported.
This makes the use of these functions
nsghly tutorial in nature and much easier
0 use since extensive memorization of
mputastoorderandoptionsis eliminated.

TECHNICAL BULLETIN INDEX

If you are interested in receiving any
of the technical bulletins listed below,
olease write: COMPUTER PROGRESS
MAGAZINE, 18600 E. 37th, Independ-
ence, MO 64057. wp
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