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PREFACE

The prudent traveler to a foreign land packs a guidebook along with his
checkbook, operating on the principle that what you don’t know is almost
certain to hurt you. Most small businessmen trying to come to grips with the
world of the computer are entering a strange new land, which may be full of
opportunity but also has its share of hazards. The novice needs advice and
guidance, yet the vast bulk of the available literature concerns itself with
medium and large computer systems, and is usually presented at a level
that can only be digested by the technically sophisticated.

The AUERBACH Guide To Small Business Computers presents infor-
mation in several levels of detail. A special report explains to the small
businessman how to go about evaluating and selecting his own SBC.
Each major SBC and some minor ones are covered in a separate analyti-
cal report.

The reader can look through the Table of Contents for a system which
interests him. If the reader wants a quick view of the SBCs available on
today’s market, he should check the search chart. For more detailed in-
formation on a manufacturer’'s components, the reader should go to the
individual product reports. One of a user’s main concerns in choosing an
SBC will be price, so the price list is included as part of each report.
When the user has evaluated the SBCs and selected the ones that seem
most likely to fulfill his needs, he can consult the list of suppliers for
addresses and phone numbers.

This selection guide presents the following information:
e Device Reports
— Text: describes characteristics of various small business com-
puter systems. Each product report begins with a summary and
then discusses configuration, software, design features, perfor-
mance, maintenance, and company history.

— Product Specifications: a chart that summarizes information on the
components’ performance, capacity, and design.

— Price Data: detailed price list of equipment supplied.

e Search Chart — provides a quick way to compare the SBCs covered
in the product reports. Lists the major peripheral devices and
programming languages for all SBCs available on the market. The
reports are a selection of this material.

e Suppliers: an alphabetical directory of SBC vendors.

To use the guide effectively, it is important to know what information is
contained in each product report. Separate sections discuss a device’s
advantages and marketing, configuration possibilities, facilities
requirements, performance characteristics, and service. The company’s
background is also covered.
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The Summary or Overview gives the name of the company marketing
the SBC, its special capabilities or unique features and their significance
to the user, as well as the user group most likely to benefit from a particu-
lar SBC. The Performance section evaluates the SBC’s competitive posi-
tion, performance capabilities, special strengths and weaknesses, as well
as its impact on other systems in the marketplace. Users are interviewed
to show how effective the system is in operation. The company history is
also included, telling the date the firm was established, its major busi-
ness, and noting the growth of its SBC line.

The Configuration Guide identifies the major system components,
states their performance as well as any relevant interface requirements,
and lists available options. This section also gives information on such
factors as capacities of main and auxiliary storage, data structure, and
speeds of input/output devices.

The Software section identifies the major software available to the SBC
under consideration. This includes discussions of the applications soft-
ware offered by the vendor.

Since maintenance is another important aspect in selecting an SBC, a
section of each report specifies the company providing maintenance and
its experience.
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EVALUATION AND SELECTION

Small Business Computers

INTRODUCTION

There is no ideal computer on the market,
there is no small business computer with the
lowest possible price/performance ratio, and
there is not a computer that is best for a particu-
lar user application. On the other hand, there
are many good computers available, there are
many computers with good price/performance
ratios, and there are probably several computers
that can do a particular job well,

The problem is, how does one find which com-
puters can do the job for the least overall cost?
Unfortunately, selecting a computer for a spe-
cific job is not easy. However, if done without
panic and without haste, the rewards of the search
can include raising the staff's technical com-
petence, understanding the individual application
better, and building a firm foundation for the
decision making that will accompany future devel-
opments in the application,

The wise selection of a computer depends on
the selector's full knowledge of the application.
A number of people are usually involved, and
cooperation among the ultimate users is essen-
tial. This group of end users must develop a set
of criteria for selecting a suitable computer;
and these criteria must reflect the needs of each
user's application area, expressed in computer
terms, Because it is human nature for each to
consider his needs more important than anyone
else's, some member of the selecting group
must be responsible for leading the group towards
satisfactory compromises.

Developing selection criteria is an educational
process, which can be the hardest part of the
selection procedure. Application areas must be
viewed in terms of how they are presently han-
dled, what can be done better by computers, and
what can be done in the future, Each person in
the group must learn, from the functional point
of view, what computers can do; he must come
to understand that computers vary in architec-
ture because manufacturers have designed them
differently for good reasons, and he must learn
to think of applications vis-a-vis computers.

The computer salesman does have something
to contribute and what he says should be con-
sidered as input to the development of selection
criteria and as an information source for his
computer's characteristics. However, the po-
tential user who lets computer salesmen tell him
what his selection criteria should be is guaran-
teeing a less than satisfactory system barring a
statistical accident, and is removing the solid
foundation his personnel need to use the system
satisfactorily once it has been installed,

The architecture of computers varies for good
reasons; the computer salesman will detail these,
but he cannot be expected to discuss the compro-
mises his firm made to attain that architecture
at a reasonable cost,

Architecture is not the only criterion in evalu-
ating a small business computer., Cost is another
factor as is the vendor's ability to support the
installation with adequate maintenance service.

SMALL BUSINESS COMPUTER ARCHITECTURE

The major factors that distinguish one small
business computer from another are the central
processor and memory, input/output structure,
interrupt systems, available peripheral devices,
and software,

Central Processor and Memory

The central processor and memory determine
to a large extent the computing power of a com-
puter system. Important memory characteris-
tics are word length, cycle rate, and size,
Ideally, the word length should correspond to the
data precision required by the application, The
cycle rate determines the speed of the computer,
but the user must beware of considering cycle
rate alone. Also he should consider whether the
instruction set's efficiency meets his specific
application, What use is lightning-speed addition
if a communications interface is needed and two
or three input/output instructions are required
for each input/output operation ?

The memory size determines the complexity
and size of programs the computer can run and
the type of software that can be supported. Addi-
tional features that may be important are mem-
ory parity for checking data accuracy and mem-
ory protection for preventing important data from
being inadvertently erased or modified.

Input/Output Structure

The input/output structure is a major factor
in determining how efficiently a computer can
distribute its processing power between input/
output operations and internal processing
demands, With an adequate balance the computer
can optimize throughput (i,e., enter data into
main memory, perform calculations or data
manipulation, and output results to a suitable
peripheral device),

The amount of processor time devoted to input/
output operations is a function of the number of
peripheral devices in the system, their frequency
of use, and the execution time of the software
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input/output handler routines. Input/output re-
quirements for the application must be carefully

analyzed and the criteria defined to eliminate from

consideration all computer systems that do not
have the minimum input/output facilities for a
particular function,

The basic input/output facility for a small
business computer consists of a channel shared
by a number of peripheral devices (party-line).
The input/output channel consists of data lines and
control lines that synchronize the operation of the
central processor and slower-speed peripheral
devices.

Important factors in considering how well an
input/output channel will satisfy your needs are
the number of devices the channel can support,
the input/output instructions, and the facilities for
determining which devices need servicing, In
addition, the maximum allowable distance that
devices can be placed from the central processor
can be particularly important to small business
environments, especially if the processor will be
centrally located for access by peripheral devices
distributed throughout various offices,

One of the most important factors in deter-
mining input/output rates and evaluating the input/
output structure for a particular application is
the means for identifying the device that requires
service, Generally, this can be achieved via
software only or in combination with hardware.

Software routines are available for polling each
device, testing its readiness for information
transfer, and transferring data between the de-
vice and the computer. If many devices are con-
nected to the input/output bus, the necessity of
executing a device identification software routine
can markedly increase the response time to a
service request, use processor time and memory
space, and cut down the number of peripheral
devices the system can handle, Because of these
problems, a large number of small business
computer systems include groups of external
priority interrupt lines as options; each line can
interface to one or possibly two devices and thus
eliminate a long device identification software
routine,

The function of an interrupt system is to sig-
nal the processor that something requires atten-
tion. A priority interrupt system establishes a
hierarchy for the attention-getting signals. In-
terrupt signals normally suspend execution of
the program in progress when the current
instruction is finished and begin executing the
interrupt servicing routine selected by the con-
tents of a core location dedicated to the interrupt
line,

Peripheral Devices Available

Most small business computer manufacturers
do not make their own peripheral devices but
buy standard devices and provide the controllers
and interfaces to their particular system. Most
peripheral devices used with small business
computers are essentially the same as those used
with larger computer systems. Whereas the high
cost of these peripherals is not an inordinately
large fraction of the overall system cost for
medium to large-scale computers, they can be
fairly costly compared to small business com-
puter central processor costs. However, manu-
facturers are beginning to produce these devices
specifically for smaller applications. As a re-
sult each year their cost diminishes and they are
now becoming more practical for use with small
business computers.

Peripheral devices available for small busi-
ness computers consist of input devices, output
devices, and auxiliary storage memory that pro-
vides bulk storage to augment the central pro-
cessor's memory,

Data Input, Data input provides the mecha-
nism for entering the data to be processed.
Three approaches most commonly used in small
business computer systems for the data input
function are console keyboards, punched paper
tape, and punched card. Console keyboards are
used in the interactive mode of operation in which
the operator enters transaction data directly into
the system. Input speeds are primarily a
function of the operator's keying rate, typically
two to four characters per second. Punched
paper tape and cards are used in the batch mode
of operation, Tapes or cards are prepared off-
line on equipment independent of the central
processor. Tape and card approaches provide
faster speeds than the keyboard since the data
rate is determined by the reading speed of an
electromechanical device as opposed to that of
an operator, Recently, however, magnetic tape
cassettes have been replacing paper tape.

Printed Output. Printed output is the mech-
anism for presenting the processing results to
the user. Three principal types of printed output
units are available in small business computer
systems — carriage, serial, and line., The
carriage printer is limited in its printing rate by
the mechanical movement of the carriage past
the print station while the serial printer is re-
stricted by the mechanical movement of the print
unit across a line. Greater speeds are achieved
with line printers than with carriage or serial
printers, Typical capabilities available are 5 to



20 and 10 to 85 characters per second for car-
riage and serial printers, respectively, and 100
to over 1,000 lines per minute for line printers.

Auxiliary Storage, The auxiliary storage sub-
system provides the mechanism for maintaining
and accessing a master file of accounts, The
access rate to master-file records is an impor-
tant indicator of the total throughput of a small
business computer system since it determines
the number of records which can be processed.
The extensive range of performance capabilities
in this subsystem generates broad variations in
the performance of small business computer
svstems.

Four approaches most commonly used in small
business computer systems for the master file
function are: magnetic ledger cards, punched
cards, magnetic tape, and magnetic disc. Mag-
netic ledger cards provide the minimum capability
for a master file, The access rate to records is
limited to less than one every 4 seconds with an
operator retrieving each card and to approxi-
mately one record per second with an automatic
card reader. While very slow in potential sys-
tem throughput, the ledger card provides the
capability to maintain an easily retrieved printed
audit trail of all transactions relative to an ac-
count, This feature is an important advantage in
many business applications.

Punched cards provide a higher access rate to
the master file than magnetic ledger cards,
However, punched card access rates are still
limited by manual handling of the card decks and
by the mechanical movement of cards in a reader.
Magnetic tape and disc provide the highest per-
formance in the auxiliary storage subsystem,

A precise comparison of the performance
capabilities of the latter two alternatives for
auxiliary storage is complex because many vari-
ables affect their performance. However, disc
systems offer one unique advantage; they permit
data to be accessed randomly rather than se-
quentially as with the other systems,

As a result, disc systems are more flexible
and provide higher computer system throughput
than tape, largely because they require fewer
sorting and merging operations on the data files.
Disc performance does have a price, in some
cases from three to four times as much as tape
systems with comparable storage, or as much as
one cent per character of storage, but most users
find that cost outweighed by the sharply improved
performance.

Interfaces Available

A number of small business computer manu-
facturers provide interfaces to standard data
communications devices and to sense and signal
modules; these can turn an external device on/off
or can sense the on/off state of an external de-
vice, Some of the larger manufacturers provide
extensive amounts of data communications equip-
ment as well as the software to support the
equipment,

If the application requires interfaces to special-
purpose devices, the selection criteria should in-
clude interface requirements. The cost of design-
ing special interfaces can raise the price of an
overall system to several times the initial small
business computer cost,

Software

Software development for a specific application
is the most frequently underestimated item in the
computer budget, Because the cost of small
business computers is small, most manufacturers
do not provide much system software. The selec-
tion criteria should include the required software,
Also consider the desired features for future as
well as current needs,

If the manufacturer writes off software produc-
tion costs in the hardware price, the system cost
increases. On the other hand, if the user needs
system software not produced by the manufacturer,
the cost for its development must be added to the
price of his computer, This cost will be much
higher than if the manufacturer distributed a
software charge over many computers, In other
words, well-conceived system software is much
cheaper to buy from the manufacturer than to
develop, and the selection criteria should reflect
this view,

What are the software selection criteria? Be-
cause software criteria are tied to an application
area as closely as hardware criteria, they can
vary from application to application, Despite the
previous disclaimers, certain general software
characteristics should be included in the software
criteria,

Small hardware configurations lend themselves
most readily to applications where repetitive
tasks are perform~d, Because programs may
require changing from time to time, however,
even the smallest hardware configuration should
have the facilities for changing programs and
for developing programs and incorporating them
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in the system. The more the selection commit-
tee anticipates software changes, the more
weight the group should give to the ease with
which programs can be changed,

Utility routines should be supplied to debug
source code and to edit output code. Input/output
handlers should be provided, Loaders should be
furnished to load all software supplied with the
system and to load application programs.

Important system software components also
include assemblers, compilers, and operating
systems.

Assemblers. Assemblers are language trans-
lation programs that convert symbolic source
language into numeric machine language usually
with a one-to-one correspondence, The source
language translated by an assembler is called
the assembly language and is highly dependent
on the computer's instruction set,

Assembly language programming is too com-
plex for most small business computer users to
perform themselves, However, assembly lan-
guage capability can still be important for users
who utilize packaged applications software rather
than write their own programs, The flexibility of
the packaged software is usually directly related
to that of the assembly language.

Compilers. A compiler also translates source
code into machine language, but each written
statement in the computer language is translated
into several machine instructions. Generally,
the term '"programming language" specifies the
source language translated by compilers. Al-
though programming languages are designed to be
independent of any specific machine format, in
most cases this goal is not completely achieved.

Compiler languages usually consist of termi-
nology and procedures specifically to help the
user write programs in a language capable of ex-
pressing concepts and relationships with which he
is familiar, As a result, unless he is indeed a
novice, the small business computer user can
generally expect to write some programs in these
languages, The two most common and useful
programming languages available to business
applications are Cobol, whose programs are
stated in precise, easily learned English words
and phrases, and RPG, a report generw“ing lan-
guage for producing programs that write reports
in varying formats. Another language commonly
encountered is Basic, which is used for interac-
tive time sharing applications. Basicis so simple
to learn and use that the novice programmer can
Login writing programs almost immediately.
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Operating Systems. An operating system is a
comprehensive software facility consisting of a
selection of routines that contribute to the effi-
cient and convenient running of programs on a
computer by assigning most housekeeping tasks to
the computer and removing them from manual
operator control,

A primary motivation for the use of operating
systems results from the ability of computers
to perform instructions at speeds that are orders
of magnitude faster than a human being can ever
achieve manually, Because of the complexity
and variety of tasks an operating gsystem is re-
quired to perform, however, the coding com-
prising an extensive operating system can occupy
a significant portion of computer memory, Con-
sequently, the development and growth of oper-
ating system technology are closely related to
improvements in both computer memory and soft-
ware technology.

The software that constitutes an operating sys-
tem consists of a monitor or executive routine
and a number of special-purpose housekeeping
routines automatically controlled by the master
routine. Actual facilities, however, vary widely.
Some operating systems, designed to run on a
minimum configuration system, provide only
the bare essentials for controlling the operation
of a computer; the user must code and insert any
additional facilities desired. Other operating sys-
tems provide virtually complete control over the
operating functions; operator communications
with these operating systems is normally through
job control statements entered via a dedicated
systems device, such as a card reader, or per-—
haps through the console keyboard.

Operating systems for small business com-
puters are particularly important for systems that
include mass storage devices or are involved in
interactive time sharing applications. However,
a number of manufacturers don't offer operating
systems, but incorporate control facilities via
special hardware.

KNOW YOUR VENDOR

With increasing frequency, data processing
personnel are selecting their equipment on the
basis of vendor reputation. The ingredients that
determine a vendor's reputation are hard to de-
fine. In fact, two equally perceptive users may
strongly diasgree about the qualities of a spe-
cific vendor or his products. However, there
are factors that will help you determine a ven-
dor's stability and responsiveness to his cus-
tomers' needs.



You can gauge the past performance of a ven-
dor by checking how long the firm has been in
business. Presumably, an established firm has
been providing satisfactory products to its cus-
tomers. Additionally, the firm will probably
remain in business and continue to provide ser-
vice, maintenance, and product upgrading.
However, a new product can have bugs even if
introduced by an established vendor, so you
should know when the product was first deliv-
ered. Then you can decide whether it's been in
the field long enough to perform satisfactorily.

As part of your investigation of the firm, find
out the location of its sales offices. You'll tend
to get better service from a local vendor. Since
the vendor is not necessarily the manufacturer,
investigate this point and learn the manufactur—
er's history. For example, what other equip-
ment does the manufacturer produce? Does he
also sell equipment to other manufacturers who
use his product as components in their own Sys-
tems? (This particular market is commonly
called OEM for original equipment
manufacturer,)

A significant OEM market can be a plus factor
in favor of the vendor. OEM business expands a
manufacturer's production volume, lowers his
costs, and can improve his profitability via a
more positive cash flow. As a result, the manu-
facturer is more financially sound and has a
greater probability of survival. In addition,
OEMs tend to make more technical demands than
end users. Consequently, a manufacturer's in-
volvement with OEM business leads to increased
technical expertise and further product
improvements,

A large company can usually offer consider-
ably more services than a small manufacturer.
Yet, a novice user will be small potatoes to those
same giants, whereas his trade may be more
important to a smaller outfit. The vital point to
keep in mind is that once the deal is concluded,
you should try to avoid being little more than an
account number to the computer manufacturer.
So, from the outset, try to gauge each supplier's
future interest in and responsiveness to your
problems, based on as much face-to-face dis—
cussion as possible.

We've presented general guidelines, but it's a
good rule to make a full investigation of the
vendor. If you're not satisfied with the vendor's
credentials, look elsewhere.

INSTALLATION AND MAINTENANCE

The quality of a vendor's maintenance and
service facilities can be as difficult to quantify

as its reputation. But as mentioned in the dis-
cussion of vendor history, guidelines can give
you some feeling for the type of service you can
expect.

A number of vendors don't have their own
maintenance facilities. Instead they contract
with third-party firms to provide installation and
maintenance service. This type of arrangement
is a fairly recent innovation. According to our
contacts in the user community, third-party
maintenance firms generally offer no better or
worse service than received from a vendor's
maintenance personnel. The quality of service
depends upon the specific firm.

It's very necessary to have good cooperation
and scheduling between your staff and vendor
field service personnel during the computer's
installation. Unforeseen pitfalls can sometimes
develop and and delay installation. Before the
equipment arrives, try to have some assurance
against unexpected bugs. For example, rather
than discontinue your old operation, continue
with it until the new installation is working.
However, this approach can sometimes be ex-
pensive since you'll be paying for two installa-
tions while only one is being used. A less ex—
pensive approach would be to check whether the
vendor has a backup system located nearby. In
case of delays, the backup system can be used
while the new system is debugged. Even after
installation, a backup system located nearby can
prove useful in case your system malfunctions.
In fact, if you know that a system similar to
yours is located within a reasonable traveling
distance, try to arrange reciprocal privileges,
with each installation included in the other's
disaster plans.

Another aspect of installation that should not
be overlooked is the type of training provided by
the vendor. Although most training can be pro-
vided by the vendor at his classroom facility, the
vendor should also be expected to provide on-site
training as part of the installation procedure.
Training should be detailed and supported by
first-rate manuals covering both the hardware
and software., Well-organized, well-written
documentation is also vital if your computer is
ever to be used to its full potential.

Maintenance can include a variety of services.
Ask the vendor to enumerate them. Are parts
replaced free of charge? How often is preven-
tive maintenance performed and when — prime
shift only or at the user's convenience? How
long must you wait between placement of a ser-
vice call and arrival of a technical representa-
tive? Are there additional costs, such as
traveling expenses? If 50, how are these costs
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calculated? In determining expected down-time,
find out the distance between your firm and a
spare-parts depot.

A service representative can respond to your
call in a short time if he's located nearby, so a
list of the cities housing service centers is im-
portant. Additional information that impacts a
firm's service capabilities includes the number
of service representatives employed and the
different levels of employee experience. Do
customer engineers have prior experience with
small business computers? How are customer
engineers trained (formal class, on-the-job-
training, etc.)?

PRICING CONSIDERATIONS

Most vendors offer a variety of pricing ar-
rangements. The optimum price can vary, but
it reflects a balanced mixture of lease duration,
maintenance and overtime terms, and cost.
Generally, vendors offer a choice of short-term
leases that are renewable at less than yearly in-
tervals or longer fixed-term leases that can ex-
tend from over one year to (in some cases) five
years.

Short-term contracts benefit users who de-
cide to cancel in favor of more technologically
advanced or less expensive equipment because
there is no penalty. Short-term leases can also
be advantageous for users who want to operate a
vendor's equipment on a trial basis to test the
vendor's service and maintenance capabilities
as well as the reliability and performance of the
equipment. On the other hand, short-term
leases have disadvantages. It is usually more
expensive to rent by month than for a longer
term. Additionally, the user is subject to more
frequent price changes if he renews his lease
during each short-term interval.

Although long-term leases (extending above
one year) involve smaller monthly rental rates,
do you want to commit yourself so far in advance?
You are protected against price increases, but
you can also be prevented from taking advantage
of any price decreases.

If a customer breaks his lease, he incurs a
penalty. Most vendors explicitly state the pen-
alty for cancelling, but there's still a certain
amount of latitude. One vendor assures us that
his company doesn't exact a penalty for upgrad-
ing if his firm provides the new equipment. The
company's spokesman also said that no penalty
would be applied if his firm didn't market the
upgrade equipment. In this case the vendor is
offering a verbal guarantee, and could change his
mind after you sign an agreement. However, a
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check of the vendor's history and reputation
should indicate his credibility.

If you decide to purchase the equipment after
leasing it, can any of the rental money be applied
to the purchase price? In other words, does the
vendor offer a conversion-to-purchase option?

If he does, you should know the formula. For
example, a vendor may allow a customer to
apply all rental payments to the purchase price.
Other vendors set limits based on a percentage
of the purchase price, the lease's duration, or
the amount of rental already paid.

The overtime charge is another feature that
varies in different vendors' leases. Some ven-
dors offer unlimited usage. Others base the
rental terms on a fixed number of hours per
month, and charge an additional fee for use of
the equipment beyond the specified time. Be-
cause overtime charges can be significant, re-
member to consider them when pricing a small
business computer system,

Maintenance is usually included in the lease
price, but maintenance hours vary and the price
changes accordingly. Just like other employees,
maintenance personnel expect to be paid a larger
salary for working weekends and evenings. Con-
sequently, the customer generally pays higher
maintenance fees for service outside the normal
five-day, 40-hour working week. Unfortunately,
the normal working week is "prime time' for
most computer installations. This results in a
tradeoff decision. Should you pay extra for on-
call maintenance during hours that won't inter-
rupt your installation's activity, or should you
pay a smaller fee and risk system downtime
during your most productive hours? That de-
cision depends on your own constraints and
requirements.

CONCLUSION

Evaluating and selecting a small business
computer is not a simple task. However, its
complexity can be minimized if you proceed
correctly. First, define the type of jobs your
small business computer will be expected to per-
form. Next, establish a price ceiling based up-
on how much money you are willing to pay for
getting the job done. Finally, match a system
to these criteria.

To draw on the data processing experience of
other businesses, check Table 1, which presents
a summary of EDP costs encountered among five
major industry groups. The table defines five
standard SBC configurations, lists the typical
size EDP staff employed and total annual EDP
expenditures for each configuration, and relates



the company size within each industry group to
each SBC configuration by listing a range of the
number of personnel employed.

As an additional aid, we have prepared a

Table 1. SBC Configurations and EDP Costs for Five Major Industry Groups

checklist for use during your evaluation and se-
lection procedure. This should help you narrow
the selection to several roughly similar computer
systems, which can be studied further to gauge
their relative value.

Product Identifier

Characteristics
SBC-1 SBC-2 SBC-3 SBC-4 SBC-5
Data Input Keyboard Keyboard Keyboard | Medium- High-speed
and/or speed punched
low-speed | punched card
punched card
card
Printed @utput Carriage Serial Serial or | Low- or High-speed
printer printer low-speed | medium-~ line printer
line speed line
printer printer
Storage Media Magnetic Serial Punched | Disc and/ | Disc and/
ledger (single- card, or mag- or mag-
track) disc, or netic tape netic tape
magnetic T- or 9~
tape track
magnetic
tape
Average Sales Price $) 20,000 40,000 60,000 82,500 113,000
Typical Rental ($/mo) 300-600 600-1,200 | 1,200- 1,600- 2,200~
1,600 2,200 3,000
Typical Size of EDP Staff 1-2 1-3 3-4 4-6 6-8
Total Annual EDP Expenditures | 10, 000- 17,500~ 40,000~ 53,000~ 73,500~
(%) 17,500 40,000 53,000 73,500 100, 000
Employee Range
Financial 13-23 24-53 5470 71-97 98-131
Wholesale 32-56 57-129 130-171 172-237 238-322
Manufacturing 50-87 88-200 201-265 266-368 369-500
Retail 74-130 131-296 297-392 393-545 546-740
Transportation, Communica- | 38-66 67-151 152-200 201-278 279-378

tions, and Public Utilities
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SMALL BUSINESS COMPUTER SELECTION CHECKLIST

CORPORATE DATA

Headquarters name

address

city, state

telephone

National marketing contact name

title

telephone

Local sales office name

address

city, state

telephone
Local marketing contact name
title
telephone
Date system first announced
Date system first delivered
Number installed
Current System Users
Configuration Corporate Name Address Telephone




Questions for References

Is vendor pleasant to deal with_____ | have a good record of resolving
problems____ | meet commitments ;| deliver system on
time

Vendor's Control over Product

Does hedesign____ | manufacture — _  , inspect

2
test_____ | recondition

If subject to other firm's: Name >

Address , Telephone ,

Functions performed

HARDWARE SYSTEM

Central Processor

Model

Word size (bits) > Main memory size (Kbytes) |

Cycle time (usec) | Add time (usec) ’

No. of instructions________ | Hardware multiply/divide ,
Hardware multiple No. programmable
precision ,» registers

Addressing: Indirect____ | indexed | relative

Interrupts: Hardware/software_______ | no. levels

Data Input/Output

Type Input/Output Model No. Speed

Punched card

Punched paper tape

Magnetic cassette

Line printer

Character printer

Other
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Auxiliary Storage

Model No. Capacity Speed

Disc

Drum

Tape

Magnetic Ledger

Other

SOFTWARE
Name Description

Assembler

Compiler

Operating System

Application
Library

USER SUPPORT

Coding Assistance

Title Length (days)

Training Courses
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Title

Documentation

MAINTENANCE
Preventive

How often performed —  _, days of week » hours

Emergency

Quoted response time (hours) » hours of availability

Customer Engineer Experience

Training: formal » on the job

Prior experience: previous work with small business computers

Backup Facilities

Location of alternate site with comparable installation

Location of spare-parts depot

PRICING POLICY

Installation charge

Cancellation penalties

Upgrade and downgrade: alternatives ’

restrictions ,

penalties

Effect of future price change

Delivery guarantees

Performance guarantees

Purchase optionsg

Order cancellation before delivery

Acceptance period (days)

Policy on replacement hardware




BASIC/FOUR

Basic/Four System

OVERVIEW

Basic/Four’s serics of small business computers is
primarily marketed as an upgrade for users of clectronic
accounting machines. It bridges the wide gap between the
simple. typewriter-oriented, interactive computers, which
are preprogrammed with accounting-type programs, and
the larger batch processing systems, which have compiler
languages, extensive arrays of peripherals, and broad net-
work capabilitics.

The standard accounting-type applications such as in-
voicing and payroll are all available in customized form.
The Basic/Four System provides casily programmed
means of report generation, useful to the small business
that is outgrowing simple management techniques. The
Basic/Four Systems were introduced in 1971 and arc
presently marketed domestically by Basic/Four and in
Europe, Canada, and Latin America by an affiliated com-
pany, MAI International Corporation. Both arc sub-
sidiaries of Management Assistance. Incorporated.

Designed for multiple-user, interactive processing,
Basic/Four offers three models of a single basic machine.
field expandable so that the simplest configuration can be
converted to the most powerful as the user’s requirements
grow.

The 350 is the simplest model of the series; it uses only a
single terminal. The other two models, the 400 and 500,
can support networks of terminals. Model 500 can service
up to cight terminals (cach can use a different program) on
a simultaneous basis. Thus. although cach terminal is in
interactive mode, system throughput is far greater than
that of an ordinary interactive processor because the CPU
can be used to capacity by the combined demands of the
several terminals.

The series is available on a turnkey basis complete with
software. operating system, and customized application
programs; with operating system and customized applica-
tion programs only: and with operating system alonce. The
user’s staff can develop application programs in the

system’s  conversational  programming  language.
Basic/Four offers a varicty of support and programmer
training services.

CONFIGURATION GUIDE

Basic/Four consists of three models: the 350, 400, and
500. All models can be upgraded to the S00. The minimal
configuration is the 350, which consists of a CPU with an
8K-byte memory, a Video Display Terminal (VDT). a
disc memory unit, and a dot matrix printer. The printer
uses a fully buffered 132-character line and prints at 165
characters per sccond. The CPU cabinet houses the disc
memory unit, a dual-disc configuration with 2.1 million
bytes of storage, as well as read-write memory.

The CPU includes 2.560 bytes of read-only memory
and 16K bytes of read/write memory reserved for the
Basic Operating System Software (BOSS). It is a disc-
oriented operating system that includes the interpreter for
Business Basic, the conversational mode programming
language, as well as the system’s executive and monitoring
software.

Two channels arc provided to connect all peripheral
devices to the CPU. For high-speed access, a DMA
channel can interface up to four disc drives (eight discs);
transter rate is 195K bytes per second. A programmed 1/O
channel transfers data 20K bytes per sccond between the
CPU and peripherals. Communication adapters,
operating over dialup or lcased lines. can connect the
CPU with remotely located terminals. Extra controllers
for printers, magnetic tape drives, and readers arc in-
stalled in the CPU as needed. Table 1 contains peripheral
device characteristics information.

The Model 350°s memory is expandable by modules to
a maximum capacity of 48K bytes of user read/write core.
In addition, 4.7 million bytes of disc storage can be added
for a total of 16.8 million bytes of on-line disc capacity.
The following peripherals are available: a buffered 120
and 200 line-per-minute line printer with a 132-character
line: magnetic tape transports that can read or writc on ei-
ther 7-track or 9-track tape; @ communication controller
to link a remote VDT to the CPU; and punched card
readers tor 80- or 96-column cards with peak speeds of
800 cards per minute. A paper tape reader (300 characters
per second) and punch (75 characters per second) are also
available.

The video display terminal’s CRT can display 1.998
characters in a 74-column by 27-row format and write up
to 240 characters per sccond. The VDT has an
alphanumeric keyboard and numeric keypad for data
entry. In addition to its use as an interactive com-
munications device, the CRT’s 12-inch screen can be used
to display data for review and correction prior to entering
it into the CPU. Blank forms can be displayed, their
outlines and section headings at reduced intensity, so that
the operator can fill in the blanks with information in the
desired tormat.
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Peripheral Device

AUXILIARY STORAGE

Model 2250 Disc

Magnetic Tape
Model 6100
Model 6200

CONSOLE PRINTERS

Model 3100

Model 3400

PAPER—TAPE

Punch—Model 5200
(standard) and 5210
(advanced)

Reader—Model 5110

PUNCHED CARD
Models 4100 and 4200
Card Readers

Reading Speed

Model 4100
Continuous
On Demand*

Model 4200
Continuous
On-Demand

*Start-stop reading computer-controlled,

Table 1. Basic/Four Systems: Peripherals

Performance Characteristics

2 dises: I fixed, 1 removable;
capacity cach 2.1M bytes;
access time 9 msec (min)
and 35 msec (avg); peak
transfer rate 196,000 bytes/
sec

9-track: 800 bpi
7-track: 800 bpi

Matrix; 165 cps; 60 Ipm (132-
char lines) to 150 lpm (short
lines); 63 char subset of
ASCII

Line printer (200 tpm avg);
64-char subset of ASCII (48-
96 opt) 132 cols; full line
buffer

S-track (11/16-in. width) and
8-track (l-in. width); 75 cps

8-channel (1-in. width); 300
cps synch; straight feed or
fanfold

80-col Hollerith (stub cards
opt); 96-col IBM System/3

80-col cards

400 cpm

300 cpm

80-col cards  96-col cards
400 cpm 800 cpm

300 cpm 600 cpm
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Comments

400-track disc; 110
bytes/fsector; 960
bytes/track

Installation limit: 2;
800 bpi NRZI recording
mode; 12.5 in./
sec; rewind: 50 ips;
compatibility: 7-track,
industry-compatiblc;
9-track, ASCII; 7-in.
reel diameter, IBM
hub compatible

Installation limit; 2;
full line buffer; can be
operated remotely
over telephone lines
Original plus 5 copics;
belt printing
mechanism

Installation limit: 1
Incremental back-
spacing 4-10 steps

Option: 6-channel (7/
8-in. width) advance
fecd; auto reel take-
up and supply

Installation limit: 1
Dual capability, opt;
Hopper capacity: 1,000
cards



Table 1. (cont.)

Peripheral Device

TERMINALS
Video Display Terminal
Model 7200

Executive Display Terminal
Model 7400

Model 7300 KSR 33

Teletype 10 char/scc
Model 7301 ASR 33
Teletype 10 char/sec

Performance Characteristics

Keyboard: 128-char ASCII;
capacity of 1,998 char; 74
charfline; 27 lines; data
transfer rate of 240 cps

64-char set (ASCII); capacity
512 char; 32-char line, 16
lines; data rate of 240 cps

Comments

Integral magnetic core
memory; displays
64-char subset of
ASCII

Installation limits

Model 350: 1

400: 4
500: 8

Solid state random

access memory

Model 400 adds to Model 350 a multiterminal proces-
sor, capable of accommodating up to 4 interactive termi-
nals. These terminals can be remotely located and linked
to the CPU by telephone lines, and all can process the
same or different programs concurrently.

Model 500 has the same basic components as Model
400. but it can handle up to 8 interactive terminals simul-
taneously. Terminals linked to Model 400 and Model 500
are serviced concurrently. All models have a maximum
memory capacity of 64K bytes and all can be expanded in
the field to the level of a 500 by adding the necessary com-
ponents.

Multiterminal configurations in the serics can supporta
far higher volume of business activity than a single termi-
nal system. Each terminal can function as an independent
1/O device for order entry, invoice preparation, and inven-
tory monitoring: data entered once is always available to
any authorized access for program execution. This feature
climinates multiple handling of files and the subsequent
possibilities for crror.

o

See  Table for a detailed description of the

mainframe’s characteristics.
COMPATIBILITY

A major feature of this series is that all models can be
upgraded to Model 500. with its substantial networking
capabilities. A user can initially acquire the smallest con-
figuration that meets his necds. As his requircments grow,
the system can be modularly expanded accordingly. This
approach optimizes price/performance.

PERFORMANCE AND
COMPETITIVE POSITION

The series performance is far superior to that of a
punched card system even in its single-terminal configura-
tions.
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The chief design feature of the Basic/Four series is the
main-memory partitioning that its opcerating system per-
forms on a dynamic basis. This featurc permits mul-
tiprogramming on a time-shared basis without the
complex program software normally associated with such
an operation. Since a terminal can call up any of the pro-
grams stored in the disc file library. a network can usc
more programs than there are terminals, with output data
from cach program buffered in core or on disc and printed
out in turn. Furthermore, the operating system can be al-
tered to accommodate new utility routines for additional
peripheral devices.

Basic/Four cites as its competition the Honeywell-Bull
Model 58. Singer System 6800, Qantcl Answer. Bur-
roughs B 700. Ultimacc Systems. Wang Laboratorics
2200. DEC Datasystem 300, and upon occasion. the IBM
System/3 and BCL Molecular 13.

Basic/Four can boast a very satisfied clientele. Its users
report minimal downtime, cxcellent maintenance
responsc supplicd by Sorbus, easc of programming. and
overall flexibility of the system. The customers contacted
agreed they would buy another Basic/Four system or add
to the system if the need arose. Half of these contacted
have done so recently.

A distributor of electrical components employs 6 Video
Display Terminals in a supermarket-type arrangement.
With the aid of the VDTs, an invoice can be ready for the
customer by the time he lcaves the supply house. This
procedure also accomplishes inventory control for the dis-
tributor. He had previously used an IBM System/3 Model
6 for his business and found its versatility too limited. He
then purchased the Basic/Four and recently expanded his
original system of 4 VDTs to 6 VDTs.

A Chicago-based CPA firm develops client account
packages and maintains the clients’ books of entry with a
Model 500 and 2 VDTs. The company finds the system so
casily programmed that it develops software for its clients
for adjustments. accounts receivable. and sales reports.
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Table 2. Basic/Four System:
Mainframe Characteristics

Model

CENTRAL PROCESSOR

Characteristics

General-Purpose Registers 5

Addressing
Direct (words)
Indexed
Instruction Set
Number (std)
Decimal Arithmetic

Priority Interrupt System

Levels (std; max)

MAIN STORAGE

Type
Cycle Time (usec)

Basic Addressable Unit

Bytes/Access

Min Capacity (bytes)
Max Capacity (bytes)

Installation Limit

Increment Size (bytes)

Memory Parity
Memory Protect
ROM

Use

Capacity (words)
RAM

Use

Capacity

1/0 CHANNELS
Programmed 1/O
DMA Channels
Max Transfer Rate

(bytes/sec)

—Within memory
—Over DMA

SOFTWARE
Assembler
Opcrating System

l.anguage

All of memory
All of memory

Ycs

8

Core

1.1

Word

2

8K

48K (user)
4 modules
8K

No

Std: 16K byte
Ycs
Firmware
2.560

Operating system
and applications
programs

8K-48K

195K

No

Yes; BOSS avail-
able in single-
and multiterminal
versions

Business Basic (in-
structions for:
formatting input
data and system
printout; manage-
ment of disc data
files; incl pass-
word security ar-
rangements:
fixed-point stan-
dard decimal num-
ber representation
and computation)
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The only problem mentioned is that some keys on the
display terminal keyboard (manufactured by Hazeltine)
arc nonoperational.

A New York publishing firm uses a Model 350 with 2
video terminals for all its billing. inventory. royaltics. ac-
counts receivable, and sales procedures. Compared with
the Singer Friden and an outside service, the Basic/Four
has saved this company money and personnel. The opera-
tors noticed a slower response time with the addition of a
second terminal, but updated BOSS software speeded up
response time beyond that of the one-terminal system.
The company likes the case with which components can
be added but would prefer faster 1/O time.

A major New York life insurance company, claiming to
be one of Basic/Four's largest installations, uses 5 VDTs
to process all group premium collection accumulations
and to reconcile its incoming bank accounts. The firm
likes the capability of entering data immediately, though
it wishes the system were faster. This company has experi-
enced scattered hardware problems, but downtime has
been minimal and the maintenance response excellent.

Maintenance for the Basic/Four Scries is available
through Sorbus, Incorporated, a broad-based service com-
pany that has oftices in more than 100 cities across the
country. Sorbus, like Basic/Four, is a subsidiary of Man-
agement Assistance Incorporated. Service is provided by
contract cither during regular business hours, or at higher
rates on a 24-hour basis.

PERIPHERALS

Table 2 describes the peripherals available with the
Basic/Four system.

SOFTWARE

The Basic/Four Scries uses both the Basic program-
ming language in conversational mode and an operating
system, an unusually flexible combination for computers
in this price range.

Business Basic is Basic/Four's extended version of the
widely known Basic language, developed at Dartmouth
College to provide novice programmers with a powerful.
yet casy-to-lecarn language. The additional features of
Business Basic include: instructions for formatting input
data and system printout to provide easily understood
reports; instructions for management of disc data files.
including password security arrangements to prevent
unauthorized access to or alteration of stored data: and
fixed-point (standard decimal) number representation and
computation.

The Basic Operating System Software (BOSS) is avail-
able in two versions—one for the single-terminal Model
350 system and the other for the multiterminal Models
400 and 500 systems. BOSS assigns areas in core memory
to the various users. implements the data file security fea-
tures, manages the data files, and supports utility routines



that include sort and merge, data format conversion, file
copying and listing, and file updates. BOSS also contains
the Business Basic interpreter and exercises control over
all 1/O devices including the scheduling of tasks.

Basic/Four offers a variety of applications programs
and packages. All applications are written in Basic and are
flexible to general business needs. The programs available
are payroll, general ledger, accounts payable and accounts
receivable with invoicing, sales analysis report printing,
order entry, and inventory control. The following
packages have been developed for these specific environ-
ments: fuel oil dealers, travel agencies, and Certified
Public Accountants (CPAs). There is also a package for
property management in the final stage of production.

Basic/Four stresses the versatility of its application soft-
ware, and its interest in developing existing programs to
meet changing needs.

HEADQUARTERS

Basic/Four Corporation
18552 MacArthur Blvd.
Irvine CA 92702
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PRICE DATA
Nh:r‘\)-\dbeelr Description

350

400

500

2200

3100
3400
4100
4200

5110
5200
5210

6100
6200

6201

6202

7200
7400

7300
7301

BASIC/FOUR

CENTRAL PROCES-
SOR AND WORKING
STORAGE

Central Processing Unit
(8K ; with video dis-
play terminal; 2100
disc system; 3100
printer)

Central Processing Unit
(8K; with video dis-
play terminal and/or
accounting machine
terminal; 2100 disc
system; 3100 printer)

Central Processing Unit
(8K ; with video dis-
play terminal and/or
accounting machine
terminal; 2100 disc
system; 3100 printer)

MASS STORAGE
Disc System (4.2 mc)

INPUT/OUTPUT

Printers

Printer (60-150 Ipm; 165-
cps matrix)

Printer (200-lpm)

Punched Card

Card Reader (400-cpm;
80-col)

Card Reader (400- or 800-
cpm; 80/90 col)

Paper Tape

Paper Tape Reader (300-
cps; std)

Paper Tape Punch (75-
cps; std)

Paper Tape Punch (75-
cps; advanced)

Magnetic Tape

Magnetic Tape System (9-
track; 800-bpi; NRZI)

Magnetic Tape System
(7-track; 800/556-hpi;
NRZI)

Magnetic Tape System
(7-track; 800/200-bpi;
NRZI)

Magnetic Tape System (7-
track; 556/200-bpi;
NRZI)

DATA COMMUNICA-

TIONS

Video Display Terminal
(Models 400 and 500)

Executive Display Ter-
minal (inquiry only;
Models 400 and 500
only)

KSR 33 Teletype

ASR 33 Teletype

$

895 32,400

954 34,900

1,023 37,900

279 9,950
197 6,450
285 9,950
159 4,450
170 4,950
124 4,450
124 4,450
124 4,450
243 7,950
243 1,950
243 17,950
243 17,950
132 4,950

74 2450

76 2,500

90 3,000

Monthly purchase Monthly
Rental s

aint

183

186

189

60

55
66

61
61

26
26
26

68

68

68

68
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20
24




BURROUGHS

L Series Business Minicomputers

OVERVIEW

The Burroughs L Series comprises a family of
microprogrammed, “visible record” computers intended
for small accounting applications. Individual members of
the series differ in capabilities depending on the type of
processor. memory, and peripherals in the system. Higher
performance members can be used for data analysis and
report generation. All models support a Cobol compiler, a
powertful tool for programming business applications. The
design emphasis is on interactive processing and simple
control by novice users responding to the step-by-step
guidance of indicator lights on the console.

The smaller members of the tamily are distinguishable
from most other small business computers by the use of
magnetic discs rather than core or semiconductor memo-
ry for both firmware control storage and working storage.
The 1.2000, L3000, and L4000 Series models have no
provisions for auxiliary magnetic storage; the L5000
allows auxiliary storage of sorts, in the form of magnetic
stripe ledger cards, called Magnetic Memory Records
(MMR) by Burroughs. The L7000 upgrades the line still
further by using the higher speeds of MOS ROM for con-
trol firmware, while both working storage and auxiliary
storage are master files on disc.

The most recent addition to the line, the L8000 Series,
is not simply further extensions at the top end of the line,
but the L8000 also provides alternative models at each L
Series level with greater working storage capacity, higher
processing speeds, and a new cassette-based, software-
controlled “dynamic memory overlay” technique. None
of the 8000 Series use discs. Instead, MOS LSI RAM
stores the control firmware and operates as user working
memory. while optional cassette tape drives provide auxil-
iary storage and support for the dynamic memory overlay
feature at every level. Thus, for a modest increase in cost
an L.2000 or L3000 system can be upgraded to an 8200 or
8300 without cassette. The addition of the cassette drive
and supporting software expands on-line and working
storage at considerably less cost than upgrading from an
1.2000 to an L7000, for example.

Most L-Series models can be easily converted to a cor-
responding TC terminal computer model; the data com-
munications memory and logic are housed in a separate
unit. The TC 500, 1500, 2500, and 3500 Series roughly
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correspond to the L2000, L3000, 1.4000, and L8000
Series, respectively. Like the L8000. the TC 3500
straddles the entire series; certain TC 3500 models are
direct upgrades for TC 500/1500/2500 models. The basic
differences among L8000 Series models and the corre-
spondence of L8000 models L-Series and TC-Series
models are presented in Table 1.

PERFORMANCE AND
COMPETITIVE ANALYSIS

The addition of the 1.8000 Series has enabled Bur-
roughs to keep its popular L Series competitive in a
market generally experiencing price drops as a result of
the lower costs of large-scale MOS circuitry. Because the
L Series design was originally innovative for its time,
using microprogramming to implement Cobol on a small
system, Burroughs has been able to upgrade the series
with faster, less expensive, higher-performance models
and still use the software developed for earlier systems.

NCR recently introduced the NCR299 Accounting
Computer that can handle visible records (ledger cards).
The NCR299 allows exceptionally easy and inexpensive
program development through a mark-sense form that
enters long macro instruction words that even novices
can use. The NCR299 will be a formidable competitor
for the 1.8000 Series, particularly for novices in account-
ing machine use, but it suffers from a lack of peripheral
offerings at this point in time and limited-size programs.
NCR's installed base in the world-wide accounting
machine market numbers more than 375,000 machines;
thus, it is one of Burroughs' major competitors.

IBM does not compete in the steadily growing ac-
counting computer market; its accounting machines are
still of the old electromechanical variety. Litton Indus-
tries, Singer-Friden, and the European-based Philips and
Nixdorf companies have made substantial inroads into
the U.S. market for small accounting computers. All
provide for production of ledger cards; the Litton ABS
and Singer Series use edge-punched cards while Philips
and Victor also provide for the magnetic stripe ledger
cards more popular in Europe.

Philips and Nixdorf, as well as Olivetti, Kienzle, and a
number of other European-based manufacturers provide
the major competition for Burroughs in Europe. Al-
though NCR is also a formidable competitor, its
NCR299 will have to be further developed before com-
peting directly with the European accounting computers
currently available with the range and price/performance
of the Burroughs L Series.

User Reactions

We interviewed several small users for this report and
discovered that all had recently upgraded from an old -
Series system to an L8000 model. A small manufacturer
of replacement parts for appliances exchanged an L5000
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Table 1. Burroughs L8000 Models Compared With Other
L Series and TC Models

Corresponding Models

L8000 Forms Platen Cassette Other
Models Feed Type Width (in.) Drive* L Series TC 3500 TC
1.8200-100 Rear Split 15.5 No 1.2000 TC 3520 500
1.8200-200 Rear Split 15.5 Yes L2000 TC 3520 500
1.8300-100 Front Split 15.5 No L3000 TC 3530 1500
1.8300-200 Front Split 15.5 Yes L3000 TC 3530 1500
1.8400-100 Front Split 26.0 No L4000 TC 3540 2500
1.8400-200 Front Split 26.0 Yes 1L.4000 TC 3540 2500
L.8541-100 MMR** Split 26.0 No L5000 TC 3570 —
1.8541-200 MMR** Split 26.0 Yes L5000 TC 3570 —
L.8541-104 MMR** Solid 26.0 No L5000 TC 3570 —
1.8541-204 MMR** Solid 26.0 Yes L5000 TC 3570 —
L8542-100 MMR** Split 26.0 No L7000 TC 3580 —
(dual
track)
1.8542-200 MMR* Split 26.0 Yes L7000 TC 3580 —
(dual
track)

Notes:
* Refers to L8000 and TC 3500 Series only.

** Magnetic Memory Reader; i.e., magnetic stripe ledger card reader. Unless otherwise stated, refers to single track holding 352 bytes.

for an 1.8500; a line printer was added to support billing
and inventory control applications. An accounting firm,
which markets its own client billing package for CPAs,
exchanged an L2000 for an L8300. A software/services
house that developed a mortgage-loan documentation
package for banks, savings institutions, and mortgage
companies switched from an 13000 to an L8300. All
three users cited better performance at virtually no
change in price (the CPA firm was actually paying a
lower price when cassette tapes were substituted for
paper tape 1/0) and cassette tape storage as reasons for
their switch.

All the firms interviewed chose the original Burroughs
equipment after studying NCR and IBM; in one case,
Litton and Philips systems were also considered. All
checked the marketplace before converting and were sat-
isfied with the reliability and maintenance support for
the original system; all had some software investment.
Thus, none really wanted to switch unless a significant
price saving could be made. One user remarked that his
market check showed the 18000 to be very price/pertor-
mance competitive, and he thought it would be hard for
other manufacturers to beat.

The upgrade from an old L Series model to the L8000
version can result in enormous performance benefits, at
little change in cost. The software house with the mort-
gage loan documentation package wrote one subroutine
that ran in 3 minutes 4 seconds on the L3000; it ran in 3
seconds on the L8300. The manufacturer of appliance
parts upgraded because two shifts on the L5000 were
needed to enter 1.000 to 1,200 line items daily. With the
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8500. rarely was overtime required on the first shift to
complete the day’s entries; this performance was even
better than the Burroughs specification of 800 to €00
line items daily.

For the manufacturer and the software house the type
of visible record produced was an important part of the
reason for using the L. Series. The manutacturer likes the
visible record with the magnetic stripe ledger card
because it does not require a separate report run. The
software house requires the front feed because its system
prints legal documents than cannot be pin-fed forms. The
CPA who markets software as a side business also men-
tioned that the 1.8000 is easier to convert to its corre-
sponding TC 3500 communications version than carlier
models had been to their corresponding communications
version.

CONFIGURATION GUIDE

All L-Series accounting computers include keyboard.
“golfball” printer, and processor in a single, large. desk-
like unit. When magnetic stripe ledger handling equip-
ment is included in the system, it is superimposed over
the carriage. When up to four cassette drives are
included. they are also integrated into the basic work sta-
tion. The line printer, card reader and punch, paper tape
and edge-punch card readers and punches, and the
polling magnetic tape unit are all freestanding devices.

Table 2 outlines the configuration differences among
the models or lines. Table |, as mentioned previously.
shows the characteristics of each L8000 Series processor



Table 2. Configuration Differences in the L Series

MODEL L2000/L3000
L4000
MEMORY
Cycle Time ( u sec) 0.5
Firmware Location Disc
RAM (user mnemory)
Type Disc
Size (bytes) 512-6,144
Data Structure
Bits/Word 64
Bytes/Word 8
Auxiliary Memory —
PERIPHERALS, 1/O0
Punch Cards
80-Col Reader AS595; A596
80-Col Punch Al49
96-Col Reader —
96-Col Multifunction —
P. Tape/EP Card
Reader A581
Punch AS562
Computer Tape A1495
Transport Magnetic
Stripe
I-trk —
2-trk —

Console Forms Handler —
Auxiliary Printers —
Magnetic Tape

Cassette Transport -—

L5000 L7000 L8000

0.5 0.5 0.3

Disc MOS ROM MOS ROM
Disc Disc MOS
512-6,144 512-6,144 4K to 44K
64 64;16 64

8 8:2 8

— Disc Cassette
AS595; A596 9114 A9114-1
Al149 Al149 A9119-1
— — A9119-2
— — A9119-6
A581 A9122 A9122-1
A562 A9222 A9222-1
A1495 A1495 A1495
A4005 A9161 A9161-1
— A9162 A9162-1

— — A9361/A9362
— A9249 A9249-1, -2
— — A9490-25

model and its related processor of the L2000, 1.3000,
1.4000. L5000, or L7000 Series and its corresponding
TC 3500 model.

The L2000, L3000. and 14000 are essentially similar
as far as 1/O capabilities are concerned; the L2000 has a
rear feed, the 1.3000 has a front feed, and the L4000 has
a front feed with a larger platen (26.0 inches). The
L5000. however, can handle Magnetic Memory Records
(MMR). Burroughs’ name for magnetic stripe ledger
cards. The L7000 expands this capability further; it can
handle dual tracks on each ledger card.

As far as technology is concerned, the L Series group
themselves into three divisions, as shown in Table 2. The
L2000, 1.3000, 1.4000, and L5000 use discs for both
working storage and control memory microprogram
storage. The L7000 stores control memory in a 32- to
256-word LSI/MOS ROM module which is not acces-
sible to the user; disc provides working storage, and can
also be used for auxiliary storage. The L8000 does not
use disc storage; LSI/MOS modules provide both work-
ing storage and control storage. Cassette tapes are used
for auxiliary storage.
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The L8000 Series provides far greater memory capaci-
ty than that provided by the other L Series systems.
Basic user memory (memory available for storage of user
programs and data) is 4K bytes. Memory can be added
in 2K-byte increments up to a maximum capacity of
20K bytes for firmware storage and 44K bytes for user
memory. This is equivalent to more than 10 times the ca-
pacity of the 416-word maximum for the previous
models; cach word is eight bytes long.

Common Characteristics

All L-Series accounting computers use the same basic
keyboards, platens, and printers. All use a similar process-
or architecture (to maintain compatibility), although the
basic architecture is implemented with a variety of tech-
nologies as explained earlier. The L.80O0O uses more exten-
sive buffering in keeping with its higher performance.

The accumulator, a fixed-storage, 16-digit field within
normal memory, serves as a working register with 15-digit
positions allocated to data storage. The sixteenth digit is
reserved for special indicators. Shift. compare, and arith-
metic operations manipulate data in the accumulator.
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The keyboard incorporates two separate groups of

keys: one set of 53 keys is arranged similar to a regular
typewriter format and the other 21 keys incorporate a
numeric 10-key set arranged like a calculator. Both
groups contain control keys. ltems entered via either key
group are temporarily stored in a butfer. A typewriter in-
struction transfers nonnumeric characters from the
keyboard buffer for printing, storage in memory, or both.
Numeric characters from either group of Keys are trans-
ferred from the buffer to the accumulator. where they can
be manipulated under program control.

Program-select keys are positioned across the top of the
keyboard, up to 16 on the L2000 and 1.3000 and 24 on all
other models. They are used to select and execute instruc-
tions that have previously been stored in memory, such as
the user’s subroutines.

A 64-character removable type ball holds the character
set for the printer. Peak printing speed is 20 characters per
second; either red or black characters can be printed.
Maximum line length is either 150 or 255 characters (15.5
or 26-inch platen) depending on the computer model. The
friction-feed platen can be split to accommodate two inde-
pendent forms. An optional continuous forms feed is
available in three styles for flexible forms-feed arrange-
ment.

The Magnetic Memory Record available for the
L5000, L.7000. and L8500 systems enables the system to
read single- or dual-track (depending on model) magnetic
stripe ledger cards 6, 8, 10, 12, or 14.5 inches in width.
The 1.8500 systems include an A9362 Magnetic Record
Handler that automatically feeds and stacks the magnetic
records from a 150-record hopper. Alignment is automat-
ic and based on data stored on the track or the controlling
program. Single tracks hold 352 digits, dual tracks 704.
The MMR forms handler can also handle normal (non-
magnetic) forms and continuous forms.

L2000/L3000/L4000/L5000
Peripherals

The following optional input and output peripherals
are available for the older models: edge-punched-card
perforator (A562) punches 40 characters per second;
paper-tape, cdge-punched-card reader (AS81) reads 40
characters per second; an 80-column-card reader (AS95)
reads 100 BCL- or EBCDIC-punched cards per minute;
a card keypunch (A149) punches 25 columns per second
under control of one of the terminal computers or in
response to the operation of its own character keys; and
a computer-compatible magnetic tape unit (A1495). All
speeds are rated speeds; effective speeds otten depend
upon such items as the controlling program.

The tape and edge-card punches and readers can
handle paper, mylar, or aluminized !i/16- or l-inch
wide tape and individual, fanfold, paper. or mylar-rein-
forced 3- to 5-inch wide cards. Five-. 6-. 7-, or 8-level
codes can be used. The A595 card reader and Al49
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keypunch use a stored table to translate between their
own operating codes and the ASCII code used by the
computers. The A596 card reader performs code conver-
sion in the reader itself.

The basic magnetic tape unit incorporates two ports;
up to three, two-port expansions arc permitted. so as
many as eight TC units can share a single tape drive.

L7000/L8000 Peripherals

The L7000 and 1.8000 can attach the same types of
peripherals as previous models. Some have been
upgraded, reflecting the more powerful performance of
these systems, particularly the 1.8000 Series. The A9122-
1 Paper Tape/Edge Punched Card Reader reads 40 char-
acters per second and the A9222-1 Paper Tape/Edge
Punched Card Perforator punches 40 characters per sec-
ond, like their predecessors. The A9114-1 80-column
card reader, however, reads 200 cards per minute; it au-
tomatically translates EBCDIC- or BCD-coded cards
into machine language for the TC 3500; and its hopper
holds 350 cards. The A9419-2 Card Reader Punch offers
96-column card 1/O capabilities; it reads 300 cards per
minute and punches 60 cards per minute; it has two feed
hoppers and can be furnished with six stacking hoppers
to permit off-line sorting and merging. then designated
the A9419-6. The A9419-2 is also available in a recad-
only version, the A9419-1.

Two chain line printers are available, one rated at 90
lines per minute and the other at 180 lines per minute.
Maximum line length is 132 characters.

Both a magnetic tape drive and a magnetic tape cas-
sette arc available. The tape drive records data at 800
bits per inch. The cassette unit records at 100 8-bit char-
acters per inch. Read/write speed of the cassette is 10
inches per second; usable tape capacity is about 280 feet.
The magnetic tape unit is the same one used on carlier
series, allowing eight systems to be connected to a
common polling tape subsystem.

COMPATIBILITY

The Burroughs L. Series is upward compatible from
the 1.2000 through the newer 18000 Series and between
corresponding models of older and newer serics, given
the same peripheral complement. These relationships are
best understood by examining Table 1. FFor compatibility
purposes, the 1.2000 and 1.3000 can be grouped as a
single system because the rear versus front feed docs not
affect the programming. Thus, a program written for the
1.4000. for instance, can run on an 1.5000. 1.7000, and
an 1.8400 and up. but it can not run on an 1.2000,
1.3000. 1.8200, or 1.8300 because of the longer print line.
An 1.8400 program, on the other hand, can not run on
the 1.4000 because of the 1.4000's small memory size.
Programs written for a system with tape cassettes and
dynamic memory overlay feature implemented will not
run on an 1.4000.



Members of the TC 3500 Series are upward compati-
ble with the L Series in relationships paralleling L.8000
Serics compatibility relationships as listed in Table 1.

SOFTWARE

The L. Series is unusual in terms of programming tlexi-
bility, because it still remains the only accounting com-
puter of its size that permits Cobol programming for
small operator-attended systems. Such Cobol programs

must be compiled on a Burroughs B 3500 computer. It

the L. Series system has data communications ability (i.c..
ilit is a TC 3500). the program can be transmitted to a
remote B 3500 for compilation.

This series can also be programmed in Assembler lan-
guage. The programs are assembled either on the L
Series machines or on a B 3500 if desired. The company
provides. at no extra cost, preprogrammed routines to as-
sist in program debugging, as well as several utility rou-
tines.

Burroughs oftfers the following wide range of standard
application packages — accounts payable, general ledger
and financial statements, payroll accounting with
reports, public utility billing, hospital accounting. job
costing. billing and account updating, cash receipts and
posting, general ledger and month-end reports, payroll
accounting. accounts receivable, age analysis, general
billing, and many others. Currently, over 150 packages
arc on the Burroughs applications software list. System
software is also supplied to all users.

In addition, Burroughs will either modify these stand-
ard packages to meet the user’s specialized needs or write
appropriate customized programs.

One of the users interviewed telt that Burroughs is not
as oriented toward customized programming as is. for in-
stance. Nixdorf. Consequently, when he bought the 1.
Series system for the hardware/software package, he
would resell for a particular specialized application (the
home mortgage documentation system mentioned earli-
er). This user was not concerned about competition from
his own supplicr. The extensive list of applications soft-
ware, which does include programs related to home
mortgage documentation, seems to belic his remarks.

Dynamic Memory Overlay

The L8000 and its sister line, the TC 3500. make use
of a softwarc-controlled feature called “dynamic memo-
ry overlay”™ When operating in dynamic memory
overlay mode, programs are automatically loaded from
cassette tape stations and are executed in segments. Pro-
grams larger than available main memory can be ex-
ecuted without operator intervention. The concept is
similar to virtual memory. but it uses cassettes (slower
but cheaper) as the auxiliary or virtual memory storage
medium.
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MAINTENANCE

L Series maintenance is performed by Burroughs serv-
ice personnel available for on-call cmergency service
during normal business hours. Preventive maintenance is
performed at mutually agreeable hours. Microcoded
diagnostic routines use test cards and a dictionary to
isolate memory failures.

First-year maintenance is covered by a warranty. A
separate contract covers subsequent service. Mainte-
nance personnel are located in more than 200 branches
across the United States and in most computer-using
countries in the world.

PRICE DATA

N“S;‘:;'r Description N;{::]t‘glly Purcshase M&gﬁ::y
P
BURROUGHS L
SERIES
CENTRAL PROCES-
SOR AND WORK-
ING STORAGE
L2000 Processors (with key-
board)
L2000-008 (128 user words) 243 6995(1) NA
L2000-208 (256 user words) 276  7,995(1) NA
12101-008 (128 user words) 280 8,490 NA
L2101-208 (256 user words) 313 9,490 NA
12101408 (384 user words) 346 10,490 NA
L2101-608 (512 user words)(2) 379 11,490 NA
L2301-008 (128 user words) 290 8,790 NA
L2301-208 (256 user words) 323 9,790 NA
L2301408 (384 user words) 356 10,790 NA
L2301-608 (512 user words)(2) 389 11,790 NA
L2302-908 (768 user words)(2) 455 13,790 NA
L3000 Processors (with key-
board)
L3111-008 (128 user words) 326 9,890 NA
L3111-208 (256 user words) 359 10,890 NA
L3111-408 (384 user words) 392 11,890 NA
L3111-608 (512 user words)(2) 425 12,890 NA
L3311-008 (128 user words) 336 10,190 NA
L3311-208 (256 user words) 369 11,190 NA
L3311408 (384 user words) 402 12,190 NA
L3311-608 (512 user words)(2) 435 13,190 NA
L3312-908 (768 user words)(2) 495 14,190 NA
L3231-307 (256 user words) 297 8,990 NA
L3231-608 (320 user words) 363 10,990 NA
13331-608 (288 user words) 396 11,990 NA
L4000 Processors (with key-
board)
L4111-009 (128 user words) 372 11,290 NA
L4111-209 (256 user words) 406 12,290 NA
14111409 (384 user words) 439 13,290 NA
14111-609 (512 user words)(2) 472 14,290 NA
L4311-209 (256 user words) 415 12,590 NA
14311409 (384 user words) 448 13,590 NA
L4311-609 (512 user words)(2) 481 14,590 NA
14312909 (768 user words)(2) 514 15,590 NA
L5000 Processors (with key-
board)
L5012-619 (608 user words) 660 19,990 NA
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PRICE DATA (cont.)

Model
Number

L5112-689
L5112-619

AS95
A596
AS09
A149
AS81

A562

A1495
A4005

17000

L7300-300
L7300-350
17400400
L7400-450
L7500-501
1L7500-551
17500-502
L7500-552

A2311
AS5400
A7311
A7312

A9371

A3111
A9114
A8111

A8112
A3211
A 149
A8211

A8212

Description Rental

Monthly pyrchase Monthly
s Maint
$

(608 user words)(2) 710 21,500
(608 user words)(2) 759 22,900
INPUT/OUTPUT

FOR L2000/

3000/4000/

5000
Punched Card
Card Reader 97 2,950
Card Reader 115 3,490
Card Punch Control Unit 33 1,000
Card Punch (GPV

product) 120 5,990
Card/Tape
Paper Tape/Edge

Punched Card Reader 46 1,390
Paper Tape/Edge

Punched Card

Perforator 52 1,590
Magnetic Tape
MTU and Controller 365 11,500

Document Reader
Magnetic Record Reader
(L5000 only) 148 4,490

CENTRAL PROCES-
SOR AND WORK-

ING STORAGE
Processors (with con-

sole)(3)
Processor 495 15,000
Processor 500 15,150
Processor 541 16,400
Processor 546 16,550
Processor 843 25,550
Processor 848 25,700
Processor 888 26,900
Processor 893 27,050

Processor Options
Extended Memory

Controller 42 1,275
Scratchpad Memory

Module (32 words) 15 45
Extended Memory

Module Control 6 175

Cable for Third

Extended Memory

Module 7 200
Extended Memory

Module (2,048 words) 83 2,500

INPUT/OUTPUT

FOR L7000
Punched Card
Card Reader Control 10 310
Card Reader 70 2,120
Card Reader Code Con-

version (BCL) 2 60
Card Reader Code Con-

version (EBCDIC) 2 60
Card Punch Control 31 775
Card Punch 120 5,990
Card Punch Code Con-

version (BCL) 2 60
Card Punch Code Con-

version (EBCDIC) 2 60

NA
NA

NA
NA
NA

NA

NA
NA

NA

62

64
65
86
86
94
95
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Model
Number

A3121

A3222

A9222
A2321
A6321
A6322
A9249
A3243
A9161
A9162

18000
1.8200-100
1.8200-200

18300-100
1.8300-200

L8400-100
L8400-200

L8500
18541-100

L8541-200

18541-104

1L8541-204

Monthly
Description Rental

Card/Tape

Paper Tape/Edge
Punched Card Reader
Control

Paper Tape/Edge
Punched Card Punch
Control

Paper Tape/Edge Punch
Card Punch

Card/Tape Subsystem
Controller

Card/Tape Subsystem
Buffer No. 2 or No. 4

Card/Tape Subsystem
Buffer No. 3

Printers

Line Printer

Line Printer Controller

Document Reader

Magnetic Record Reader
(single-track)

Magnetic Record Reader
(dual-track)

BURROUGHS
L8000

CENTRAL PROCES-
SOR AND WORK-
ING STORAGE

Accounting Computers
with

15-1/2” Rear Feed I'orms
Handler (4 Kb)

15-1/2” Rear Feed Forms
Handler (4 Kb; 1 cas-
sette tape station)

15-1/2> Front Feed
Forms Handler (4 Kb)

15-1/2” Front Feed
Forms Handler (4 Kb;
1 cassette tape station)

26 T'ront Feed Forms
Handler (4 Kb)

26 Front Feed Forms
Handler (4 Kb; 1 cas-
sette tape station)

Magnetic Record Com-
puters with

26 MMR Forms Handler
(6 Kb; 352-digit data
track)

26 MMR Yorms Han-
dler (6 Kb; 352-digit
data track; 1 cassette
tape station)

26 MMR Forms Han-
dler (6 Kb; 352-digit
data track; solid
platen)

26 MMR l‘orms Han-
dler (6 Kb; 352-digit
data track; 1 cassette
tape station; solid
platen)

$

14

14
38

148
161

394

424
409

440
446

476

667

697

637

667

Purchase
$

425

425
1,165
1,000

165

350
8,000

500

4,490
4,890

12,990

13,990
13,490

14,490
14,690

15,690

21,990

22,990

20,990

21,990

Monthly
Maint
$

432
30

25
25



PRICE DATA (cont.)
Monthly p, chase Monthiy Model Monthly p|chase Monthly
N':/J'r?w(:felr Description Rersnal u cs $ Ma;m Nur?1ber Description Rersnal s Masml
L8542-100 26 MMR Forms Han- A7141 Upgrade Kit (to upgrade
dler (6 Kb; 704-digit A9161 magnetic
data track) 697 22,990 record reader to
L8542-200 26 MMR Forms Han- 704-digit data track) 500
dler (6 Kb; 704-digit Consoles
data track; 1 cassette A9361 Magnetic Record Han-
tape station) 727 23,990 dler (stacker w/hold;
Processor Options includes PIF29) 42 1,500
A4011 2-Kb Memory Module A9362 Magnetic Record Han-
(up to 16-Kb total) 31 1,100 dler (feeder/stacker/
A4011-1 2-Kb Memory Module hold; includes PFF29) 78 2,790
(over 16 Kb) 21 810 PF 21 RF, Single Synch
AZO] 1 24-Kb Extended (15-1/2”) 7 250
Memory Pot 21 750 PF 22 RF, Single Asynch
A2012 32-Kb Extended (15-1/27) 7 250
Memory Pot 22 800 PF 23 RF, Duai (15-1/2”) 14 500
AT7341 Upgrade Kit (to up- PF 24 FF, Single Synch
grade an L8000 (15-1/2) 7 250
MMR console, PF 25 FF, Single Asynch
704digit MMR (15-1/2”) 7 250
capacity) 1,500 PF 26 FF, Dual (15-1/2") 14 500
A7351 Upgrade Kit (to con- PF 27 FF, Single Synch (26”) 7 250
vert any Series PF 28 FF, Single Asynch (26™) 7 250
L8000 to the cor- PF 29 FF, Dual (26”) 14 500
responding single
data comm TC
3500 style) 1,500
INPUT/OUTPUT
Punched Card Notes:
A9114-1 Reader (200-cpm;
80-col) 78 2,790 (1)  Prices given are for 3-month warranty. Same styles can be
A9119-1 Reader (300-cpm; purchased with 1-year warranty for 87,350 and $8,350.
96-col) 85 3,500 User words e fewer, depending on firmware require.
A9419-2 Reader/Punch Data 2 mi’nts.o e may be f ¢ cepending on firmware requir
Recorder (300/
60; 96-col) 240 9,490 (3)  Available user words on L7000 processors depend on
A9419-6 Multipurpose Card Unit interpreter requirement,
(300/60; 96-col) 285 11,390
A2331-1 Control (for A9119-1) 25 900
A233 ]-% Control (for A9313-2) 53 5,900
A2331- Control (for A9419-6) 59 ,100
Card Tape HEADQUARTERS
A9222-1 PPT/EPC Punch
(40-cps) 53 1,990 X W -
A9122-1 PPT/EPC Reader Burroughs ¢ orporation
(40-cps) 42 1,590 6071 Second Avenue
A2322 PPT/EPC Control 28 1,000 Detroit M1 48202
Printers
A9249-1 Line Printer (90-1pm) 240 8,500
A9249-2 Line Printer (180-1pm) 280 11,200
A2361-1 Controller 39 1,400
A2361-2 Controller 42 1,500
Magnetic Tapes
A9490-25 Cassette Tape Subsystem
(1st station includes
controller) 55 1,940
A1495-1 MTU (2-port) 365 11,500
A1495-2 MTU (4-port) 373 11,750
A1495-3 MTU (6-port) 381 12,000
A1495.4 MTU (8-port) 389 12,250
A2392 Data Collection MTU
Controller 28 1,000
Magnetic Record Reader
A9161-1 352-Digit Data Track 148 4,790
A9162-1 704-Digit Data Track 161 4,990
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BURROUGHS
B 700 Series

SUMMARY

It's not certain that a "'gap' really existed
between the Burroughs Series L 8000 and the
Burroughs B 1700 Series, but Burroughs has
conveniently filled it by the introduction of the
B 700 Series, the smallest of the Burroughs
"700" family of computers. The B 700 Series
is truly a small business machine. It offers
hardware, an operating system, a license to
programming products, training, and selected
maintenance. Programs to be run are called
by very simple commands. Data conversion,
from card to disc, or from tape cartridge to
disc, is simple and fast.

The B 700 system is aimed at first-installa-
tion users and is totally designed to be run with
the Burroughs Business Management System
(BMS). BMS is a comprehensive set of business
programs developed for and being used with the
Series L 8000 and the B 1700 Series computer
systems, and now the 700 series. BMS is
priced separately from the hardware and operat-
ing system software. According to users, it is
sufficiently flexible to contain the needs of any
business operation, world-wide.

It is the BMS, in fact, that separates the
B 700 from a high-powered programmable
accounting machine. Business reports of almost
every usable genre can be produced easily, if
not quickly.

Clearly, the Series L 8000, B 700, and B1700
overlap. All use the Business Management Sys-
tem and all have Cobol. The larger two have
RPG. The B 1700 and L 8000 can handle com-
munications, the B 700 currently cannot (hints
are being made about the B 700, however). The
L 8000 cannot handle disc or full-sized magnetic
tape reels. The B 700 and B 1700 both have
operating systems. The B 1700 currently can
handle IBM System/3 RPG, the B 700 cannot
(more hints), Prices and core capacity overlap
between the L 8000 and the B 700, and between
the B 700 and the B 1700.

It appears that the deciding factor in which
system to purchase should be the amount of
data and the degree of general purpose flexibility
desired. The B 1700 is technologically and
operationally superior; at the low end it com-
pletely encompasses the B 700 for a slightly
higher price. At the high end it overlaps the
medium general purpose B 2700,

However, for a pure and simple buginess
system, flexible within the constraints of small
business requirements, and little else, the
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B 700 is a good system if not too much data
needs io be readily accessible at any one time.

One of the better features of data entry is the
Audit Entry capability. The operator/data-en-
terer is informed by a beep whenever illogical
or invalid data is entered in a specific ficld.
The console used for entering data is the same
pleasantly pastel color-coded terminal used for
the L 8000. The Audit Entry Terminal (AE 300)
is available whenever input needs go beyond a
single data enterer, or whenever data is to be
encoded at a different location and transferred
for entry to the machine. The AE 300 enters
data onto a magnetic tape cassette, compatible
with the L 8000. Information from the tapc
cassette is read by the B 700 processor and
placed on disc.

Data and programs to be executed are stored
on disc. This is different from the L 8000, for
which programs are stored as object programs
on tape cassettes, and require previous com-
pilation on a B 3500, and data is stored on mag-
netic records. Disc-resident programs are the
norm for the B 1700 Series, and the data can be
stored on disc or tape. And of course, the
B 700 offers the ever-present 80- or 96-column
punched card.

Security procedures were not mentioned at the
B 700's announcement, although the organization
of data stored on disc for the B 700 series is
key-oriented. Apparently, access to the machine
and knowledge of report programs' names yield
access to the data.

Another similarity with the B 1700 Series is
that the B 700 series has an operating system,
albeit a naive one. The operating system can
assign resources, handle the checkpoint/re-
starting of the program running (Burroughs calls
this facility "interrupt/resume'’), and handle
the invocation of general programs, sort, utili-
ties, and the Cobol and RPG compilers.

Physically, the B 700 system is small, both
in occupied floor space and number of units,
and is quiet. It is also low to the ground; access
to the disc cartridges, the printer, the terminal,
and the tape storage area is best performed by
continual and uncomfortable stooping.

COMPETITIVE POSITION

In addition to competing with other Burroughs
products, the B 700 competes with the HIS 2020,
the Univac 9200, the IBM System/3 Model 10,
the Singer System Ten, and the NCR Century 50.
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The HIS 2020 has a wider range of peripherals
and available languages, and already offers com-
munications capabilities., It also has a slightly
more sophisticated operating system which,
although not offering a checkpoint/restart, can
handle two programs at one time by alternating
1/0 and CPU time. Both the B 700 and the HIS
2020 are disc-oriented. Both offer a wide range
of applications programs for businesses, banks,
wholesalers, etc.

The B 700 however is technologically more
innovative than is the HIS 2020 and as a result
operates at significantly faster speeds. The
operating system on the B 700 is micropro-
grammed, as are all 1/0 instructions and the
instructions for the Cobol interpreter, the sort
program, and the utilities, that is, the B 700 is
a mini-computer disguised as a small business
machine. The HIS 2020 is a conventional smaller
version of a larger general-purpose machine.

Both the HIS 2020 and the B 700 are upward
compatible with their respective general-purpose
machines at the source code level.

Users who want a larger choice of business
and scientific applications software than is
offered by the B 700, IBM System 360/370 com-
patibility, but not IBM prices, can opt for the
Univac 9200. The Univac 9200 is completely
upward compatible with the rest of the Univac
9000 series.

The nearest IBM competitor to the B 700 is
the System/3 Model 10. The system is more
flexible, offers a wider variety of programming
support and of peripherals, and has a more
sophisticated operating system. It is also more
expensive. And it is completely incompatible
with the larger general purpose computers in
the IBM product line.

In the discussion of relatively isolated per-
formers, i.e., machines that are not upward
compatible with anything in particular, the
Singer System Ten is a noteworthy competitor.
Its strongest distinguishing factor when com-
pared with the B 700 is its wide range of special
purpose peripherals, including employee badge
readers and cash-register-type terminals with
merchandise tag readers. It also supports a
CRT display.

The System Ten doesn't have an operating
system, but it does have a sophisticated mem-
ory segmentation and I/O channel sharing that
allows multiprogramming of up to 20 programs
at one time.
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The NCR Century 50 could be calied the
"plain vanilla" competitor of the B 700, It
offers about the same functions, to approximate-
ly the same user base, for about the same price.
However, its total core capacity is less. And
it is not intended for any kind of conversational
user-machine interaction. Its typewriter key-
board is an optional feature that serves pri-
marily for communication with the CPU.

CONFIGURATION GUIDE

Two central processors are available for the
B 700 series; the B 705 and B 711. Both have
1 microsecond cycle times, although processor
speed for the B 705 is half as fast as processor
speed for the B 711. The B 705 has a 32K byte
basic memory which is field expandable to 40K.
The B 711 has a 32K byte basic memory, field
expandable in two 8K byte increments to 48K
bytes. There is no technological reason why
either of the processors could not be further
expanded.

The processor logic, memory, peripheral
controls, and power supplies are all included in
one unit. Two buffered 1I/O controls, the mini-
mum per processor, may be expanded to eight
I/0 controls.

Regardless of functional orientation, every
basic configuration includes 32K bytes of mem-
ory, a 26-inch console, and a disc cartridge
drive with 4.6 megabytes of storage. Every
basic configuration can accommodate either of
the two available processor speeds.

Tailoring of the basic configuration for audit
entry includes addition of a 90-line-per-minute
printer, a magnetic tape cassette drive, and an
AE 300 audit entry terminal equipped with a
magnetic tape cassette,

Tailoring of the basic configuration for a card
system includes addition of a 90-line-per-minute
printer, a 96-column card reader/punch/
printer/data rccorder, and an off-line 96-column
card data recorder for data preparation.

Equipment announced as available, and a
general comparison with the L 8000 and the
B 1712/1714, appears in Table 1.

COMPATIBILITY

At the source code level, the B 700 Cobol and
RPG programs are compatible with the B 1700
and therefore with the rest of Burroughs' medium
systems (the B 2700, B 3700, B 4700, etc.).



Object code is in no way compatible. Data should
be compatible. Cobol programs written for

tape cassettes and with minimal I/0 from the

1L 8000 will run on the B 700 with little or no
modification.

The Cobol and RPG are not compatible with
other manufacturer's versions of the same
languages.

Peripheral compatibility appears in Table 1.
SOFTWARE

The most noteworthy feature of the software
is the Burroughs Management System, which is
indeed the set of applications programs of the
same name that exists for the L 8000 and the
B 1700.

The BMS is actually a collection of over 350
modules, each of which performs a single,

common business function. The modules are
collected into different groups to perform the
required functions of the user. The same mod-
ules are used in whatever functional group re-
quires them.

For example, a hospital accounting routine
payroll subsystem may require deductions of
various natures. Even though the function and
performance results of the entire package may
differ from the results of a wholesaler's payroll
subsystem, the chances are that exactly the same
BMS module is being used in both packages to
perform the desired payroll deductions. To
the user, this modularity means desirable flexi-
bility, comprehensiveness, and ease of use.

The BMS is heavily report oriented. Its data
base is key-oriented, which makes production
of reports much simpler. Key-oriented data
bases lend themselves to cross-referencing.

Table 1. Available B 700 Peripheral Devices

Compatible with Compatible with
B 700 Characteristic or Device L 800 T1712/1714

B 9343 Console No No
AE 300 Audit Entry Computer No No
Disc Cartridge

A 9480 (4.6 megabyte) No Yes

A 9481 (9.2 megabytes) No Yes
Magnetic Tape Cassette

A 9490-25 (240,000 char, 800 bpi, 10 inches

per second) Yes No

A 9491-2 (9-channel, 800 bpi, NRZI, 10 kb) No Yes
Line Printers

A 9249-1 (90 lpm, 132 char. print line) Yes Yes

A 9249-2 (180 lpm, 132 char. print line) No Yes

A 988 (164 lpm, 120 char. print line) No No

A 9247-2 (400 lpm, 120 char. print line) No No
Card Reader

A 9114-1 (80-col, 200 cpm) Yes No

A 9119-1 (96-col, 300 cpm) No Yes
Card Reader/Punch/Data Recorder

A 9419-2 or -6 (96-col, 300/60 cpm) No Yes
Paper Tape Reader

A 9122 No No
Paper Tape Perforator

A 9222-1 No No
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Registers, reports, journals, statements, and
inventories of many descriptions are available.

Other softwarc functions available are a sort
program, and various data conversion utilities.

The B 700 operates under the control of the
System Control Program (SC P) which is pri-
marily a serial batch processor. The SCP
handles interrupts (I/0 and operator), 1/0 trans-
fer (including parallel 1/0), and checkpoint/
restart (which Burroughs calls "interrupt/
resume"). The checkpoint/restart facility
means that an exceuting program (including a
utility, or sort) can be temporarily suspended.
Another program can then be invoked and exe-
cuted. The first program can then be resumed,
without omission or duplication of any function,

The SCP is disc-oriented. Programs are
read {o disc before being executed. This allows
for much faster processing than in the L 8000,
for example.

TECHNOLOGY

Burroughs has a marketing habit — annoying
to people who prefer technical accuracy — of
stressing design features that are sometimes
inaccurately named. For the MCP it was "virtual
memory", for the B 1700 it was "bit address-
ability. Tor the R 700 the design feature in-
accurately named is ""Dynamic Inferpreter
Configuration',

Classically, an interpreter is a fixed set of
routines designed to provide immediate execution
ol a series of programming language instruc-
tions, as each instruction is cncountered.

Jurroughs when it refers to an interpreter,
means an organized group of micro-instructions
used to control the processor functions. Imme-
diate exceution of scequential instructions does
not enter into the picture at all, Also,
Burroughs' interpreter refers not just to the
programming language "compilers', but also
to the various sort and utilities routines.

What Burroughs means by "dynamic inter-
preter configuration” is the following. Memory
on the B 700 is divided into a shared memory
(magnetic core) and nanomemory (bipolar ROM).
The shared memory is usced for all applications
programs, ulilitics, sort, and the microcoded
operating system. The nanomemory holds the
microcode for every basic function that the
machine is capable of performing. The functions
in the nanomemory are language-independent.,
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They are a group of 256 carefully chosen instruc-
tion primitives designed to represent a com-
posite of the basic desirable functions of Cobol,
RPG, sort, various utilities, and the operating
system, including 1/0.

When each application program is compiled,
a list is made of the micro-instructions it will
usc, and the proper execution sequence for the
instructions. These lists are read onto disc.
When the program is called into memory, micro-
memory collapses to include only those micro-
instructions nceded for exccution; the remainder
of memory is therefore expanded and can be
used for the processing of the application.

There is overhead in 1/O transfer from mem-
ory to disc; but generally this overhead should
be offset by the increased available core.

Again, as it did with the B 1700's variable
word length, Burroughs has chosen not to pro-
mote what seems to be the most exciting tech-
nological aspect of the B 700 — that is, the
modular treatment of the language-independent
primitive instructions of the machine,

The difference between this concept and, say,
the way IBM operates, is that IBM designs its
basic machines around the functions represented
by the Assembler language.

Burroughs in the B 700 has designed basic
functions irrespective of any one particular
language.

What this means for the B 700 is that any
application program can have access to whatever
micro-instructions are best suited to the tasks
it is performing. It does not have to suffer
through a series of micro-instructions that are
makeshift substitutes for its preferred functions.
This means that processing time and core re-
sources arce being much more cifectively used.

Burroughs engineers probably learned this
from their application program designers. The
Business Management System, for example, is
composcd exactly the same way: it is a clearly
defined group of basic, company-independent
functions, able to be combined in a wide variety
of ways to perform almost every conceivable
business function (hospitals, wholesalers, banks,
clc.).

The use of microprocessors will very likely
give the B 700 a processing edge with respect to
its competitors.



MAINTENANCE AND TRAINING

Maintenance test routines exist that will con-
vert the system to a diagnostic tester. Micro-
coded diagnostics routines use test cards and a
dictionary to isolate memory failures.

Maintenance of hardware, operating system
software, and program products is provided if
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the user buys the entire package of hardware,
operating system, licensing of program products,
and the training of personnel. No mention was
made of maintenance agreements available il

the entire package is not purchased.



BURROUGHS
B 1700 Report Update

OVERVIEW

In July, 1973, Burroughs Corporation an-
nounced the latest and largest processor in its
1700 line of business-oriented general purpose
computers. Target areas for its use are indus-
tries such as banking, wholesaling, distributing,
manufacturing, hospitals, government, and
education.

The announcement of the B 1728 is significant
because it extends what was originally a line of
small business machines into the small-to-
medium area. In fact, the 1728 overlaps the ca-
pabilities of Burroughs current entry into the
Medium Systems area, specifically, the '"700"
series B 2700/3700 computers.

The B 1728 has all of the characteristics and
capabilities of the formerly announced members
of the 1700 line: the B 1712 and 1714 (the so-
called "1710" systems) and the 1726, (The 1726
and 1728 together are called the '"1720" systems.)
These features include compatibility with Bur-
roughs' B 300/B 500 (achieved through emulation
or straight compatibility, depending on model),
and emulation capabilities for IBM's 1401/1440/
1460. Other characteristics shared by the new
arrival with the series are its orientation towards
communications (a multiline controller was an-
nounced), and its ability to use the peripherals
and subsystems available on the 1712, 1714, and
1726. It also shares a market thrust towards
small or new businesses as well as large firms
that require satellite data processing computers.

COMPARISON WITH OTHER BURROUGHS
PRODUCTS

The B 1728 is similar to the 1726 in that both
have the same control memory/main memory
stratifications and speeds, although the 1728 con-
trol memory can be expanded from 6, 144 bytes
to 8,192 bytes, double that of the 4K maximum
available on the 1726.

They have similar I/O channel schemes, and
all of the peripherals that can be attached to the
1726 can also be attached to the 1728.

Both use the MCP-11 multiprogramming op-
erating system, and the same programming lan-
guages: Cobol, Fortran, RPG, Basic, NDL
(Network Definition Language), and UPL (User
Programming Language). Also, both can use the
same applications software, including the Bur-
roughs-authored business management system
software.
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Both the 1726 and the 1728 can use the multi-
line controller announced simultaneously with the
1728. Use of this controller provides a maxi-
mum of 8 lines on the 1726 and 16 lines on the
1728, The controller uses direct memory access
and transmits data at 9, 600 bits per second. It
is very similar to the Data Communications Pro-
cessor in use with the Burroughs Medium
Systems.

The B 1728 differs from the B 1726 in that the
main memory capacity of the B 1728 is larger:
64K bytes expandable in 16K increments to 262K
bytes.

Another difference between the B 1728 and
B 1726 is that a head-per-track systems disc
memory with integrated controller is included in
the basic price of the 1728; it is available at sep-
arate cost on the 1726. The disc is a modified
version of the head-per-track discs available
with the Medium Systems processors: it has the
same access time (20 milliseconds); its capacity
is slightly lower (8.1 million bytes) because of
modifications necessary to adapt the disc to the
1728, Disc expansion is the same as that avail-
able for the Medium Systems — up to 5 units can
be attached for a total of 40.5 million bytes for
the 1728. The disc is used to store systems
programs and, additionally, user programs and
data.

Also announced were phase-encoded, 1,600
bpi tape drives for use on the 1726 and the 1728,
Transfer speeds for the 3 drives announced are
40, 80, and 120kilobytes per second, respectively.

Other devices that have been announced for
the 1728 seem to be modified versions of devices
available on the Medium Systems; these include
an 80-column card reader with a reading speed
of 800 cards per minute, and an 80-column card
punch with a punching speed of 300 cards per
minute; paper tape equipment with respective
read/punch speeds of 1,000 and 100 characters
per second; and a chain printer with a 48-char-
acter set and a speed of 400 lines per minute,
High-speed devices that also seem to be modified
Medium Systems devices are the 9-channel mag-
netic tape unit with a 96-kilobyte transfer rate
and a 7-channel tape unit with a 72-kilobyte
transfer speed.

Because a pattern of adapting Medium Systems
peripherals to the '"1700" line is developing, a
relevant question is, what does the emergent
"1700'" line have over the existent ''"700'" line ?
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For one thing, the '"1700" series uses the
more modern stratified approach to memory
technology. Control memory is bipolar semi-
conductor and operates at 167 nanoseconds (2
bytes). Main memory, also integrated circuit
memory, cycles at 667 nanoseconds (3 bytes).
This layered approach yields faster execution
times than the core technology of the '"700"
series.

Secondly, the '"1700'" series can be configured
at lower monthly rentals than their ""700" series
counterparts.

Thirdly, the operating system of the '""1700"
series computers is more sophisticated than that
of the "700' series Medium Systems. The
MCP-I1I uses a pure paging scheme (similar to
that used on the multiprocessing 6700/7700 ma-
chines) and dynamically reconfigures microcode
instructions. These features give it a perfor-
mance edge over the "700" series MCP-V, which
uses a segmentation form of virtual addressing
and a fixed microcode instruction set.

Competitive Position

The first obvious target for comparison is
Burroughs' own Medium Systems processors,
the B 2700/3700. The B 1728 has several dis-
tinct advantages. Analysis of monthly rental
costs for comparable configurations of the B 1728
and B 2700/3700 indicate that the B 1728 is less
expensive. The maximum memory capacity of
the B 1728 outstrips that of the smaller B 2700
configurations, and maximum memory of the
B 3700 is only 38 kilobytes greater than that of
the B 1728,

Other factors in favor of the B 1728 are its
more modern technology already discussed, and
the somewhat more sophisticated MCP-II.

The major advantage of the B 2700/3700 se-
ries over the B 1728 is the significantly greater
on-line storage capacity, but future announce-
ments may alter this.

Other more modern competition includes the
IBM System/370 Model 125. The B 1728 was
scheduled for first delivery September, 1973,
Comparisons therefore can only be speculative,
pending actual throughput analyses.

The B 1728 is good for applications that need
large amounts of on-line storage; it has in excess
of a half-billion bytes of on-line storage. How-
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ever, the S/370 Model 125 dual-density 3330
Model 11 drives give it an 800 million-byte ca-
pacity. Model 1 packs give a 400-million byte
capacity, which is less than that offered on the
1728,

The 1728 is also good for applications that
are oriented toward communications; the single
line controller of the earlier 1700 systems is
available, plus the multiline controller, as an-
nounced (an independent processor), can connect
up to 16 lines. The IBM System/370 Model 125
can support 6 synchronous lines or 16 start-stop
lines with one optional adapter or double that with
a second optional adapter. IBM offers a Network
Control Program that eases the user's network
definitions, but Burroughs Network Definition
Language offers more flexibility and it is easier
to use.

As far as operating systems go, the MCP as
defined in the main 1700 report is better than any
of the competing operating systems for increased
throughput without unnecessary overhead.

Both operating systems require some user
sophistication. IBM's DOS/VS is not for the nov-
ice, since throughput on a virtual memory ma-
chine as implemented by DOS/VS, where core is
a strict limitation, requires considerable plan-
ning to avoid "thrashing'. Job mix and balancing
functions must be performed by the user with
DOS/VS. MCP-II, on the other hand, performs
these functions and allocates system resources.
The 1728 is a good system. The only truly neg-
ative feature that we have found lies not in the
1728 hardware, but in the business management
system software available for applications. Users
of this system, which is available on other Bur-
roughs machines, have complained that its ex-
treme modularity makes it slow and unnecessarily
redundant.

CONFIGURATION GUIDE

The B 1728-1 Basic Sysiem includes a central
processor; 6,111 bytes of control memory (167
nanoseconds for 2 bytes); 65,536 byles of main
memory (667 nanoseconds for 3 bytes); an I/0
subsystem with 14 1/0 positions; a console printer
and control; a head-per-track disc file control
(partly integrated); and a head-per-track systems
disc. The laiter comprises one disc file elec-
tronics unit and one disc file storage unit (capac-
ity: 8.1 million bytes, average access time: 20
milliseconds).



The basic system is modular and can be ex-
panded as follows:

e Main memory (LSI) from 65,536 bytes to a
maximum of 262, 144 bytes, in 16K-byte
increments.

e IC control memory from the standard 6, 144

bytes to 8,192 bytes,

e Head-per-track disc from the standard 8.1
million bytes to 40.5 million bytes in 8.1
million-byte increments.,

e Removeable dise subsystems up to a maxi-
mum of 525 million bytes.

Addition of a second electronics unit as avail-
able on the '"700" series disc system, but not yet
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announced for the 1728, would allow a 1 x 2 ex-~
change and the addition of another 40.5 million
bytes of on-line storage. Additionally, a disc
pack memory controller connects the modular
disc pack memory subsystem. Transfer rate is
625, 000 bytes per second. The maximum disc
capacity is 525 million bytes.

The 1/0 subsystems offer buffered controls
for the following devices: 96- and 80-column
card equipment, line printers, the head-per-
track memory, disc cartridge memory, mag-
netic tape, paper tape, MICR reader/sorters,
and the data communications single line control,
Buffered controls speed up 1I/0 transfer consid-
erably, which is important in systems with 1/O
bound applications, such as business systems
invariably use.
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B 1700 Systems

OVERVIEW

Burroughs B 1700 computers are small-scale
general business systems aimed at both small
and/or new businesses as well as large firms
that need satellite data processing installations.
They provide efficient competition for the IBM
System/3, Honeywell Models 2020 and 2030, NCR
50, and Univac 9200.

The 3 models currently in the B 1700 series —
B 1712, B 1714, and B 1726 — vary essentially
in processor cycle rate, size range of main mem-
ory, and available peripherals. The B 1726 also
has a control memory that operates at 4 times
its main memory operating rate of 666 nanosec-
onds per 24 bits.

Peripheral equipment available includes 80-
and 96-column card readers and punches, 96-
column card sorters, and multifunction units,
disc units, line printers, magnetic tape units, a
data communications interface, and a console
printer. Also available is a new series of MICR
document reader-sorters, which are of special
interest for banking applications. All devices are
buffered; up to 8 individual I/O controls are
available on any of the 3 systems.

Two versions of the Master Control Program
(MCP) operating system have been announced for
the 1700 series: MCP I and MCP II. MCPIis a
serial programming system which is not released
to date. MCP II provides a multiprogramming
environment. Both MCDPs are responsible for
dynamic control of memory and resource assign-
ment, I/0 operations, operator communications,
library management, logging, and other func-
tions. The commands for the MCP, entercd via
the console or via control cards, are simple to
use and understand.
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Burroughs supplies a comprehensive library
of business management software (BMS) for cus-
tomers who do not have or cannot afford to de-
velop their own software. The BMS package is
functionally general enough so that it can be tai-
lored to almost any user environment. This
generality, however, has resulted in some user
complaints in relation to slow processing.

The programming languages available are
Cobol, Basic, Fortran, and RPG. The language
compilers in each case generate ""s-code,' Bur-
roughs' version of machine language. The s-
code is then executed by interpreters for each
language. RPG is handled somewhat differently;
the RPG compiler generates Cobol s—code, which
is then executed by the Cobol interpreter.

A design feature, strongly emphasized by Bur-
roughs, is "'bit addressability.'" Burroughs
claims that this is the ability of the B 1700 pro-
cessors to address an individual bit in memory.
It is true that the 1700 microinstructions are ca-
pable of direct bit manipulation and that memory
fetch addresses are at the bit level. However,
the B 1700 memory is physically divided into 8-
bit words. The CPU addresses main memory
physically on byte boundaries so that parity bits
can be checked and created. What the micro-
instructions can do that is noteworthy is access
memory in either positive or negative increments
respective to a referenced bit, for a specified
number of words of variable length.

The variable instruction, operand, and word
lengths are the design features that Burroughs
should really be emphasizing. At the s-code
level, the Burroughs word (or "unit'') can be de-
fined as 1 to 65,535 bits (8,191 characters).
This flexibility allows improved utilization of
available space and faster execution. In regard
to space savings, Burroughs is making a claim
of a 20 to 40% reduction in the amount ol memory
needed to execute programs. Users of variable
word length machines from other manufacturers
have reported space savings of as much as 709.
Burroughs' 407 is probably a conservative
estimate.

Configuration Guide

Tables 1 and 2 show the variations in proces-
sor speed, memory size, and supported peripher-
als of the three B 1700 series models. It also
contains configuration information. A minimum
entry configuration for the B 1700 series could
include a B 1714 with 16, 384 bytes of memory,
an A 9350 console printer, an A 9419-2 96G~col-
umn reader-punch (300/60 card per minute), an
A 9245-16 32-~column line printer, and an A
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Table 1.

Characteristic or Device

Processor Speed (msec) 0.5 0.25 0.125
Memory Size (bytes) 16-40K 16-65K 24-98K
Increment Sizes 8K 8K 8K to
65K;
16K to
98K
Control Memory - - X
9340 Console Printer & Control X X X
1/0 Channels (max without I/0
expansion feature) 5 o 8
1/0 Channels (max with 1I/0 ex-
pansion feature) 8 8 8
HIGH-SPEED PERIPHERALS
Direct Access Devices
9480 Single Disc Cartridge Drive
(2.3 or 4.6 mb; 90 msec) X X X
9481 Dual Disc Cartridge Drive
(4.6 or 9.2 mb; 90 msec) X X X
9486-2 Dual Disc Pack Drive
(95.5 mb; 42.5 msec) - - X
9371 Head-per-Track Memory
Bank (7 or 14 mb; up to 5 units;
20 and 40 msec, respectively.) - - X
Magnetic Tape
9491-2 9-Channel Magnetic Tape
Unit (10 kb; NRZ; 800 bpi) X b’ X
9381-12/13/14 9-Channel Mag-
netic Tape Cluster (18 kb; 2/
3/4 stations) - X X
9381-22/23/24 9-Channel Mag-
netic Tape Cluster (36 kb; 2/
3/4 stations) — X X
9390-3 7-Channel Magnetic Tape
Unit (18/50 kb; NRZ; 200 or
556 bpi) - — X

B 1712 B 1714 B 1726

Burroughs B 1700: Series Comparison and Configuration Information

Comments

On the 1726, main memory increments
replace the basic configuration mem-
ory. MOS/LSI semiconductor.

2K or 4K available for 1726.

Required.

On the 1726, there are 5 types of I/0O
subsystem connections. 1 each std.

Max 2 expansion features on 1726;
adds 1 each of 3 types of subsystem
connections.

At least 1 dual drive required. Max
2 for 1714, unless MICR reader/
sorter is used, then max 1. Need
I/0O expansion feature when 2 disc
subsystems or when 1 disc and 1
MICR are used.

Data in cartridges is recorded in 180-
byte segments; avg head positioning
is 60 msec; rotational delay 20 msec;
transfer rate is 193 kb/sec.

Max 1/control.

Max 1/control.

Max 1 control/processor.

Max 4/control.

9480-2 dual disc cartridge file (4.6 million
bytes). Every system must include a console
printer and a disc subsystem.

Expansion within the series, except for the
1726, is eased by add-on memory modules and
compatibility of peripherals. On the 1726, the
basic configuration memory is replaced during
upgrading. Also, the 1726 will not handle the
slow-speed printers of the 1712 and 1714.
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Expansion to larger computers in the Bur-
roughs 700 series (the B 2700, B 3700, and
B 4700) is eased by the fact that the larger com-
puters are designed to run in a similar multipro-

gramming environment.

They also accept with-

out modification the higher-level languages,
especially Fortran and Cobol, that can be run on
the B 1700s.

Upgrading from Burroughs commercial mini-
computers and the B 500 systems is eased by



Table 2.

Characteristic or Device B 1712

Card Equipment

9115 80-Col Card Reader (300 cpm) X
9116 80-Col Card Reader (600 cpm)
9111/2 80-Col Card Readers (800,
1,400 cpm)
9210 80-Col Card Punch (100 cpm) X
9119-1 96-Col Card Reader (300 cpm) X
9319-2 96-Col Card Reader—Punch
(300/60 cpm) X
9319-4 96-Col Reader-Punch (500/
120 cpm)
9419-2 96-Col Reader-Punch Data
Recorder X
9419-6 96-Col Multifunction Card
Unit (includes sorter) X

Line Printers

132-Col Line Printers (90-300 lpm) X
132-Col Line Printer (400 1pm)
132-Col Line Printers (475-750 1lpm)
132-Col Line Printer (1, 040 Ipm)

Reader-Sorters

MICR Reader—Sorters (600 cpm; 8
or 12 pockets)

MICR Reader-Sorters (900 cpm; 8
or 12 pockets)

MICR Reader-Sorter (1,000 cpm;
13 pockets)

MICR Reader—-Sorter (1,625 cpm;
4-16 pockets)

Data Communications Single Line
Control

Burroughs B 1700:

Configuration Information

B 1714 B 1726 Comments
Max 2 controls/processor.
Max 3 readers on 1726.
X X
X X
- X
X X
X X Max four 96-col readers, or
if MICR used, probably 3.
X X
X X
X X
X X
Max 1 control/processor.
x —_—
x —
X X
- X
Max 1 control/processor. If
used, requires I/0 expan—
sion featurce. If used, only
1 disc subsystem can be
used on 1714.
X X
X X
- X
— X
X X Max 2 controls/processor,

controls need line adapters.

their high-level language programs that will run
on the B 1700 and make full use of the B 1700
configurations. B 300 programs can run under
an emulator.

Performance and Competitive Position

B 1700 is well suited for the typical scope of
small business data processing neceds. The pro-
vision of customer-oriented software packages,
and the high-level language compatibility with
the 700 series computers make the B 1700 an
excellent entry system for a small business or
for a large firm that requires satellite data pro-
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cessing installations. The interfaces possible
between computers in the 700 series in a com-
munications environment, and the compatibility
of other peripherals establish the B 1700 as a
growth system. The multiprogramming facili-
ties, albeit limited, are an encouraging step in
a small system.

Burroughs is marketing the B 1700 scrics as
implicit competition for the 1BM System/3. Sim-
ilar to System/3, Burroughs offers hoth 80- and
96-column card peripherals and data preparation
equipment. Both systems offer Basic, RPG,
Fortran, and Cobol. IBM also offers Assembler
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and a desk calculator. Burroughs, however, is
aiming at the Cobol market; this is indicated by
the facts that RPG is interpreted by the Cobol
interpreter for the B 1700, and that Burroughs
offers COFIRS (Cobol from IBM RPG Specifica-
tions), which is designated to automatically con-
vert IBM's RPG to Burroughs' Cobol.

Multiprogramming can be done in both series.
Burroughs' operating environment is suitable for
multiprogramming because of the larger avail-
able core capacity and better spacc allocation.
On the System/3 Model 10, IBM realistically of-
fers 2 levels of multiprogramming as an option.
Both systems apply variations on the theme of
virtual memory. The System/3 Model 6 em~
ploys disc storage, and swapping to handle Basic
programs that would not normally fit into main
storage. The B 1700 MCP II uses a paging tech-
nique of programmer-defined or compiler—de-
fined segments to accomplish a similar end.

System/3 offers time sharing; B 1700 does
not, although release of an interactive Basic
compiler is planned. Both systems have com-
munications capabilities. The configuration of
Burroughs' communications system should be
greatly facilitated by the use of the Network Def-
inition Language (NDL), a high-level language
originally designed for the medium systems in
the 700 scries.

A major difference, from the users' point of
view, is that source code on the B 1700 is up-
ward compatible with the rest of the 700 series.
This is not the case with System/3 code or data
files.

History

Burroughs, founded in 1905, is one of the 2
largest manufacturers of electronic accounting
machines, as well as one of the largest computer
manufacturers. The company employs over
nZ, 000 people, grosses approximately $900 mil-
lion a vear, and maintains a worldwide marketing
force.

The B 1700 is currently the second smallest
system in the 700 series of computers. The
Burroughs chain now extends from the L Series
terminal computers introduced in 1968 through
the B 700 and B 1700 small busincess computers
to the B 2700, 3700, 4700, 5700, 6700, and 7700
medium= and large-scale computers. All are
programmable in Cobol; most of the computers
operate in multiprogramming mode and share
many of the same peripherals. This cnables
expansion within a computer line that ranges
from the very small to the very large.
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MAINFRAME

All systems in the B 1700 series use large-
scale integrated (LSI) circuit main memory.
This small-size, high-density circuitry is faster,
more reliable, and more easily maintained than
conventional magnetic core. Main memory op-
erates with a 666-nanosecond cycle time; control
memory (B 1726) cycles in 167 nanoseconds.
These speeds are significantly faster than the
speeds of most competitive systems.

Bit Addressability

For the B 1700 Burroughs is advertising "bit
addressability, " a concept that has been existent
at lcast since 1IBM's ill-fated STRETCH. Bur-
roughs claims that this is the ability of the B 1700
processors to address an individual bit in mem-
ory. Microinstructions' memory fetch addresses
are at the bit level. However, the CPU ad-
dresses main memory physically only on byte
boundaries in order to check and create parity
bits for the 8-bit words (into which the memory
is physically divided). The difference with Bur-
roughs’ access of main memory is that it can be
done either in negative or positive increments
respective to the desired bit; the data can be
rotated to isolate the appropriate starting bit
during the memory fetch.

Normally, bit manipulation at this level isn't
noteworthy. However, Burroughs has thought-
fully provided a varying word length which opti-
mally means that storage can be allocated in bits.
The interpreters can directly invoke calls to
microinstructions that operate on bits. More
importantly, this avoids the crime of wasted
storage classically committed by higher-level
languages that require byte boundaries for values
that could be represented in less than a byte.
This manipulation of individual bhits — generally
a systems programmer's concept — is an inter-
esting development from a manufacturer whose
machines are oriented toward the higher-level
languages.

One result is that bit addressability gives the
ease of higher-level language coding, plus some
of the storage utilization of a systems language,
namely, Assembler — an almost ideal blend.
Add to this, the microcoded interpreters, which
allow dynamic reconfiguration of the hardwired
microinstructions on the basis of a series of
software microinstructions tailored to the appro~
priate higher-level language, and the B 1700 be-
comes a technological blend of minicomputer
sophistication and general-purpose computer
flexibility.



A logical extension of this sophistication is
that the 1700 systems are well suited to be "uni-
versal emulators.' Technologically, the 1700
systems are so flexible at the microcode level
that they could emulate any machine.

PERIPHERALS

Tables 1 and 2 contain peripheral device char-
acteristics and configuration information for the
three B 1700 series models.

Slow-Speed Peripherals

The operator's console features a built-in
magnetic cassette unit intended for the initial en-
try of systems software and, when needed, the
entry of diagnostic software.

The card reader controls will allow a dynam-~
ically determinable card size; for example, the
readers will handle only 36 columns of a card
instead of the full 80 or 96.

A new series of MICR document reader-sort-
ers provide 8 to 12 distribution pockets and sort-
ing speeds of 600 or 900 documents per minute,
or 4 to 16 pockets at 1,000 or 1,625 documents
per minute.

High-Speed Peripherals

Disc storage is available in 3 different forms;
their respective capacities and access times ap-
pear in Table 1. Suitability for on-line random
access is relative to access time, with the car-
tridge disc file least suited and the head-per-
track disc best suited. The latter is available
only on the B 1726.

Magnetic tape equipment is a subset of the
equipment that is offered for the larger 700 se-
ries computers. Both slow-speed tape units and
slow-speed tape clusters are available for
B 1700.

Data Communications

For data communications, the B 1700 can in-
terface with other models in the series and with
larger Burroughs 700 systems, either as a''host"
or a remote batch collection terminal system.
The data communications single-line control op-
tion can handle up to 2 lines on the B 1714 and 3
lines on the B 1726. Synchronous or asyachro-
nous lines, that operate at a maximum of 9,600
bits per second, can be controlled. The 1700 is
best suited for remote terminal processing for a
larger central computer. Presently the option
is capable of operation with all Burroughs data

communications terminals (namely, the TC, RT,
and TU series). Burroughs states that the option
later will be expanded to include standard syn-
chronous and asynchronous communications con-
ventions of other manufacturers' terminals.

SOFTWARE
Burroughs "soft" machines offer a sophisti-
cated operating system and a very flexible set of

applications packages.

Operating System

Two versions of the Master Control Program
operating system have been announced for the
B 1700: MCP I and MCP II. The installed base
is operating under MCP II, since MCP I is not
available yet. MCP I is planned as an entry-
level (minimum 16K main memory) batch serial
operating system that handles all 1/0O scheduling,
dynamic control of memory and resource assign-
ments (including the addition of memory and pe-
ripherals), disc program library management,
operator and system communication (via console
or control cards), job status and logging, pro-
gram compilation and loading, file management,
and utilities. MCP I is expected to need a mini-
mum of 4K for resident requirements.

MCP 11, currently available, does all of the
functions of MCP I, plus the system handles
communications controllers, MICR reader-sort-
ers, and scheduling and loading of programs in
a multiprogramming environment. It also pro-
vides spooling in the form of pseudo readers and
disc backup for printers. The MCP II requires
at least 8K bytes of main storage.

The MCP is a paging operating system; page
sizes are controlled either by the MCP or by the
programmer (the Cobol SEGMENT-LIMIT
clause, for example). Paging is facilitated by
code (not data) that is entirely reentrant; there-
fore, there is no need to write back to disc.
Data, however, is always written to disc if space
is required. Associated with the programs in
core is a run status nucleus, tables/stacks, and
a segment dictionary, which at any time indicates
the pages resident in main storage. If space is
needed, it is allocated dynamically in the follow-
ing page order: available memory, not in use
code, in use code, not in use data, and in use
datz. This is the optimum order with respect
to minimized disc access.

Interrupts in the 1700 are soft interrupts; for
example, there is a timer bit set every 100 mil-
liseconds, and software must test the bit in order
to realize a "'timer'' interrupt.
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The 1700 interpreters reside in 4K or less
of core and can be overlayed. On the 1712 and
1714, the MCP resides in whatever core is
available. On the 1726, the interpreters reside
in control memory, which is either 2K or 4K.

The MCP's paging technique will allow it to
run faster as more core is made available.
Therefore, we feel that in the 98K bytes (max)
available for the 1726, 3programs are a reason-
able multiprogramming mix. Burroughs claims
that the 1710 systems also can multiprogram
effectively.

We were sceptical about the ability of the
1710 systems (1712, 1714) to multiprogram ef-
fectively. A meeting with Burroughs was ar-
ranged to discuss the machines and watch a 1714
with 48K, running MCP II. We had 3 Burroughs-
authored demonstration programs, subsets of
BMS programs, that performed the following:
card input; inventory totaling and printing; and
file updating. The programs could be further
characterized as heavy card input, light process-
ing, light printing; light input, light processing,
heavy printing; and light input, heavy process-
ing, light printing. Each of the 3 programs was
run serially; the timings were recorded. The
programs werc than multiprogrammed.

Their order of entry into the system was 2,
3, 1. In this order, the programs ran in 69% of
the time required by the serial execution. We
then requested that the programs be run in the
order 1, 3, 2. In this order, the programs ran
in 93% of the time required by serial execution.
The pseudo-reader of MCP IT was not used in
either multiprogramming example. We fcel that
if this option had been used, more favorable tim-
ings would have resulted. Disc backup for the
printers, however, was used.

Clearly, for the 1714 to multiprogram cffec-
tively, the order of job submission can be criti—
cal. This in itself requires knowledge of the job
types in terms of resource utilization.

Applications Software

Burroughs offers a comprehensive library of
business management software in wholesaling,
distribution, and manufacturing, including re-
ports; invoicing, accounts receivable, and in-
ventory control; accounts payable; payroll; and
general ledger. Other management systems
exist for contractors, credit unions, automobile
dealers, utilities, and government.

The firm also offers bank management soft-
ware in proof and transit; demand deposit ac-
counting; savings accounting; installment loan
accounting; and general ledger accounting.

Hospital management software includes re-
ports; patient accounting; medical records; pay-
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roll and personnel reporting; and general and
responsibility accounting.

All of Burroughs' software is modular in de-
sign, which allows modification of packages to
suit individual users' needs. This generality of
design has aroused some user complaints of
lengthy execution times.

Progrﬁ;}_rpmi‘ng Languages

Users intending to write their own software
can do so in Basic, Cobol, Fortran, or RPG.

Basic is batch only. Cobol is an extended ANS
Cobol. Fortran is also an extended ANS. Cobol
programs can run on a 16K entry level system.
RPG is handled as if it were Cobol, below the
compiler level.

The "variable micrologic' of the B 1700 se-
ries computers allows dynamic respecification
of the micrologic to fit the particular parameters
and requirements of a specific language. For
example, Cobol and Fortran vary in their needs
for transfers of large data areas. The Cobol
compiler might invoke a specially designed move
instruction that is not subject to the traditional
limit of 256 characters; whereas, the Fortran
compiler could still use the traditional instruc-
tion. The sequence of (software) microinstruc-
tions is changed by the specific interpreter called
by the control program.

The minimum number of interpreters per
purchased machine is 2: one for SDL (Systems
Definition Language, Burroughs' high-level lan-
guage version of Assembler), and 1 for the lan-
guage that the users' applications programs
employ (Cobol/RPG or Fortran).

Burroughs also offers COFIRS for users of
IBM's RPG who may wish to convert their pro-
grams to Burroughs' Cobol. Input to COFIRS is
an RPG source deck. Output is Burroughs'
Cobol.

Users who plan on a communications environ-
ment will have their configuration definition (for
Burroughs-supported terminals) eased by the use
of the Network Definition Language (NDL). Param-
eter statements to the NDL compiler create
instructions and tables for handling the Bur-
roughs-supported terminals. NDT, also handles
respecification of the communications network as
terminals are added or deleted,

MAINTENANCE

Maintenance for the B 1700 series is per-
formed by Burroughs service personnel available
on-call during mutually agreeable business hours
and operating from over 200 branch locations
throughout the country. First-year maintenance
is included in the lease or provided by a separate
contract.



PRICE DATA

Model
Number

B1712
B1714

A1305

B1012-24
B1012-32
B101240

B1014-24
B1014-32
B1014-40
B1014-49
B1014-57
B1014-65

A9480-1
A9480-2
A9481-1
A9481-2
A1480

A1481

A9985-2
A9985-3

A9115
A9116
Al115
Al116
A9119-1
A1119-1
A9210-1
A1210-1
A9319-2
A93194
A1319-2
A13194

A9419-2
A9419-6

Al1419-2
A1419-6

A9240-1
A9240-2
A9245-16
A9245-19
A9247-3
A9249-1
A9249-2
A1240-1
A1240-2
A1245-16
A1245-19
Al1247-3
A1249-1
A1249-2
A9949-2

A9340
A1340

A9381-12
A9381-13
A9381-14

Description

BURROUGHS B 1712/B 1714 SYSTEMS
CENTRAL PROCESSOR AND WORKING STORAGE

Processor (includes 1/O base; 16K bytes main memory; console; table; corner table)
Processor (includes I/O base; 16K bytes main memory; console; table; corner table)
Processor Options

1/O Expansion FFeature

TFor B 1712 Only

Total Memory (24K)

Total Memory (32K)

Total Memory (40K)

For B 1714 Only

Total Memory (24K)

Total Memory (32K)

Total Memory (40K)

Total Memory (48K)

Total Memory (56K)

Total Memory (64K)

MASS STORAGE

Discs

Disc Cartridge Drives (60-msec avg seek time; 20-msec avg latency; 80-msec avg
data access time)

Single-Cartridge Drive (2.3-mb)

Dual-Cartridge Drive (4.6-mb)

Single-Cartridge Drive (4.6-mb)

Dual-Cartridge Drive (9.3-mb)

Control (for A9480-1 and A9480-2 Drives)

Control (for A9481-1 and A9481-2 Drives)

Disc Cartridge (for A9480 Drives)

Disc Cariridge (for A9481 Drives)

INPUT/OUTPUT

Punched Card

Reader (80-col; 300-cpm)

Reader (80-col; 600-cpm)

Control (for A9115)

Control (for A9116)

Reader (96-col; 300cpm)

Control for A9119-1

Punch (100-cpm; 80-col)

Control (for A9210-1)

Reader/Punch (reads 300 cpm; punches/prints 60 cpm; 96-col)

Reader/Punch (reads 500 cpm; punches/prints 120 cpm; 96-col)

Control (for A9319-2)

Control (for A93194)

Recorders

Reader/Punch Data Recorder (reads 300 cpm; punches/prints 60 cpm; 96-col)

Reader/Punch Data Recorder (reads 300 cpm; punches/prints 60 cpm; 6-pocket
sorting at 300 cpm; 96-col)

Control for A9419-2

Control for A9419-6

Printers

Printer (475-lpm 132 PP)

Printer (700-lpm 132 PP)

Printer (300-lpm 132 PP)

Printer (400-lpm 132 PP)

Printer (750-1pm 132 PP)

Printer (90-lpm 132 PP)

Printer (180-lpm 132 PP)

Control (for A9240-1)

Control (for A9240-2)

Control (for A9245-16)

Control (for A9245-19)

Control (for A9247-3)

Control (for A9249-1)

Control (for A9249-2)

Format Tape Reader (for A9247-3; 12-chnl)

Consoles

Console Printer

Control (for A9340)

Magnetic Tapes

18-Kb Cluster (2-station; NRZ; 9-channel; 800-bpi)

18-Kb Cluster (3-station; NRZ; 9-channel; 800-bpi)

18-Kb Cluster (4-station; NRZ; 9-channel; 800-bpi)
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Monthly

—_—

Rental
$

560
780

30

150
400
550

200
400
550
700
850
,000

250

240
280

70
50
70
215

40
61

S5
60

525
570
680

Purchase
$

27,225
34,225

1,500

5,000
12,000
17,000

6,500
12,500
20,000
26,000
32,000
38,000

25,200
26,960
32,160

Monthly
Maint
$

179
241



BURROUGHS B 1700 SYSTEMS

PRICE DATA (Contd.)
N":g‘%’zr Description NF‘ioer:lglly
$
BURRGUGHS B 1712/B 1714 SYSTEMS (Contd.)
A9381-22 36-Kb Cluster (2-station; NRZ; 9-channel; 800-bpi) 700
A9381-23 36-Kb Cluster (3-station; NRZ; 9-channel; 800-bpi) 900
A9381-24 36-Kb Cluster (4-station; NRZ; 9-channel; 800-bpi) 1,100
A9491-2 10-Kb Tape Unit (NRZ; 9-channel; 800-bpi) 215
A1381 Tape Cluster Control 250
A1491-2 Tape Control (10-Kb) 200
Sorters
A9135-2 8-Pocket (900 doc/min; I113-B; off-line sorting) 1,000
A9135-3 12-Pocket (900 doc/min; E£13-B; off-linc sorting) 1,300
A9136-5 8-Pocket (600 doc/min; E£13-B; off-line sorting) 700
A9136-6 12-Pocket (600 doc/min; E13-B; off-line sorting) 850
Al135 Control (for A9135) 150
Al1136 Control (for A9136) 150
DATA COMMUNICATIONS
A1351 Single-Line Control 50
Line Adapters
A1650-1 Asynch Data Set Connect (up to 1,200 bps) 50
A1650-2 Asynch Data Set Connect (up to 1,800 bps) 65
A1650-5 Asynch Direct Connect (up to 2,400 bps) 50
A1650-6 Asynch Direct Connect (up to 4,800 bps) 65
A1650-7 Asynch Direct Connect (up to 9,600 bps) 80
A1651-1 Synch Data Set Connect (up to 2,400 bps) 50
A1651-2 Synch Data Set Connect (up to 4,800 bps) 635
A1651-3 Synch Data Set Connect (up to 9,600 bps) 80
A1652-1 Asynch Data Set Connect (for TTY) 50
A1652-5 Asynch Direct Connect (for TTY) 50
Note:

Maintenance rates are higher outside metropolitan arca.

B1726
B1728

B1097-3
B1305

B1026-2

B1026-32
B1026-40
B1026-49
B1026-57
B1026-65
B1026-81
B1026-98

B1028-81
-98
-114
-131
-147
-163
-180
-196
-212
-229
-245
-262

B9480-1
B9480-2
B9481-1

BURROUGHS B 1726 and B 1728 SYSTEMS
CENTRAL PROCESSOR AND WORKING STORAGE
Processor (includes 1/O basc; 24K bytes main memory; 2,048 bytes control mem-
ory; console; and table) 1,740
Processor (includes 1/0O base, 64K bytes of memory, 6,144 bytes control mem-
ory,console and table, console printer and control, disc file control, disc file

electronics unit, 8.1 million bytes H-P-T 20 ms systems disc) 3,825
Processor Options
Corner Table 15
1/0 Expansion IFeature (2 allowed) 30
Control Memory Options
Additional 2,048 Bytes 400
Main Memory Options for B1726
32K Bytes 85
40K Bytes 205
48K Bytes 325
56K Bytes 460
64K Bytes 610
80K Bytes 935
96K Byles 1,285
Main Memory Options for B1728
80K bytes 250
96K bytes 450
112K bytes 650
128K bytes 850
144K bytes 1,050
160K bytes 1,250
176K bytes 1,450
192K bytes 1,650
208K bytes 1,850
224K bytes 2,050
240K bytes 2,250
256K bytes 2,450
MASS STORAGE
Discs

Disc Cartridge Drives (70-msec avg seek time; 20-msec ave latency; 90-msec avg
data access time)

Single-Cartridge Drive (2.3-mb) 250
Dual-Cartridge Drive (4.6-mb) 365
Single-Cartridge Drive (4.6-mb) 310
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Purchase
$

33,600
43,200
52,800
8,600
6,000
3,900

45,500
55,900
34,000
39,000
6,000
6,000

2,000

1,500
1,800
1,500
1,800
2,100
1,500
1,800
2,100
1,500
1,500

78,300

181,688

720
1,500

9,600

5,400
10,800
16,200
21,600
27,000
42.190
57,380

11,000
19,800
28,600
37,400
46,200
55,000
63,800
72,600
81,400
90,200
99,000
107,800

10,000
15,450
13.200

Monthiy
Maint
$

205
236
267
21
38
30

431
467
225
270
30
30
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PRICE DATA (Contd.)

Model
Number

B9481-2
B1480
B1481
B9985-2
B9985-3

B9486-2
B1486
B9974-1
B9974-4
B1484-4
B9484-4
B9486-45
B9486-4

B9371-7
B9371-14

B9374-10
B9374-17
B1374
B1674-1
B1764-2

BII11
B9112
B9115
B9116

Bl111
B111S
B9917
B9918
B9919
B9119-1
B1119
B9210-1
B1210
B9213
B1213

B9319-2
B9319-4
B1319

B9419-2

B9419-6
B1419

B9240-1
B9240-2
B9240-3
B9247-2
B9247-3
B1240

B1247

B9942-2
B9942-9
B9949-2

B9381-12
B9381-13
B9381-14
B9381-22
B9381-23
B9381-24
B9390

Description

BURROUGHS B 1726 and B 1728 SYSTEMS (Contd.)

Dual-Cartridge Drive (9.2-mb)

Control (for B9480)

Control (for B9481)

Disc Cartridge (for B9480) (purchase only)

Disc Cartridge (for B9481) (purchase only)

Disc Pack Drives (30-msec avg seek time; 12.5-msec avg latency; 42.5-msec avg
data access time)

Dual Drive (95.5-mb)

Control (for B9486-2)

Disc Pack (for B9486-2)

Disc Pack, certified at 200 tpi for B9484-4, 94854, and 9486-4

Disc Pack Control for B9484-4 drive

Dual Drive (174.4M bytes)

Increment for B9484-4, 94854 (87.2M bytes, 30 ms aver access)

lngzesmi{lt for B94844, 9485-4 (174.4M bytes; limit 3 increments per 9484-4 and

54)

Head-per-Track Memory Banks (incl 1 EU)

Storage (7-mb, 20-msec)

Storage (14-mb, 40-msec)

Head-per-Track Memory Bank Add-On Units

Storage (14-mb, 40-msec)

Storage (7-mb, 20-msec)

Control (for Head-per-Track Memory Banks)

1x2 Disc File Adapter

2x2 Disc I'ile Exchange

INPUT/OUTPUT

Punched Cards

Card Readers (80-col)

800-cpm

1,400-cpm

300-cpm

600-cpm

800-cpm

Card Reader Control (for B9111 and B9112)

Card Reader Control (for B9115 and B9116)

Card Counter (for B9111 and B9112)

Postal Money Order I'eature (for B9111/2)

40-Column Read Switch (for B9111 and B9112)

Card Readers (96-col; 300-cpm)

Control (for B9119-1)

Card Punch (80-col; 100-cpm)

Control (for B9210-1)

Card Punch (300-cpm, 80-col)

Control (for B9213)

Card Reader/Punches (96-col)

(Reads 300 cpm; punches/prints 60 cpm)

(Reads 500 cpm; punches/prints 120 cpm)

Control (for B9319)

Card Reader/Punch/Data Recorder (reads 300 cpm; prints/punches 60 cpm;
keyboard; 96-col)

Mtgx]tipurposc Card Unit (reads 300 cpm; prints/punches 60 cpm; keyboard;

6-col)

Control (for B9419)

Printers

475-lpm (132 PP)

700-Ipm (132 PP)

1,040-1pm (132 PP)

400-lpm £120 PP)

750-lpm (132 PP)

Control (for B9240-1, 2, or 3)

Control (for B9247 Printers)

Additional 12 Print Positions for B9247-2/3

Additional Train Module for B9247-2/3

12-Channel Formar Tape Reader (for B9247 series printers)

Magnetic Tapes

18-Kb Cluster (2-station; NRZ; 9-chunnel; 800-bpi)

18-Kb Cluster (3-station; NRZ; 9-channel; 800-bpi)

18-Kb Cluster (4-station; NRZ; 9-channel; 800-bpi)

36-Kb Cluster (2-station; NRZ; 9-channel: 800-bpi)

36-Kb Cluster (3-station; NRZ; 9-channel, 800-bpi)

36-Kb Cluster (4-station; NRZ; 9-channel; 800-bpi)

18/50-Kc Mag Tape Unit (7-channel; 200/556-bpi)

47

Monthly
Rental
$

480

350

240

285
75

475
625
900
460
750
60
90
40
65
61

525
570
680
700
900
100
330

Purchase
$

21,600
4,665
4,665

170
225

46,750
45,600

575

690
45,600
74,400
38,400

67,200

28,800
36,000

26,400
19,200
9,600
1,980
1,760

17,550
23,600
4,500
6,500
9,000
2,332
2,160
240
1,440

3,500
2,332
12,000
4,320
25,440
4,320

7,990
11,190
3,628

9,490

11,390
2,332

19,500
31,000
43,500
19,500
35,000
2,880
4,320
2.000
3,500
3,050

25,200
26,960
32,160
33,600
43,200
52,800
15,860

Monthiy
Maint
$

72
15
15
NA
NA

148



BURROUGHS B 1700 SYSTEMS

PRICE DATA (Contd.)

Model
Number

B9391
B9394-2
B9496-2
B9496-4
B9495-2
B9491-2
B1381
B1390
B1491
B1394-2
B1496-4
B1495-2
B9499-30
B9499-32
B9499-31
B9499-10
B9499-11

B9131-1
B9134-1
B9135-2
B9135-3
B9136-5
B9136-6

B1131
B9930-1
B9930-2
B9931-1
B9932
B9934
B9935
B99354
B9936
B9937
B9938
B9939-1
B9939-2

B1134
B9930-3
B9930-4
B9932-1
B99324
B9932-5
B9932-6
B9933-1
B9933-2
B9933-3
B9933-4
B9933-5
B9933-6
B9933.7
B9933-8
B9933-9
B9933-10
B9935-2
B9936-1
B9937-1
B9938-1
B9939-3
B9939-4
B9939-5
B1135

B1136

B9931-3
B9931-4
B9931-5

B1351

Description

BURROUGHS B 1726 and B 1728 SYSTEMS (Contd.)

18-50-72-Kc Mag Tape Unit (7-channel; 200/556/800 bpi)
96-Kb Mag Tape Unit (9-channel; 800-bpi)

40-Kb Mag Tape Unit (9-channel; 1,600 bpi)

80-Kb Mag Tape Unit (9-channel; 1,600-bpi)

120-Kb Mag Tape Unit (9-channel; 1,600-bpi)

10-Kb 9-Channel Tape Unit

Tape Cluster Control

18/50-Kc 7-Channel Tape Control

10-Kb Tape Control

9-Channel Tape Control

Single Control for B9496 Series

Single Control for B9495 Series

1x4 Master Electronics Exchange (for B9496 Series only)
2x8 Master Electronics Exchange (for B9496 Series only)
1x8 Master Electronics Exchange (for B9496 Series only)
1x4 Master Electronics Exchange (for B9495 Series only)
1x8 Master Electronics Exchange (for B9495 Series only)
Sorters

Reader Sorters

13-Pocket (1,000 doc/min)

4-Pocket (1,625 doc/min; requires B9938-1)

8-Pocket (900 doc/min, E13B; off-line sorting)

12-Pocket (900 doc/min, E13B; off-line sorting)
8-Pocket (600 doc/min; E13-B; off-line sorting)
12-Pocket (600 doc/min; E13-B; off-line sorting)

TFor 9131-1

Control

Mobile Carrier and Tray

Document Tray (purchase only)

Item Separation (B9131)

Endorser (factory-instailed)

Start/Stop Bar (B9131)

Special Field Ending

Canadian Check Feature (B9131)

Override Code (specify type)

Validity Checking-Sort Field

Reverse Override (specify type)

Resettable Counter

Nonresettable Counter

For B9134-1

Control

Mobile Carrier

One-Tray Document Rack

Endorser

Batch Ticket Detector

Short Document Read Feature (factory installation only)
Short Document Module Expander (factory installation only)
Two-Field Basic Off-Line Sort

Two-Field 8-Pocket Otf-Line Sort

One-Field Expanded Off-Line Sort (max 8)

Extended Sort Control

Zero Kill

No FField — No Digit

Digit Override

Digit Edit

Field Override

Field Edit

Four-Pocket Module (up to 16 pockets)

Stacker Overflow

Valid Character Check

Multitrack E13-B Read

Resettable Item Counter

Nonresettable Item Counter

Running Time Meter

Control for B9135-2/3

For B9136-5/6

Control

Extended Sort Control

51-Column Card Read

Valid Character Check Option

DATA COMMUNICATIONS

Single Line Control

48

Monthty

Rental
s

375
425
270
320
400
215
250
250
216
300
325
460
125
300
200
125
200

1,200
1,025
1,000
1,300
700
850

150
6

20
200
7
10
NA
10
10

Purchase
$

18,000
20,400
12,800
15,300
16,650
8,600
6,960
6,960
10,368
12,300
15,740
19,130
5,500
13,200
8,800
5,500
8,800

57,600
49,200
45,500
55,900
34,000
39,000

6,480
240
15
960
9,000
275
450
180
450
450
450
240
240

6,480
150
60
9,000
480

Monthly
Maint
$

486
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PRICE DATA (Contd.)

Model

Number Description
BURROUGHS B 1726 and B 1728 SYSTEMS (Contd.)
B1352 Multiline Controller (8 lines)
B1353 Multiline Controller Extension (8 lines; B1728-1 only)
Line Adapters

B1650-1 Asynch Data Set Connect (up to 1,200 bps)
B1650-2 Asynch Data Set Connect (up to 1,800 bps)
B1650-5 Asynch Direct Connect (up to 2,400 bps)
B1650-6 Asynch Direct Connect (up to 4,800 bps)
B1650-7 Asynch Direct Connect (up to 9,600 bps)
B1651-1 Synch Data Set Connect (up to 2,400)
B1651-2 Synch Data Set Connect (up to 4,800)
B1651-3 Synch Data Set Connect (up to 9,600)
B1652-1 TTY Asynch Data Set Connect
B1652-5 TTY Asynch Direct Connect
B1653-1 Binary Synch Data Set Connect (up to 2,400 bps)
B1653-2 Binary Synch Data Set Connect (up to 4,800 bps)
B1653-3 Binary Synch Data Set Connect (up to 9,600 bps)
Notes:

— Not Applicable

NA Not Available

NC No Charge

Monthly
Rental

$

200
150

Purchase
$

13,000
6,750

1,500
1,800
1,500
1,800
2,100
1,500
1,800
2,100
1,500
1,500
8,800
9,900
11,000

Monthly
Maint
$

28
21

8
10
8
10
12
8
10
12
8
8
32
34
36

HEADQUARTERS

Burroughs Corporation
6071 Second Avenue
Detroit M1 48202
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CASCADE DATA

Concept Il Series

OVERVIEW

Cascade Data's Concept II Series is a cus-
tomer-tailored system for the new data pro-
cessing user. While the Concept 1I is designed
for operation by clerks and secretaries, it can
also be used in more complex data processing
applications. Both interactive and batch pro-
cessing models are available.
is specifically aimed at business applications
for companies with annual sales in the range of
$1 to $10 million.

Concept II comes in 10 basic models that
can be configured by the vendor to fit the specific
needs of a company. A full complement of pe~
ripheral devices can be field installed on most of
these models.

The Concept II Serics is either magnetic tape
or magnetic disc oriented, but magnetic tape
capability can be retained with a disc-oriented
system. Both tape and disc operating systems
are available.

Cascade Data is a wholly owned subsidiary of
APECO. As a matter of policy, Cascade will
bring up the user's actual application programs
and demonstrate on the user's data, for accep-
tance, before requiring any contractual agree-
ment to purchase or leasc.

CONFIGURATION GUIDE
Ten basic models are available (Table 1):

e 3010 — direct-entry, interactive data
processing system.

e 3510 — batch processing version of the
3010,

Concept II Series -
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® 3011 — direct-entry, interactive magnetic
tape system with a higher-speed printer
replacing the console printer used in 3010,

® 3511 — batch processing version of the
3011 with a 16K CPU.

® 3512 — a 3510 with an additional matrix
printer.

e 3513 — replaces the matrix printer on the
3512 with a 200 line-per-minute line
printer.

e 4011 — direct-entry interactive system
with a 16K CPU, 5-million-byte disc
drive, and a matrix printer for output.

e 4511 — batch processing version of the
4011,

® 4512 — a 4511 with a console printer in
addition to the matrix printer.

e 4513 — replaces 4512 matrix with a 200
line-per-minute line printer.

The CPU has a basic 8K core storage memory
for the interactive tape systems and a 16K core
storage memory for interactive disc and all
batch processing systems. Most models can
expand core storage memory to 65K. The CPU
responds to 65 different hardware instructions.
All models include a standard typewriter key-
board with a 10-key, adding-machine-type,
numeric subscet. A keypunch-style, 10-key
keyboard is also available for the user who is
data processing oriented. All models are field
expandable to provide upgrade capability from
the simplest configuration to the most powerful.
Table 2 lists the Concept IT specifications.

Peripherals for the Concept Il Series include
the following.

e Visual Display CRTs: TV/Xaminer (TVX)
is a self-contained visual display unit and
keyboard device for data entry or inquiry
applications; it accommodates up to 16
stations. TVX is available in two models —
640 or 1,280 characters. Both have a full
96-character set, which includes all upper-
and lowercase letters, and a data protect
mode, which insures input accuracy.

e High-Speed Line Printer: A 600 line-per-
minute line printer is available for most
models.

e Magnetic Disc Drive: Duo-Disk 412 (an
integral component of Models 4011, 4511,
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Table 1. Cascade Concept II Series: Basic Models
Model
[} — S —~t [aN] o™ ~ ™~ [a\] ™
Features S|s | 2 | 8|3 |8|8 |& |2 | &
o ™ ™ [xp] 2] ™ <H <H <H <
Main Storage (kb)
Min 8 8 8 8 8 8 16 16 16 16
Max 8 8 16 16 32 32 65 65 65 65
Console Keyboard X X X X X X X X X X
4005 Mag Tape System X X X X X X — — — —
601 Console Printer (30 cps) X —_ X — X X — —-— X X
601 Matrix Printer (165 cps) — X — X X X X X X —_
650 Card Reader (300 cpm) — — X X X X — X X X
620 Line Printer (200 lpm) — — — — — X — — — X
412 Disc System (5 mb) — — — - - — X X X X
Table 2. Cascade Concept Il Series: Specifications e Magnetic Tape Storage: A four-drive
cartridge tape unit is an integral component
CENT PROCESSOR of Models 3010, 3011, 3510, 3511, 3512,
Word Size (bits) 8; 16 and 3513. Communicator 421, a ninc-
Capacity (words) 8K-64K; 4K-32K channel magnetic tape unit, is available
Cycle Time (usec) 0.900 on most systems. This unit comes with
Working Storage Core 10-1/2 inch reel size and 800 or 1,600 bit-
AUX STORAGE Disc; mag tape per-inch packing density.
SOFTWARLE

DATA OUTPUT
Line Printer {lpm)

90; 200; 600

Serial Printer Yes

Card (cpm) —

Paper Tape (cps) 60
DATA INPUT

Keyboard Standard

Card (cpm) 300

Paper Tape (cps) 300
SOFTWARE

Assembler Yes

Operating System Yes

Compiler RPG

4512, and 4513) is a dual-disc configura-
tion with 5 million bytes of on-line storage.
Up to four drives can be added to single
controller, providing 20 million bytes of
on-line storage.

Card and Tape Readers: Besides the 300
card-per-minute Data Speed 650 card
reader, the Optiscan 660 optical card
reader (also 300 cards per minute) is
offered. The Optiscan 660 reads pencil-
marked cards. A paper tape reader (300
characters per second) and punch (75
characters per second) are available.
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Concept 11 Series software includes transla-
tors and compilers for programming languages,
support software, and application programs.

Programming language support includes
Cascade Basic Assembler Language (BA1L) and
Report Program Generator (RPG). These lan-
guages arc compatible with those offered by
other major computer manufacturers and are
supported by a library of preprogrammed sub-
routines that simplify computer programming
and operating. The code generated by the lan-
guage system is processed by an allocator,
which optimizes the final computer program.

Support software includes a resident super-
visor that requires 2K memory. The supervisor
serves as a focal point for control of the operat-
ing hardware. A library of utility programs
handles routine data processing. The support
software is available under two operating
systems: TESS (Tape Environment Supervisory
System) and DESS (Disk Environment Super-
visory System). When operating under TESS,
all software resides on magnetic tape; under
DEGSS 21l software resides on magnetic disc.
Application programs are the user programs
that are modified and customized to a user's



specific needs. An extensive library of applica-
tions packages is available and includes: order
entry, billing, inventory control, sales and
gross profit analysis, accounts receivable,
accounts payable, payroll labor distribution,
job costing, general ledger, and financial
statement preparation. Special industry pack-
ages are available for accounting firms, auto
dealers, fuel oil distributors, tire dealers,
contractors, printers, hospitals, and nursing
homes. There is also a material requirements
and production control system for manufacturers,
which includes multilevel bill of materials and
parts explosion.

DESIGN FEATURES

The main design features of the Concept II
Series are ease of operation, upgrade compati-
bility throughout the product line, and a large
maximum on-line auxiliary storage capacity.
Plug-in modules simplify maintenance because
any device in the system can be entirely and
quickly replaced on-site.

PERFORMANCE

Concept II Series performance is geared for
acceptance by nondata processing oriented
businesses. Cascade is emphasizing the first-
time processing user by providing customer-

PRICE DATA
Mode( Description w%mvayw W%W
CASCADE DATA
CONCEPT 11
SERIES
BASIC CONFIGURA-
TIONS
Tape Systems
3010 Computer System (16K) - 27,500 188
3011 Computer System (16K
with matrix printer) — 33,500 258
Disc Systems
4010 Computer System (16K;
5M disc) - 38,500 220
4011 Computer System (16K;
5M disc) - 39,900 286
4020-C  Computer System (24K;
1 1,280-char CRT) - 48,500 280
4021-C  Computer System (same
as 4020-C but with
larger console printer) - 49,900 345
4030-M  Multi-Programming Sys-
tem (32K; 1 1,290-
char CRT) - 53,000 301
Note:

Rental arrangements are not available. Maintenance prices are
based on the average use of 175 hours per month.

tailored software, the ability of the customer
to actually see what he is getting before con-
tract signing, and complete installation
procedures.

Another important aspect of this series' per-
formance is Cascade's rapid startup with pre-
viously untrained personnel as operators.
Reportedly, clerks, secretaries, and bookkeepers
become efficient operators after only several
hours of training.

MAINTENANCE

Maintenance for the Concept II Series is
available through all Cascade Data offices and
a growing number of APECO offices throughout
the country. Service is available on a 24-hour
basis.

HISTORY

Cascade Data was founded in June 1969
exclusively to manufacture and distribute small
business computers. During 1972, Cascade
became a wholly owned subsidiary of APECO and
presently maintains 48 sales offices throughout
the country. The first Cascade system was de-
livered in January 1970; and during early 1972,
the firm's one hundredth system was installed.

HEADQUARTERS

Cascade Data Inc.
3000 Kratt Ave. SE
Grand Rapids M1 49508
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DATAPOINT
2200 Report Update

Datapoint recently announced a number ot additions to
its 2200 line. New software. storage devices, an IBM
360/20 HASP cmulator, and a card reader are now avail-
able to Datapoint 2200 users.

NEW SOFTWARE PACKAGES

Datapoint has added three new software packages to
support the 2200: RPG 11 business language: a new ver-
sion of Datashare 111: a multiuser job language; and a disc-
based version of Dataform data entry language.

RPG 11 runs under DOS; it requires 16K words of
memory. Application programs written in RPG Il can
access data files by using ISAM (Indexed Sequential
Access Method). ISAM allows extended record lengths.
up t0 9.999 characters. RPG Il also expands disc handling
facilities for fixed and variable length blocks. RPG 11 files
are compatible with other Datapoint programs for the
2200.

To aid the user in creating RPG 11 programs. Datapoint
offers RPG PREP. which allows program preparation di-
rectly from the keyboard. Newly typed material s
checked for correct structure and syntax displayed; on the
screen, errors can be corrected line by line. Thus. the step
of punching cards is bypassed completely. RPG PREP
requires a 2200 with 16K words of memory and 2.4
million bytes of disc storage.

The new Datashare [H requires a 2200 with 16K words
of memory and at least 2.4 million characters of disc
storage. A multiport communications adapter cnables
cight video display terminals. usually Datapoint 3360s, to
be connected either locally or remotely over standard tele-
phone channels. A servo printer, usually a Datapoint 300
line-per-minute drum printer, can be attached to any ter-
minal.

Each terminal user can call up both public files and his
own protected files from disc. Public files can be locked to
certain terminals. With virtual memory resources, 128K
words of memory are available for user programs.

Datashare 111 uses ISAM to open, combine. delete, and
sort files. ISAM links sectors, creates disc space tables,
and handles file lengths so these functions are transparent
to the user. This new version also provides variable parti-
tioning of user space and includes a new arithmetic
package.

A typical Datashare system rents for about $1,300 per
month for a 2-year lease that includes maintenance.

According to Datapoint, the new disc-based version of
Dataform reduces program development time for new
data entry application software by at least 60 pereent.
Forms developed on the disc can be used on cassctte-based
machines without any changes.

53

NEW STORAGE DEVICES

Users of Datapoint cquipment can now increase their
systems’ memory capacity with three new storage devices:
diskette. magnetic tape drive, and 23 14-type disc.

The diskette unit is housed in a freestanding cabinet or
in a console cabincet; the controller can handle up to four
diskette drives. Each diskette can store over 256.000 char-
acters; average latency time is 83 milliscconds. The
diskette architecture is similar to that of the larger Da-
tapoint disc. Four 256-character buffers, which together
form a 1.024-character addressable buffer. correspond to
sectors on the dise. Thus. software formatted for the larger
disc can be used on the smaller diskette with only minor
modifications. Software is available to format the
diskettes so they arc interchangeable with IBM's 3741
diskette. The new Datapoint diskette rents for $110 a
month on a 2-year lease that includes maintenance.

The new magnetic tape drive was developed for users
who maintain a magnetic tape library or collect large
amounts of data trom remote terminals. The new tape is 9-
track. records at 1.600 bits per inch, and has a 2.048-
character buffer. The addressable buffer allows the tape to
be written or read asynchronously. The unit is packaged
in an office-styled console: it rents for $371 per month
with maintenance under a 2-year contract.

With the 23 14-type. 20-million character disc, a Da-
tapoint 2200 system has a storage capacity equal to that of
a medium to large business system. In many business
applications, the user does not need the computing power
of a large mainframe computer but needs large mass
storage for files which are used occasionally.

The architecture of the new disc is similar to the
diskette and employs 16 sector buffers. Each scctor is ran-
domly accessible. The storage capacity is 20 million bytes
(characters) per drive. and each 2200 processor can
handle two drives for a maximum storage capacity of 40
million bytes. Maximum data transfer rate is 2.5 million
bits per sccond. Average access time is 35 milliscconds.
The disc is fully buffered and the buffer is totally addres-
sable. Data nced not be transferred into the processor
memory. most disc operations can be carried out in the
disc buffer.

The new disc and controller for two discs rents for $672
per month on a 2-year lease basis. Maintenance is
included.

IBM 360/20 HASP Emulator

Datapoint has recently announced a batch processing
systems line, built around the Datapoint 2200. The IBM
360/20 HASP Workstation Emulator handles all the usual
IBM data and communication functions. The 2200 is used
on-line: its synchronous communications adapter follows
the line discipline of the IBM 360/370 computers.
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Other emulators available from Datapoint are for the
IBM 2780 and 3780, the Univac DCT 2000, and the Con-
trol Data UT200. Because the 2200 is a programmable
computer. the user gains flexibility over a conventional
batch terminal. When not being used as a remote batch
terminal, the 2200 can function as a small business com-
puter. handling business computing tasks.

Card Reader

A new Datapoint card reader is available for use in
remote batch or job entry applications. The card reader is
fully buffered and reads at 300 cards a minute. It is toler-
ant of cards that are bent or damaged and of cards that are
out-of-punch registration. The unit leases for $154 a
month including maintenance on a 2-year basis.
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Datapoint Corporation has added the Diablo 30 characier-
per-second impact data processing printer to the line of pe-
ripheral atrachments available with the Darapoing 2200 busi-
ness compurer system. The Diablo printer, piciured adjucent
1o a 2200, offers a pring quality that equals or surpasses that
of most office typewriters.

OVERVIEW

The Datapoint 2200 is a communications-oriented
small business computer designed to operate cither as a
small stand-alone system or as a local terminal-processor
in a distributed processing network. It evolved from the
2200 intelligent terminal which developed two versions
carly in its history: Version I remained a terminal: the
higher-speed Version 1 expanded into the present small
business system. Although Version I is still supported.
the new Datapoint 1100 system is a higher-speed. lower-
cost. more competitive system and is being actively
marketed in its place. This report describes Version 11,
now marketed as the 2200 small business system proper.

The heart of the 2200 system is a byte-oriented proc-
essor with 4K to 16K bytes of MOS main memory, .2-
microsccond cycle time. Standard processor features
include 14 registers. a 16-deep push-pop stack. a 1-
millisecond hardware interrupt facility and 1O facilitics
for up to 16 peripherals. The processor is housed in a
single desktop unit that includes a 960-character CRT
with keyboard and dual magnetic tape cassetie drives.
This basic system can be expanded by 2.4M-byte car-
tridge disks, magncetic tape drives. printers. card readers,
up to cight slave CRTs that can access memory inde-
pendently via a multiport adapter. and a varicty of com-
munication adapters.

Onc strong point of the 2200 system is the extensive
body of system software that the company has developed
over the years: three operating systems (COS. TOS. and
DOS). several assemblers. seven versions of a special
high-level language called Databus, Basic and RPG com-
pilers, and a variety of utility routines (including sort-
merge). A package called “Dataform™ provides data
entry capabilities: one called ~Scribe™ allows the 2200 to
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function as a powerful automatic typewriter/word proc-
essing system. A program called “Datashare™ permits the
simultancous execution of Databus programs on up to
cight slave CRTs. Software packages provide compati-
bility with IBM 2780, IBM 2741, IBM 2265, CDC 200,
Univac DCT-2000. and Teletype (RS232C). Datapoint
has no standard business application packages. but the
company docs offer system engineering support for user
programming cfforts. Datapoint will also supply the
names of all software houses they know of who supply
packages and customized programming scrvices.

Until recently. Datapoint specialized in two  basic
product lines. the 3000/3300 Scries of interactive com-
puter display terminals and the Datapoint 2200 Systems.
The 2200 was introduced in 1971 as an intclligent termi-
nal. Version I1 with the sottware and support needed for
the small-business and distributed processing market was
announced in January 1972 By mid-1973. the company
had delivered more than 4,300 of the 3000/3300 systems.
2.500 of the 2200 systems. and had achicved a solid fi-
nancial status as well as a profitable operation. In carly
1974, the company announced the new 1100 and 5500
Serics. The 5500 is o larger, faster distributed proc-
essing/small business computer system than the 2200:
thus it allows 2200 uscers to upgrade and expand their ca-
pabilitics. The 1100 is upward compatible with the 2200,
which is upward compatible with the 5500.

Datapoint markets its systems through 18 direct sales
offices and a number of sales representatives in the Unit-
cd States. It markets the systems through sales represent-
atives in other parts of the world. Sales representatives in
the United States include AIDES, Inc.. PLS Associates.
and the Systems Corporation (in Hawaii). TRW Com-
munications directly markets the systems in Canada and
Switzerland. Scandinavian sales offices include Reg-
necentraten (Denmark and Holland)., Oy Nokia Ab Elcc-
tronik (Finland and Sweden), and Scanips (Norway).
Ventek. Lid handles sales in the British Isles. Western
Europe sales offices include Matras. A, (France). Gier
Electronics (Germany). and Sart Electronies (Belgium)
in addition to the aforementioned companies in Swit-
serland and Holland. CJK Company. 1.td handles mar-
keting in Japan. Control Y Proceso Electronico SA in
Mexico. Segma Data in Australia, Information Systems
Ltd in Isracl and Computer Advances in South Africa.
TRW Electronices in Los Angeles, Toronto. and Berne is
the exclusive international  distributor  of - Datapoint
system. and appoints the companies that maintain, serv-
ice. and support systems outside the United States,

PERFORMANCE AND COMPETITIVE
POSITION

The Datapoint 2200 competes in a rapidly growing
market for small business computers: this market has al-
ready begun to segment itself into sectors. One large
scector is distributed processing.” Large businesses with
many small branches allow as much local processing as
possible (together with related record maintenance): only
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important summary records are transmitted to a large
central mainframe for further processing. The second
scctor is that of a small stand-alone system for a small
business as an alternative to time sharing or a scrvice
burcau. The small business may want communications
capability for certain jobs it cannot handle itsclf. Also,
the size of the branch office as well as the small business
determines the computer size and speed needed. Thus,
there is considerable overlap between markets. A third
sector markets to large businesses that dedicate computers
to different departments instead of having a single central
facility. (Banks frequently fall into this category.)

Two clear arcas of ditferences arise among these three
sectors:

o ‘The small businessman is more interested in turnkey
systems, standard software or systems that can be
casily programmed to cut costs of in-house program
development or of service burcaus. Branches in a
distributed processing network or departments in a
large business. on the other hand. frequently rely on
in-house software development at a central facility.

The small businessman or a department in a large
business may or may not opt for communications.
whereas this is an essential element of a distributed
processing network,

Small business systems can also be subdivided into
systems that provide interactive processing and those
that do batch processing. Interactive processing is ideal
for cextensive key entry (keypunch-replacement) func-
tions and word-processing. It appeals to the small user
who nceds a system that can do many things in order to
be cost justitied. It also appeals to large users for specific
applications. The large batch-oriented systems appeal to
the more experienced growing small business, to larger
branches of a distributed processing network and to spe-
cific applications within a business. Frequently, these
batch-type systems function like remote batch terminals
The two system types are not predetermined by proces-
sor hardware,as shown in the ubiquitous 1RM System/3.
with the interactive Model 6 and the batch-oriented
Models 10 and 15: all essentially the same processor.

The 2200 competes in all small business markets.
Because of its strong communications capabilities and
experience, however, it is particularly competitive in the
distributed processing market. In this market it competes
vigorously with the Four Phase 1V/40 (the Datapoint’s
new S500 is more competitive with the 1V/70). Singer
System Ten, and NCR 399.

Unquestionably. the main contender for the small
businessman’s  computing dollar is IBM’s  System/3.
Larger 2200 configurations compete with the smallest of
the System/3 models. the interactive Model/6. 1ike the
Model 6. support for high-level languages (Basic. RPG
1D is provided. The 2200 disce storage is optional. The
tape or cassette systems can provide cost advantages to a
small user looking for something like System/3 Model 6.

56

but  with less  on-line  storage  and  throughput
requirements. Other larger manutacturers like Burroughs
(1700), DEC (300 and 500). and NCR (50, 100) compete
with System/3 across the board; small configurations or
submodcls compete with Model 6 and larger configura-
tions or submodcels compete with Models 10 and 15. The
new upward-compatible 5500 allows Datapoint to com-
pete with System/3 Model 10. Although Datapoint does
not provide the software support the larger manutac-
turers ofter. the popularity of the 2200 has stimulated in-
dependent software houses to supplement Datapoint’s
own software offerings.

A considerable market exists for systems for first time
small computer users—>businesses that can not afford a
System/3. A number of manufacturers have tackled this
market with programmable accounting machines: Bur-
roughs, Litton. NCR. Singer. Ultimac. and Nixdorf.
These programmable calculators have capabilities that
overlap those of small business systems, such as the
Wang 2200, that also bridge the gap below computers
the size of System/3 (Basic/Four. Burroughs 1700, Cas-
cade Data. Eldorado. HIS 2020, Litton. Qantel. Singer
System 10). Many intelligent terminals also compete in
this market. The smaller configurations of the Datapoint
2200 have proven to be attractive to many users of this
category in spite of the fact that Datapoint does not
supply a complete turnkey system. The stability of the
company and the software support for user-written high-
level language programs, combined with the low cost
and flexibility of the system. are responsible for these
users’ choices.

User Reactions

Users of the 2200 fit into all categories of applications.
The tollowing descriptions of 2200 systems now in usc are
only a sumpling of Datapoint customers.

Although the system is very flexible and can be used tor
a varicty of purposes. our contacts with users also point up
the constant danger of over- or underestimation of the
2200°s capability and of putting the unit in wrong applica-
tions. A New York bank, for instance. used five 2200s for
over a year and then replaced them with IBM 2260s. The
2200s were used as data entry terminals for an on-line cor-
porate trust system and for remote printing of stock certit-
icates. It appears that the company overestimated the ca-
pabilitics of the units. Later experience proved that cer-
tain applications originally planned were impractical
because the total cost per terminal was too high and
throughput was not as high as originally expected.

In most  cases.  however,  carcful  analysis  of
requirements and the machine’s capabilities has led to sat-
isfactory installations. The following applications using
2200 systems are grouped according to type of processing.

Distributed Processing. A lcading men's clothing
manufacturer uses 2200s to move data quickly between
central — offices.  field  tacilities.  and  their  central
warchouse in another state. Incoming sales orders pass



through the central computer facility and are transmitted
to the warchouse via two 2200s. The orders are filled.
verification is transmitted to the central computer, and
invoices are generated and mailed in the sume day. The
company also uscs other 2200 systems in their accounts
receivable and payroll offices as data entry devices. The
intelligent terminals not only saved the company money
over competing methods for performing the same func-
tions but they also added three years to the lite of the
mainframe because of the icduced central processing
load.

A Midwest food producer is using 12 Datapoint 2200
Version Is as minicomputers, time-sharing terminals.
and remote batch terminals. Installed at scattered plant
locations. the units process inventory and accounts re-
ceivable data as a small computer and communicate with
the main computer at the company headquarters in
straight conversational mode. Production and manage-
ment data is  generated at cach plant location and
recorded on Datapoint 2200 cassettes: the data is period-
ically transmitted in batch mode to the main computer.
This user was impressed by the combination of keyboard
entry, communication. and computing capabilitics in the
Datapoint 2200.

A service burcau that supplies health care data proc-

essing to over 100 institutions uses 2200s in a varicty of

ways. Most frequently, the 2200 is a data entry terminal
that can adapt to the institution’s peculiarities in format
yet submit data in a suitable form for central programs
at the serviee burcau. The service burcau finds the termi-
nals arc more and more for on-site processing as users
become more sophisticated.

Small Business. A California winery uses two
2200s to maintain their customer mailing list. This is ex-
tremely valuable because marketing is mostly done by
direct mail. The 2200s average 1.000 changes per day to
their data base. and they incorporate the changes quickly
and accurately. The 2200s are also used to print the per-
sonalized labels affixed to outgoing shipments.

Departmental Processing/Data Entry. A pros-
tigious scientific publication uses 2200s to update their
master international circulation list. The 2200s quickly
pre-process rencwals, gifts, new subscriptions. address
changes. and other alterations. In most cases. they incor-
porate the changes into the data base the same day they
are received.

Another user of the Datapoint 2200, a West Coast re-
tailer, replaced a number of popular stand-alone key-to-
tape units with the 2200 to enter accounts payable and
payroll data directly onto cassette tape at the source. One
of the seven 2200s used is equipped with a standard tape
drive to convert data recorded on cassette tapes onto
standard halt-inch tape. Compared to the stand-alone
key-to-tape units, reported a company spokesman. the
2200 is simpler 1o operate and doesn’t require a specially
trained operator. The regular payroll clerk operates the
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2200. In addition. the 2200 prevents most data entry
errors trom getting through to tape. keeping a good por-
tion of the pre-processing chores off the shoulders of the
host computer.

CONFIGURATION GUIDE

A basic Datapoint 2200 includes an alphanumeric
keyboard (both upper and lowercase letters) plus an Ti-
key numeric pad for data entry. a 960-character CRT
sereen to display data entered and error messages. a
general-purpose minicomputer. two magnetic tape cas-
sette drives (one for program storage and one for data
storage). and a built-in power pack. all housed in a
typewriter-like desktop unit weighing 48 pounds. Table 1
lists the system characteristics.

Peripheral devices include a 132-column, 30 character-
per-second impact printer. a thermal printer, a 135 line-
per-minute line printer. a 600 card-per-minute card
reader, a standard tape drive (seven- or nine-track), up to
four single or dual disc drives with control, and a number
of communication adapters with modems.

The input lines transfer cither status information or
data from any of the system components to the central
processor. Output lines transfer status information or
data. as well as device addresses, to select the device that
will transfer information. Devices integral to  the
2200-—the CRT, keyboard, and cassctte tape transport—
connceet directly to the 1O bus. which originally flowed
into a common buffer known as the A-register.

Thus. all information (both status and data exchanged
between the processor and peripheral or integral deviees)
had to pass through a single point. This was no problem on
the older Version I because of the long memory access
(500 microscconds) time. With the greatly increased
memory access speed of Version [ asingle A-register was
too slow. so the Datapoint 2200 Version H has seven addi-
tional 1/O registers to alleviate this difticulty. The real-
time clock and hardware interrupt facility also case the
handling of 1O operations.

A single address is utilized by both the keyboard and
CRT because the keyboard performs only input: the CRT
only output.

Keyboard/CRT

The integral keyboard provides a basic 4l-key
alphanumecric key group. an 1l-key numeric pad plus five
system control keys. A multikey roll-over feature assures
maximum case for typing. Transter of keyboard charac-
ters is under control of the 2200 processor, which makes
an audible feedback signal to the typist cach time a char-
acter is recorded. The CRT screen has a 7-inch by 2.5-
inch viewing arca, which can display 960 characters (12
lines of 80 characters cach). All 94 characters of the
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Table 1. Datapoint 2200:
Mainframe Specifications

SYSTEM
MICROPROCESSOR
Memory Size 4-16K
(bytes)
Word Size (bits) 8
Cycle Speed (msec) 1.2
Transmission Code  Any 7-11 bit code
Maximum /O 16
Devices
DISPLAY UNIT
Screen Size (char) 960
Characters/Line 80
Lines/Display 12
Character Set Full 94-char ASCII,
upper/lower

Character Generation 5 x 7 dot matrix

PERIPHERALS
Cassette Dual drive. ECMA std. 100-
cpi density

IBM cmptble 7- or 9-track

30-cps thermal; 30-cps im-
pact; 135 Ipm

80-col; reads 400 cpm

2.4 Mb/removable cartridge,
-4 cartridges/system

Magnetic Tape
Printers

Punch Card (cpm)
Disc

COMMUNICATIONS
Line Interface
Control Procedures
Standard Features
Optional Features

Synch or asynch

IBM BSC

Autodial; auto answer

Programmable to accomplish
most features

DATA TRANSMISSION

Network
Line Speed (bps)

l.casced: switched
Asynch: 37.5-9.600 synch: up
to0 9,600

Error Control CRC: LRC; VRC

COMPATIBILITY
Computer System IBM 360 370
Terminals IBM 2265. 2741 2780: Mdl

4. 33 ASR ASR: Univac
DCT 2000 CDC 200

Bell Data Set 103:201: 202

SOFTWARE Cassctte, tape and disc
operating  systems,  word
processing pkg, emulators
(above), data entry  pkg,
forms gencerator.  control
pkg for 1-8 slave terminals

FIRST DELIVERY April 1971

ASCII character set can be displayed. The CRT also fea-
tures a refresh rate of 60 frames per second. 5 x 7 matrix
for character genceration, a blinking cursor, single control
line crasure, frame crasure, and page rollup.
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Minicomputer/Cassette Decks

The Version I minicomputer provides all control func-
tions for the system. The central processor includes the
foltowing components: 50 different instruction  types
(including push and pop instructions for stack manipula-
tion), 14 addressable registers, 16-deep pushdown stack.
8-bit memory word length, up to 16K words of memory.
complete parallel /O system, -millisccond hardware in-
terrupt, and automatic power-up restart. The two read-
write cassetie tape decks aceept ECMA standard Philips-
type cassctte tapes and provide: 100 character-per-inch
density, dual-capstan forward-reverse operation. pro-
cessor-controlled data transfer, direction control, head en-
gagement, and high-speed rewind.

Disc

From one to four cartridge disc drives can be added 1o
the 2200 for a maximum of 9.6 million bytes of on-line
random access storage (2.4M bytes per cartridge).

Printers

Datapoint offers three types of printers for the 2200: a
line printer (135 lines per minute). thermal printer (30
characters per second) and a Diablo printer (30 characters
per second). In addition, a Sclectric interface allows the
attachment of the user's IBM Selectric typewriter.

Communications

The optional communication adapters are available in
seven versions, as shown in Table 2. The adapters permit
program sclection of the desired bit rate. character length,
and character set to offer versatile communications capa-
bility. The Multiple Port Adapter is a particularly impor-
tant eption; coupled with the Datashare package it
permits up to cight “slave™ Datapoint CRT terminals to
operate simubtancously using different programs.

CRT Terminals

Datapoint  supplies  three  different slave  terminal
modcls, the 3000, 3300, and 3600. The 3000 displays 25
lines of 72 characters cach for a total of 1.800 characters.
and transmits data at speeds up to 300 bits per second. The
3300 displays the same amount of data but can transmit at
up to 2,400 bits per second. The 3360 displays 25 lines of
80 characters for a total of 2,000 characters that can be
transmitted at rates up to 4,800 bits per second. A special
version of the 3360 with 82 characters per line (2.048
total) has been particularly designated as the terminal to
be used with the Datashare package.

COMPATIBILITY

Compatibility on the Datapoint 2200 is provided by
both hardware and software. The seven- and nine-track



Table 2. Datapoint 2200: Data Communications Capability

Transmission
Model Rate Du-
No. Name Interface Model (bps) plex
400 Communications EIA RS232 Asynch 37.5-9,600 Full;
half
401 Communications Adapter with
Modem Bell 103 cquivalent Asynch 300 Full
402 Communications Adapter with
Modem Bell 202 equivalent Asynch 1,200 Halt
403 High-Level Keyer Telegraph lines Asynch 37.5 —
404 Synchronous Communications Bell 201 or equivalent Synch  Upto Half
9,600
420 Parallel Data Other mfrs peripherals Parallel —
460 Multiport Adapter EITA RS232C. for attachment
of 8 interactive peripherals Asynch 100, 300 or
1,200 baud Full

tape drives arc industry compatible. A varicty of com-
munications adapters may be plussed into the parallel data
I/O bus. One is Datapoint’s own parallel data com-
munications adapter, which can conncct to many periph-
cral devices available from other manufacturers.

The programmable nature of the 2200 theoretically en-
ables it to simulate any terminal. As a practical matter,
terminal simulation is limited to the manufacturer’s
prewritten packages: IBM 2265, IBM 2741, IBM 2780
Model 4, Univac DCT 2000, CDC 200, Teletype 33 ASR,
and Bell System 202 compatible modems. The Datapoint
1100, 2200. and 5500 Scries systems software packages
arc upward compatible; all 1100 software can run on the
2200 and 5500, and all 2200 software can run on the
5500. The 2200 Version 1 has some compatibility
problems with time-dependent programs to be run on Ver-
sion Il because Version | software used programmed
loops for lack of a clock. The new 1100 and 5500 systems
both have clocks.

SOFTWARE

Datapoint 2200 offers three operating systems (disc,
tape, cassette), an assembly language. terminal emulators
for IBM 2265, 2741, and 2780 terminals, and for CDC
200 and Univac DCT 2000 terminals; a Datashare mul-
tiple terminal control package, “Databus.” Basic and
RPG Il compilers, a text processing package and many
usctul utilitics as well as diagnostic programs. These pro-
grams are maintained and fully supported by the com-
pany.

Opcrations on Datapoint 2200 arc usually under con-
trol of the operating system. A source code editor is avail-
able for program preparation. Programs can then be as-
sembled and cataloged in the library. A number of pro-
grams for debugging and device control are also supplied
by Datapoint.
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Operating Systems

The Datapoint 2200 operating systems (COS, TOS. and
DOS) enable the user to catalog, load, debug, and run pro-
grams. In addition, other programs, such as Editor and
Assembler, can be cataloged into an operating system tape
or disc file for use when needed. This arrangement is nec-
essary because the Master segment is a relatively large
program, and it is normally overlayed when user pro-
grams are loaded. It should be noted that most intelligent
terminal operating systems work this way. User programs
arc entered through a loader that lets other programs load
files from tapes even when the tape is not at the beginning
of the file. All three operating systems require at least 8K
words of memory.

High-Level Languages

The Datapoint Basic language is patterned after Dart-
mouth Basic; it runs under COS with 16K bytes of memo-
ry. Datapoint RPG 11 is a disc-based system, with source
programs and data written in Databus 6 or Dataform,
described below.

Databus. a high-level,  string-oriented  language
especially designed for the 2200, currently has seven ver-
sions.

® Databus |—Requires 8K bytes of memory; it is the
simplest form for stand-alone processing and data
capture applications; includes keyboard. display.
tape cassctte, printer I/O, and string arithmetic capa-
bility.

e Databus 2—The same as Databus 1. plus string han-
dling and indexing facilitics; possible program sizce is
slightly reduced.
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e Databus 3—Recquires 8K bytes of memory; simple
instructions are used for complex functions like
originating and answering automatically dialed data
calls, automatic polling of multipoint networks, and
transferring data between 2200s with error control;
includes keyboard, display. printer, tape cassette,
nine-track magnetic tape, and Bell 202 compatible
communications.

Databus 4—A simplified version of Databus 2; it re-
stricts the arithmetic and printer capabilities so that
it can operate with only 4K bytes of memory; prin-
cipal application is low-cost key-to-tape data cap-
ture.

Databus 5—Companion to Databus 4, but does not
have the extensive string-handling instructions; prin-
cipal application is low-cost communication and
printing of tapes under Databus 4.

Databus 6—Designed to be programmed by the op-
crator; features buffered keypunch and automatic
batch communication, facilities for program
“cards,” insertion and deletion of cards, verifying
previously input data, and send and receive tape cas-
sette files with full error control; requires 2K bytes
of memory, divided into six callable overlays; tapes
are fully compatible with other Databus tapes.

Assembly Language

The 2200 Assembler has gone through a number of
revisions as the 2200 terminal/business system has devel-
oped. In addition to the versions now used under COS and
TOS 3. other versions are in current use to operate under
DOS:

Version 5—Features conditional assembly. list control
directives, and expanded arithmetic; internal loader,
allows programmer to perform entry pointfexternal
linking with address register relocation for a form of
relocatable object code.

Version 6—Adds directives for user-defined macros to
Version 5.

Version 7—Adds completely relocatable object capa-
bility to Version 6, together with a linking loader: pro-
gram relocation makes overlay generation much casier.

Datashare Package

The Datashare interpreter, which runs under DOS, uscs
virtual memory techniques to allow simultancous execu-
tion of up to cight Databus programs. Each program dcals
with a slave Datapoint 3300 terminal. All program cxecu-
tion is under control ot the Databus language.
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Dataform 1

The Datatorm interpreter allows the user to generate
and use more than 100 forms to control the cassette-based
entry process. After the data has been processed, checked,

using assembly language, Scribe, Databus, RPG 11, or
Basic programs or the cassette can be directly converted
to a disc file.

Scribe

Scribe is a text processing and printing utility for usc
with the general-purpose text editor called GEDIT, to
provide a complete automatic typing/word processing
system. The typist can cither format the text on the screen
as it is to be printed, or type free form, imbedding printing
control symbols. In either case, data on the screen can be
checked and corrected before the final copy is printed.

Communications

Databus Communication Converters provide simple
means for the 2200 uscer to transmit data between a Da-
tapoint 2200 and a larger computer by telecommunica-
tions. A communications converter is a manufacturer-
supplied Databus program called in subroutine form. The
user can also program macroinstructions if he prefers to
write his own subroutines.

Terminal emulators are available for IBM's 2780,
2265, and 2741, as well as for CDC 200, Univac DCT
2000, and teletypewriters. The emulators permit the 2200
to act as a plug-to-plug replacement for the appropriate
terminal because line disciplines are identical. Datapoint
states that no hardware or software changes are required
for any of its emulators, providing the Datapoint system
has the same peripherals as the emulated system.

The IBM 2265 program operates at a maximum of
1,200 bits per seccond with an internal modem and 2,400
bits per second with an external modem. It requires an
operating system and a 6K or 8K-word memory. The
EM2741 requires only 2K bytes of memory. [t transmits
EBCDIC over an external modem. Another emulator, DB
2780, transmits and receives 80-column card images using
IBM’s Binary Synchronous Communications (BSC) tech-
niques. At the same time. it can simulate the IBM 2780
Model 4 terminal. The package requires 4K bytes of mem-
ory, the Synchronous Communication Adapter (2200-
404), and a Bell 201 compatible modem.

Datapoint’s CDC 200 Emulator performs all tasks that
the CDC 200 does. In addition it performs such tasks as
code conversion of IBM 026 or 029 card decks (normatlly
done on a CDC 6000), and data entry by means of cas-
scttes.

The standard Univac DCT 2000 emulator includes
many of Univac's extra-cost options as standard features,



such as unattended answering, off-line listing, etc. Like
the CDC 200, the DCT 2000 is card-oriented; Datapoint’s
system, however, provides the additional convenience of
cassettes.

Other emulator programs are for Teletype Model 33
ASR and a Bell System 202 modem interface.

Utilities

Utilities include floating-point transcendental routines,
floating-point/string conversion, tape lister, string print
subroutines, 9-track tape drive subroutines, 9-track tape
dump, and others. A new sort/merge package, important
to business users, enables sorting and/or merging of disc
files up to 2,000,000 bytes long.

Diagnostics

Diagnostics programs include testers for combined
memory and tape endurance, printer, parallel interface,
display, 2200/disc, disc controller buffer memory,
keyboard, processor, and others.

Software Available
From Other Vendors

Standardized packages and software services for the
2200 are available from a number of independent soft-
ware houses. Among these are Bristol Information
Systems (Fall River MA), Computerm (Bellevue WA), Di-
alogue Systems (Richardson TX), Diana M. Engel (Wash-
ington DC). F & S Systems (Framingham MA), Goal
Systems Corp (Westport, CT), Jammar (San Bruno CA)
and PBS Systems (Bellevue WA). Packages currently of-
fered include accounts receivable, perpetual inventory,
sales analysis, payroll, accounts payable, general ledger,
mailing list maintenance, medical billing, and a variety of
utility routines (sort, etc) extending Datapoint’s own of-
ferings. Datapoint has nothing to do with these packages,
except that the company will provide a list of the inde-
pendent packages it knows about. As the number of termi-
nals and small business systems increases, the number of
independent software offerings is also bound to increase.

PRICE DATA

Model

Number Description

DATAPOINT 2200

Basic Configuration

2200-102 Datapoint 2200 V1 2K
2200-104 Datapoint 2200 V1 4K
2200-106 Datapoint 2200 V1 6K
2200-108 Datapoint 2200 V1 8K
2200-114 Datapoint 2200 V2 4K
2200-118 Datapoint 2200 V2 8K
2200-122 Datapoint 2200 V2 12K
2200-126 Datapoint 2200 V2 16K

MAINTENANCE

In the United States, Datapoint provides maintenance
support for the 2200 through a staff of service engineers in
35 service centers located throughout the country. Re-
placement parts are also stocked at all major cities. Da-
tapoint quotes from four to six hours average response
time for user maintenance calls. The lease price does not
include maintenance service and each user must negotiate
a maintenance contract with Datapoint. These contracts
can be on an 8-hour, 24-hour, or per-call basis (price
quoted in price data chart is for 8-hour contract); they
generally cover units located within 15 miles of a Da-
tapoint maintenance service area. Emergency mainte-
nance service can be prearranged.

Installation of new systems takes an average of two
hours per system. The installation charge is in addition to
purchase or lease price. New systems carry a 90-day war-
ranty.

Datapoint also maintains a Datapoint training center at
its manufacturing facilities in San Antonio, Texas, where
a series of comprehensive courses acquaints potential cus-
tomers and new customers with the product line. Some
customers with purchased systems have been trained to do
their own maintenance work.

Outside of the United States, Matra Engins, Reg-
necentralen and the other companies mentioned earlier
are responsible for maintenance in their territories. Com-
panies marketing the Datapoint system were chosen
partly because they have marketed other peripheral
systems and thus have already established service net-
works. Regnecentralen, for instance, has a particularly
dense network of sales and service centers in Denmark
and West Germany, from which it has serviced RC 3600
peripheral processing systems. Matra is also well-
represented in France and Belgium. All distributors out-
side the United States are appointed by TRW, Inc. in Los
Angeles, under a master distributorship agreement.

HEADQUARTERS

Datapoint Corporation
9725 Datapoint Drive
San Antonio TX 78284

Monthly Monthly Short- Monthly

Rental: Rental: Purchase, ppa;

1-year  3-year Iterm $ M§$|nt,

lease, $ lease, $ '€3se
167 151 302 6,040 30
183 166 332 6,630 30
198 180 370 7,210 30
215 195 390 7,800 30
240 195 390 8,57 35
280 227 454 10,003 35
320 260 520 11,650 42
360 292 584 13,297 42
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PRICE DATA (cont.)
Monthly Monthly gport. Monthty
Model Description Rental: Rental: (o Purchase, Maint,

Number 1-year  3-year lease $

Configuration Options 'ease’ $ Iease’ $
2200-141 Datapoint 2200 Swedish Keyboard Option - — — 6.25 —
2200-150 Blank Tape Cassette, 300’ — - - 2 —
2200-151 Pad Coding Forms 25/Pad - - — 95 —
2200-152 Extender Card, Processor - — — 75 -
2200-153 Extender Card Mod-Demod, | Decode — — — a5 —
2200-154 Extender Card, Kb Logic — — - 95 —
2200-155 Extender Card, Display Logic — — — 60 —
2200-156 Extender Card Tape Deck - — - 45 —
2200-158 Tape, Alignment — —_ — 280 —
2200-159 Tool, Head Alignment - - - - —
2200-163 230-Vac, 50-Hz Option for 2200 — — — — —
2200-701 Special Display Option 1 9 17 375 —
2200-702 Special Display Option 26 24 43 950 —

Mass Storage
2200-350 Disc Controller/Drive, Console 282 245 490 9,800 35
2200-351 Disc Controller/Drive, Freestanding 282 245 490 9,800 35
2200-352 Disc Controller/Dual Drive, Console 391 340 680 13,600 52
2200-353 Disc Controller/Dual Drive, Freestanding 391 340 680 13,600 52
2200-354 Single Disc Drive Extension 245 213 426 8,500 35
2200-355 Dual Disc Drive Extension 372 323 646 12,900 52
2200-362 Disc Cartridge - - ~ 150 —

Peripherals

Printers
2200-200 Printer 30 cps, 132-Col, Console 135 112 224 4,480 35
2200-201 Printer 30 cps, 132-Col, Freestanding 135 112 224 4,480 35
2200-203 230 Vac, 50 Hz Opt., 2200-200/1 - - —~ 30 -
2200-240 IBM Selectric Interface 24 19 50 750 10
2200-242 Centronics Printer Interface — — - 1,088 —
2200-244 Centronics 101 A 220 192 401 6,678 50
2200-245 Centronics 102 A 245 213 503 8,388 50
2200-246 Centronics Printer Table 12 11 24 210 —
2200-250 Servo Printer, 132-Col, Console 156 141 312 6,300 35
2200-251 Servo Printer, 132-Col, Freestanding 156 141 312 6,300 35

Magnetic Tape
2200-300 Tape Transport, 9-Track, Console 245 213 426 8,500 35
2200-301 Tape Transport, 9-Track, Freestanding 245 213 426 8,500 35
2200-302 Tape Transport, 7-Track, Console 245 213 426 8,500 35

2200-303 Tape Transport, 7-Track, Freestanding 245 213 426 8,500 35
2200-304 Tape Cleaning Kit For Tape Transports — —
2200-305 230-Vac, 50-Hz Tape Transport Option — - - -
2200-306 Extender Card for 2200-300/1-3/50-53 — - - 95.00 ~
2200-307 556 bpi Opt For 2200-300/1/2/3 — — - —

Card Reader

2200-500 80-Coiumn Card Reader 122 106 212 4,210 25
Communications

2200-400 Comm Adaptor, Async, EIA 28 23 58 910 10
2200-401 Comm Adaptor, Async, Bell 103-Compat 46 38 88 1,500 10
2200-402 Comm Adaptor, Async, Bell 202-Compat 46 38 88 1,500 10
2200-403 Comm Adaptor, Async, Current Loop Comp 46 38 88 1,600 10
2200-404 Comm Adaptor, Synchronous, EIA 28 23 58 910 10
2200-420 Comm Adaptor, 8-Bit Parallel Data 24 19 50 750 10
2200-450 Mult. Comm. Adapt. Tray (No Table) 64 54 128 1,944 15
2200-451 Comm Adaptor, EIA, U/W, 2200-450 27 22 44 710 10
2200-452 Comm Adapt., Bell 103-Comp, U/W 2200-400 46 38 76 1,300 10
2200-453 Comm Adapt., Bell 202-Comp, U/W 2200-450 46 38 76 1,300 10
2200-460 Multiple Port Communications Adaptor 42 36 84 1,250 15
Notes:

(1) One-year lease prices for 2200-1 02/4/6/8 apply for renewals or add-ons only. Software support will not be supplied by
Datapoint on those models for new accounts or applications.

(2) Shipping costs not included, customers will be billed actual costs.

(3) Lease price shown does not include maintenance.

(4) Maintenance price includes all maintenance for units located within a Datapoint maintenance service area. Additional
charges are made for maintenance outside this area.

(5) Minimum installation charge is $60.00 if installation site is outside of Datapoint maintenance area and $30.00 if inside
a maintenance area. Lower rates apply only when these items are installed with other units having installation charges
totalling at least $60.00 or $30.00, respectively.

(6) Any upgrade in memory will have a minimum installation charge of $30 per machine inside a service area. Port-to-port
charges of $21.50/hr outside the service area. Versions I and IT will have an installation cost of $80.00. Minimum
renewals for less than two years will be at the 1-year price.

(7) Quotes for full payout leases will be made upon submission of required credit information.

(8) All 2200 printers, 2200 /tapes, and 2200 /discs can be leased as part of a leased 2200 system.
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DATAPOINT
5500 Processing System

OVERVIEW

The Datapoint 5500 is a dispersed data proc-
essing/small business computer system with an 8-bit proc-
essor design that provides more capabilitics and higher
performance than the company’s popular 2200 Series,
while remaining upward-compatible with the 2200. The
5500 is a brand new system due to be delivered the fourth
quarter of 1974. While most of the system architecture
has been worked out, certain specifications are not yet
available; core cycle time. for instance, has not yet been
released because the final choice of supplier for the mem-
ory clip had not been made at the time of writing. The ma-
terial in this report is preliminary.

The 5500 resembles the 2200 in external appearance,
with a keyboard/CRT display and dual cassette drives
housed in a single unit with processor and memory. Pe-
ripheral expansion at present is restricted to 2200-type pe-
ripherals, but higher-speed devices will be added in the fu-
ture.

The basic differences between the 5500 and the 2200
are in the handling of memory, the expansion of the in-
struction set with the attendant possibilities in software
development, and the greater variety of error checking fa-
cilities. Up to 64K bytes of ROM and RAM memory can
be included in the system; memory mapping, protection
scheme, and virtual memory techniques can all be
implemented using page- and sector-storage and address-
ing methods. The instruction set provides for multibyte
(field) operations and address manipulation to support the
memory scheme, as well as the 2200’s stack manipulation
instructions for efficient context switching. Optional
parity checking is supported by an expansion of the inter-
rupt system to include 1/O parity as well as memory parity
faults. Memory protect and privileged instruction viola-
tions have also been added.

Peripherals originally used on the 2200 provide an ex-
tensive base on which the 5500 can build. The 2200 pe-
ripheral line includes cartridge discs, industry standard
magnetic tape drives, printers, card readers. a variety of
communications adapters, and “slave” CRTs (up to eight
on the 2200) that can access memory independently via a
multiport adapter. The 5500 I/O throughput will be over
twice that of the 2200. In addition, it will allow optional
parity checking for new devices that can be mixed with
the nonparity 2200 peripherals on a system. Some of the
2200 peripherals will require minor modifications to
operate at the higher speed, but these will be handled
through the factory.

Datapoint systems are distributed directly by Datapoint
in the United States and by TRW International through its
network of distributors located throughout the world.

PERFORMANCE AND
COMPETITIVE POSITION

While it is premature to make an extensive analysis of
the 5500’s position in the small business market without
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more details on software development and especially
pricing, certain elements of the 5500 system design in-
dicate it will strengthen Datapoint’s entire product line.
The greater sophistication and speed of the processor,
the larger memory capacity with support for develop-
ment of a multiprogramming operating system provide a
new upward mobility for 2200 users. Not only can they
increase the processing volume, but the system is large
enough to enable a shift from primarily preprocessing
data that is communicated to a larger processor to
primarily in-house processing for total applications,
including processing input from intelligent terminals.
Transmissions can be mostly summary data to a larger
central computer. For certain businesses., the 5500 could
handle preprocessed input from a number of other Da-
tapoint 1100, 2200, or similar terminals, perhaps trans-
mitting data to a larger computer only for certain
infrequent large jobs. For other businesses, the 5500
could function as a front-end communications processor
with added processing capabilities.

The 5500 together with the 1100 and 2200 make Da-
tapoint one of the few manufacturers able to set up a
large dispersed data processing network with a wide vari-
ety of terminal capabilitics. Each terminal can be geared
to the load volume at a particular branch, and cach is
capable of relatively painless expansion if business
should grow. In this respect, the 5500 occupies an im-
portant position in Datapoint’s product line. Evaluation
of the system against small business systems such as
those of IBM, Basic Four, Burroughs, Qantel, Cascade
Data, Four-Phase, Singer, NCR, and Univac cannot be
made at this time.

Several manufacturers have product lines similar to
Datapoint’s in providing a range of processors and termi-
nals for dispersed data processing. Four-Phase Systems
recently added a processor at the top of its intelligent ter-
minal line to provide breadth in the same way the 5500
does; the Four-Phase line has a large body of well devel-
oped software but does not have an intelligent terminal
comparable to the 1100. The Singer line goes one step
further—the 4300 is an inexpensive “dumb™ terminal,
the 1500 (the old Cogar System 4) is like the 2200, and
System Ten can be compared to the 5500. The elements
of the Singer line, however, are not compatible with each
other and the 1500 software is not as well developed as
the 2200 software. The Mohawk 2400 system, especially
when combined with communicating Data Recorders,
can also be configured to provide a wide range in price
and processing capability.

CONFIGURATION GUIDE

The basic Datapoint 5500 processor is housed in a
typewriter-like desktop unit together with a keyboard, a
960-character CRT, two magnetic tapc cassette drives
and a built-in power pack. This basic processor can at-
tach all 2200 peripherals with the 5500 high-speed op-
tion added. Details of 1/O control and configuration limi-
tations are not yet available.
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Peripheral devices include a 132-column, 30
character-per-second impact printer, a thermal printer, a
135 line-per-minute line printer, a 600 card-per-minute
card recader, standard tape drives (seven- or nine-track),
single or dual disc drives with control, and a number of
communications adapters with modems.

Processing Unit

The 5500 processing unit differs in architecture from
the 2200 and 1100. It uses an 8-bit word and a push
down stack like the 2200 and 1100 processors but the
5500 has additional base registers and it uses paging reg-
isters and a memory sector table to divide logical memo-
ry into 16 4K-byte sectors. Each sector can be mapped
into any physical 4K-byte memory section, which can be
designated as access-protected or write-protected. The
system features allow reentrant coding, memory swap-
ping for implementing virtual storage. and locking out
faulty memory sections so the system can operate as long
as enough memory for a job is functional.

Physical RAM memory is on four [2K-byte boards.
with a fifth 16K-byte board of combined ROM and
RAM for "System Memory.” The ROM contains loader,
debug, memory test, and fixed operating system facili-
tics, while the RAM portion of System Memory is
reserved for the operating system.

The processor can operate in either the “system™ or
“user” mode. The system mode permits all instructions
to be executed, while the user mode restricts the execu-
tion of certain privileged instructions. All interrupts ex-
cept Power Up turn off the user mode, push the contents
of the program counter on the stack, and continue pro-
gram execution at the interrupt vector location. Inter-
rupts are generated for Memory Parity Fault, Input
Parity Fault, Output Parity Fault, Write Protect Viola-
tion, Access Protect Violation, Privileged Instruction
Violation, Clock, User System Call Restart, and Power-
Up.

The 2200 has 28 basic instruction types. The 5500
includes all these instructions plus 41 instructions of five
different kinds.

e Additional register referencing capability.

e Multibyte operations—block transfers, both binary
and decimal field arithmetic compare and shift, and
multiple 1/O.

e Context switching—stack and register save and re-
store.

® Address manipulation including double and paged
load and store.

e Operating system control—system call, user return,
etc.

System specifications are listed in Table 1.

Power

The power supply of the 5500 has been completely
redesigned to meet all known safety requirements of dif-
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ferent countries, enabling Datapoint to obtain UL, CSA,
and VDE approval.

Keyboard/CRT

The integral keyboard provides a basic 41-key
alphanumeric character set, an 1 1-key numeric pad, plus
five system control keys. An infinite roll-over feature as-
sures maximum ease of typing. Transfer of characters
from the keyboard is under control of the processor, and
at the programmer’s option, an audible feedback signal
can be given to the typist each time a character is
recorded. The CRT viewing screen area is 7 x 3.5 inches;
it can display a maximum of 960 characters (80 charac-
ters x 12 lines). All 94 characters of the ASCII character
set can be displayed. The CRT also features a refresh
rate of 60 frames per second, 5 x 7 dot matrix character
generation, 5 x 7 solid. blinking cursor, single control
line erasure, frame erasure, and page rollup.

Cassette Decks

The two read-write cassette tape decks accept Philips-
type cassette tapes. They record 50 characiers per inch,
use dual-capstan drives, operate both forward and
reverse, and transfer data under processor control. 1/O
instructions also provide control of tape direction, check
for head engagement, and rewind.

Communications

The optional communications adapter is available in
the seven versions shown in Table 2.

The adapter permits program selection of the desired
bit rate, character length, and character set to offer versa-
tile communications capability.

COMPATIBILITY

Datapoint 2200 Version Il programs should run
without modification on the 5500. Programs sensitive to
instruction timing and programs generated on compilers
or assemblers other than those supplied by Datapoint
may not be compatible with the 5500. The Datapoint
1100, 2200, and 5500 Series systems software packages
are upward compatible; 1100 software can run on the
2200 and 5500, and 2200 software can run on the 5500.

The programmable nature of the 5500 theoretically
enables it to simulate any terminal. As a practical
matter, terminal simulation is currently limited to the
manutacturer’s prewritten 2200 packages: IBM 2265,
IBM 2741, IBM 2780 Models | through 4. Univac DCT
2000, CDC 200, Teletype 33 ASR, and Bell System 202-
compatible modems.

SOFTWARE

As yet no software has been released specifically for
the 5500; only the 2200 software is available for the



Table 1. Datapoint 5500: Specifications

PROCESSOR
No. of Registers
Memory
Size (wds)
Bits/Word
Parity/Protect
Cycle Time (v sec)
Paging
ROM
Instructions
Number
Double Precision
(Hardware) Muliti-
ply/Divide
Floating Point
Stack Manipulation
Priority Interrupt

DISPLAY UNIT
Screen Size (char)
Characters/Line
Lines/Display
Character Set
Character Genera-

tion

PERIPHERALS
Cassette
Magnetic Tape
Printers

Punch Card (cpm)
Disc

COMMUNICATIONS

Line Interface

Control Procedures IBM BSC
Standard Autodial; auto
Features answer
Optional Programmable for
Features most features
DATA TRANSMISSION
Network Leased; switched

Line Speed (bps)
Error Control

COMPATIBILITY
Computer System
Terminals

Emulated

Bell Data Set

NA

To 64K

8

Both

NA

Yes

Control memory
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Yes

NA
NA
Yes
10 levels

960

80

12

94-char ASCII
5 x 7 dot matrix

Dual drive std

7- or 9-track

30-cps thermal;
30-cps impact;
135- and 300-pm
line printer

400-cpm rcader

2.4 Mb; removable
cartridge

Synch or asynch

Asynch; 37.5-9.600
synch: up to 9,600
CRC; LRC; VRC

IBM 360; 370

IBM 2265, 2741,
2780. Md1 4; 33 ASR;
Univac DCT 2000;
CDC 200

103;201; 202
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Table 1. (Contd.)

SOFTWARE Cassette, tape, disc
operating systems,
emulators (above)
DATAFORM editor,
forms generator,
data entry pkg

FIRST DELIVERY 4th quarter 1974

5500. The 2200 software is quite extensive: three
operating systems (disc, tape, and cassette); an assembly
language; terminal emulators for IBM 2265, 2741, and
2780 terminals, and for CDC 200 and Univac DCT
2000 terminals; DATASHARE multiple terminal con-
trol package, “DATABUS,” Basic, and RPG Il compil-
ers; a text processing package; and many useful utilities
as well as diagnostic programs. These programs are
maintained and fully supported by the company.

Software Available From Other Vendors

Standardized packages and software services for the
2200 are available from a number of independent soft-
ware houses. Among these are Bristol Information
Systems (Fall River, Massachusetts), Computerm
(Bellevue, Washington), Dialogue Systems (Richardson,
Texas), Diana M. Engel (Washington, DC), F & S
Systems (Framingham, Massachusetts), Goal Systems
Corporation (Eastport, Connecticut), Jammar (San
Bruno, California), and PBS Systems (Bellevue, Wash-
ington). Packages currently offered include Accounts
Reccivable, Perpetual Inventory, Sales Analysis, Payroll,
Accounts Payable, General Ledger. Mailing List Mainte-
nance, Medical Billing, and a variety of utility routines
{sort, etc.) extending Datapoint’'s own offerings. Da-
tapoint does not support these packages, however, it will
provide a list of those independents it knows about. As
the number of terminals and small business systems
increase, the number of independent software offerings is
also bound to increase.

MAINTENANCE

Datapoint provides maintenance support for the 3500
through a staff of service engineers in 30 service centers
located throughout the U.S. Replacement parts are
stocked in major cities. Datapoint quotes the average
response time for user maintenance calls is from 4 to 6
hours. Maintenance contracts can be for an 8-hour or
24-hour day or on a per call basis and generally cover
units located within 15 miles of a Datapoint mainte-
nance service arca. Emergency maintenance service can
be prearranged.

Installation of new systems takes an average of two
hours per system. The charge is in addition to purchase
or lease price. New systems carry a 90-day warranty.
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Table 2. Data Communications Capability
Trans-
Model mission
No. Name Interface Model Rate (bps) Duplex
400 Communicat.ons EIA RS 232 Asynch 37.5-9.600 Full;
half
401 Communications Adapter Bell 103 equivalent Asynch 300 Full
with Modem
402 Communications Adapter Bell 202 equivalent Asynch 1.200 Half
with Modem
403 High-Level Keyer Telegraph lines Asynch 37.5 —
404  Synchronous Communications Bell 201 or equivalent Synch Up to 9.600 Half
420 Parallel Data Other mfrs peripherals — Parallel —
460 Multiport Adapter EIA RS 232C for attachment of  Asynch 100, 300, Full
8 interactive peripherals or 1.200
baud

Datapoint also maintains a Datapoint training center
at its manufacturing facilitics in San Antonio. Texas
where a series of comprehensive courses acquaints po-
tential customers and new customers with the product
line. Some customers with purchased systems have been
trained to do their own maintenance work.

Outside of the United States, the distributors are
responsible for maintenance in their territories. All dis-
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tributors outside the United States arc appointed by
TRW, Incorporated in Los Angeles, under a master dis-
tributorship agreement.

HEADQUARTERS

Datapoint
9725 Datapoint Drive
San Antonio TX 78284



DATASAAB
6501

OVERVIEW

The Datasaab 6501 is a multistation, keyboard-
oriented disc processing system for small businesses and
specialized real-time applications in large companies. It is
best suited for in-house data capture and on-line order
entry, sales invoicing, ledger accounting, and inventory
monitoring. It can be readily adapted to any other
keyboard-oriented file enquiry/updating application.

Datasaab 6501 systems comprise a central control
group and | to 16 workstations that can be located up to
2.000 metres (6,540 feet) cable distance from the central
control group. The central control group comprises a
16K- to 64K-byte processor, 2.5 miilion to 20 million
bytes of disc storage for programs and files, and optional
magnetic tape drives and synchronous data com-
munications modem controllers. Data communications
lines can link the 6501 control group to sateHite 6501
systems controlling remote workstations or to host 6501,
IBM System/360 or 370, or other general-purpose EDP
systems.

The 6501 workstations can be any of five types up to a
combined maximum of 16 stations. One workstation type
offers a 1024-character alphanumeric CRT display and an
alphanumeric keyboard is typewriter or keypunch layout.
The remaining four workstations are highly modular
keyboard-printer units. Each workstation can support up
to two input and four output devices, which include
alphanumeric and numeric input keyboards, serial print-
ers. indicator displays, and batch 1/O devices for paper
tape and single-track magnetic tape cassettes.

Software includes a virtual memory operating system
and LLOGIC-3 text editors. translators, and interpreter.
LOGIC-3 is a high-level, hardware-independent Cobol
dialect developed by Datasaab. Most 6501 systems deliv-
ered to date have been turnkey programmed by Datasaab
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in LOGIC-3, but the company is also developing some
standard applications packages.

The 6501 is designed and assembled in Sweden and
marketed throughout Europe and many overseas coun-
tries by Datasaab AB. Datasaab was formed in March
1974 from a merger between the data systems divisions of
Saab-Scandia and Facit-Addo-Odhner. Facit-Addo-
Odhner's Data Products Division manufactures almost all
the components of the 6501 workstations: the serial print-
ers and all central control group components are obtained
on an OEM basis. In mid-1974, the Computer Automa-
tion Alpha/l.SI 2 replaced the Inter-technique Multi-8 as
the central processor.

PERFORMANCE AND COMPETITIVE
POSITION

Datasaab 6501 was developed by the Facit-Addo-
Odhner Data Systems Division before the recent merger
with Datasaab. Its printing workstations use Facit-Addo
peripheral device modules identical to those that Facit-
Addo developed for the Datasaab D 5/10 and D 5120
banking terminals. Delivery of these banking terminals
began in 1972; and some 6,000 are due to be installed
throughout Sweden, Finland, Denmark, and Norway by
the end of 1975. The Type 3 key/display workstation is
identical to the Facit-Addo M 10 and M11 key-to-storage
data entry keystations first delivered in 1972. All 6501
workstations can thus be regarded as fully tested.

The only difference between the 6501 and Datasaab D
5/10 and D 5/20 banking terminals lies in the central proc-
essor and other control group components. Initially the
6501 used Intertechnique Multi-8/M.304 processors but
has used Computer Automation Alpha/l.SI 2 processors
since mid-1974. Both the Multi-8 and Alpha/l.SI 2 are
fully tested minicomputers available on the OEM market.

Datasaab 6501 was first shown at the Stockholm Data
Fair in October 1971 and at the Hannover Fair in April
1972, but marketing other than on a test basis did not
begin throughout Europe until April 1973. In the United
Kingdom, the system was announced officially in March
1974. Deliverics of systems began on a test installation
basis in late 1972.

Initial 6501 installations have been turnkey
programmed by Facit-Addo in 1.OGIC-3. Applications
arc mostly in the areas of on-line order entry, invoicing,
sales ledger accounting. inventory control, and produc-
tion control. The system is especially popular for invento-
ry control in warchouses and salesrooms; its workstations
can be dispersed and placed at each order entry and
delivery point within the warchouse.

The 6501 should be strong in Scandinavia and some-
what less so in West Germany. It was one of the first
muitikeyboard disc processing small business computers
to be announced in both countries, preceded only by the
Singer System Ten and (in West Germany) the M Al Basic
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Four. It offers a larger choice of workstations than either
of those systems, and its basic configurations are generally
cheaper. In Scandinavia, it should also benefit from its
status as a home-grown product and from its resemblance
to the much publicized Nordic Banking System (D5/10
and D5/20) counter terminals.

In other European countries, especially France and the
United Kingdom, the Datasaab 6501 was announced
much later than it was in Scandinavia or West Germany—
after or concurrently with many other multistation disc
processing small business computers. They include the
Allied Business Systems MULTIBUS, BCL Molecular
6M and 18, DEC Datasystem 500, Honeywell-Bull Model
58, Insel MAEL 4850 and 4855, Nixdorf Systems 880/65
and 880/85, and Singer 6800 and System Ten.

In the United Kingdom, the 6501 must also compete
against the AIA ADAM, CTL. Modular One Transaction
Processing System, MBM 7000, and Melcom MCS 1600;
in France it competes against the Marme GMG 5000.
Most of these competing systems offer more expandable
disc backing stores with maximum on-line capacities
ranging from 78 to 200 million bytes, as compared to 20
million bytes on the Datasaab 6501. Most of the com-
peting systems also offer line printers and 80-column card
readers and punches among their batch 1/O peripherals;
these peripherals are currently unavailable on the Da-
tasaab 6501.

Datasaab 6501’s chief asset in this highly competitive
situation is the large choice of workstations that it offers,
greater than on any competing small business computer
except the BCL Molecular 18 and the Nixdorf Systems
880/65 and 880/85. Nixdorf 880 workstations, however,
are on much more expensive System 840 computers. Nix-
dorf is also the only competing manufacturer to offer the
facility of connecting batch paper tape readers, punches,
magnetic tape cassette drives, and high-speed serial print-
ers to individual workstations rather than the central con-
trol group.

This type of connection is one of the 6501’s most attrac-
tive features as well, because it allows workstations to be
distributed throughout an office or factory (up to 2,000
metres cable distance from the central control group) to
be used as full-fledged remote batch terminals with their
own operator consoles. The terminals have full control
over their own local batch 1/O peripherals. Apart from the
Datasaab 6501 and Nixdorf Systems 880/65 and 880/85,
other competing systems offer remote workstations con-
fined to keyboard input and display or printed output,
suitable only for data entry and/or enquiry/response
applications.

Another 6501 advantage is its sophisticated systems
software. Its virtual memory operating system allows pro-
grams of any length to be written and held on disc, from
where they are loaded into main memory in small seg-
ments as required. The high-level LOGIC-3 programming
language makes the 6501 desirable for users who prefer to
do their own programming. The only competing small
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disc processing business computers with equally sophis-
ticated software are the AIA ADAM, DEC Datasystem
500, Honeywell-Bull Model 58, and MBM 7000.

Compatibility

Datasaab 6501 is programmed in the hardware-in-
dependent LOGIC-3 language. It is thus potentially com-
patible with any other computer system on which a
LOGIC-3 interpreter has been implemented. LOGIC-3
programs written for Multi-8 based 6501 systems will run
on Alpha/L.SI 2 based 6501s,

With Data Entry Systems. The 6501 workstations
that include the optional Facit 4001 or 4020 paper tape
reader can read any industry-compatible 5- to 8-track
paper tape, including tapes recorded on Facit-Addo ‘X’
card-programmed paper tape punches, and Datasaab
M5 invoicing computers.

A 6501 workstation equipped with the alternative
Facit 4203 magnetic tape cassette unit can read cassettes
recorded on Datasaab M5, M7, and M10 key-to-cassette
data preparation systems.

With IBM System/360 and 370. The 6501 can
exchange data with IBM System/360 and 370 configura-
tions in the following ways.

¢ Off-line on 9-track, 800 bit-per-inch, NRZI magnet-

ic tape.

® On-line via a leased or switched voicegrade line, ter-

minated by synchronous 1,200 to 4,800 bit-per-
second modems.
The 6501 can emulate IBM 2780 BSC line disciplines.

With Other General-Purpose Computers. Data
can also be exchanged off-line on 9-track, 800 bit-per-
inch magnetic tape with any other computer system able
to read and record it. An ICL 7020 emulator is being de-
veloped for on-line communications with the ICL 1900
series.

CONFIGURATION GUIDE

Datasaab 6501 computers comprise a central control
group and 1 to 16 workstations. Each workstation is con-
nected to the central control group by a 2-wire cable that
can be up to 2,000 metres (6,540 feet) long. A workstation
located at a greater distance normally requires a 6501
control group of its own, which can be linked to the main
6501 system by a data communications line terminated by
synchronous modems; see Figure 1.

Central Control Group. The central control group
comprises a Datasaab 5051 processor and one to four
4801 disc drives. The 5051 processor can have 8K to
32K 16-bit words of MOS/1.SI main memory. Each 4801
disc drive holds a 2.5-million-byte exchangeable disc car-
tridge; it can also handle an optional 2.5-million-byte
fixed disc. Total on-line disc backing storage can
therefore range from 2.5 to 20 million bytes.



Datasaab 5051 Processor (Computer Automation Alpha/LSI-2
Processor U Maxi-Bus
Memory High speed Processor
8K words direct memory Inputt/ 2lll|(prut mounted
(16 bit) access controtiers options
. Local
Mowing head communication Modem Power fail
. Qasc controller controller detect/
acit 5129 LCC Facit 5123 auto restart
Terminai
communication :
Disc unit controller Work station
TCC Facit 5124
Q Termir?al )
Disc unit communication Work station
] controller
TCC Facit 5124

O .

Disc unit

J

Disc unit
4
Each system includes a computer and one or more disc drives as
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connected to a central computer via a telephone line, using mo-
dem equipment.
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Figure 1. Datasaab 6501: System Configuration

The following optional devices can be attached to the
central control group:
® One or two 4220 magnetic tape drives; 9-track, 800
bits per inch.
® 5132 synchronous modem controller for modems up
to 4,800 bits per second.
These are used mostly as alternative methods for
exchanging data off-line or on-line with a host IBM
System/360 or 370 or other general-purpose EDP
system. When on-line to an IBM 360 or 370, the 6501
central control group emulates IBM 2780 BSC line dis-
ciplines and control messages.

The 5132 synchronous modem controller can also be
used to exchange data with a host or satellite 6501 con-
trol group for workstations located more than 2,000
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metres away. Satellite 6501 control groups are not
required to be equipped with their own discs.

Workstations. Datasaab offers a choice of five
workstations for connection to the central control group:
a key/display station and four types of keyboard-printer
station. Each type of keyboard-printer station uses a dif-
ferent printer module as the main output device. Only
two are suitable for printing business documents destined
for outside customers or suppliers: the Facit 3851 type-
writer in Type 2 workstations and the Facit 4561 (Cen-
tronics) serial matrix printer in Type 1 workstations.

Types 4A and 4B use the 4552 strip printer and/or
4553 serial page printer for pressure-sensitive paper,
which is suitable only for recording system answers to
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internal file enquiries. They are less costly alternatives to
the Type 3 key/display workstation for keyed data entry
and enquiry/response applications.

Type 2 workstations are typically used in single-
keyboard 6501 and small multikeyboard configurations.
Their typing speed (12 characters a second) limits them
to output generated immediately by a keyed input on
their own keyboards in regular keyboard-oriented trans-
action processing.

Type 1 workstations are equipped with a Facit 4561
(Centronics) serial matrix printer that prints at a speed of
165, 330, or 660 characters per second. This is faster
than required for the output generated by a single
keyboard. Thus, Type 1 workstations are mostly used to
print business documents at high speed, after the system
has batch processed input data entered on a number of
other Type 3, 4A, or 4B workstations. Type 1 is also
suitable for the same real-time transaction processing
applications as Type 2 workstations, using their own
keyboards for data entry.

All four types of keyboard-printer workstation incor-
porate the Facit 5124 terminal communications con-
troller, which can handle a maximum of two input and
four output devices. The second input device can be a
4626 numeric keyboard for single-handed numeric data
entry and/or programmed control functions; a 4001 or
4020 paper tape reader; or a 4626 magnetic tape cassette
drive. If more than one of these additional input devices
is required at different times in a working day, then they
can be plugged into the second input socket when needed
and unplugged later to make room for another input
device module. The four output interfaces are usually ad-
equate to connect permanently any required combina-
tion of printer(s), paper tape punch, magnetic tape cas-
sette drive, and binary or numeric indicator.

MAINFRAME

The Datasaab 6501 mainframe is normally housed in
the first workstation’s pedestal, together with the disc
drives of the central control group.

Central Processor

Until spring 1974 all 6501 systems delivered used the
Intertechnique  Multi-8/M.304  central  processor
operating under a special microprogram incorporating
additional instructions. These systems arc limited to a
maximum of eight workstations. The 6501 systems deliv-
ered since then use the Datasaab 5051 processor based on
the Computer Automation Alpha/l.SI 2. Table 1 lists the
mainframe specifications.

Model 5051 processor has a common mainframe archi-
tecture. The processor, main memory, DM A channel, and
/O controllers are all connected to a common parallel
“Maxi-Bus” (see Figure 1).

Table 1. Datasaab 6501: Mainframe Specifications

Computer Automation

Characteristics Alpha/LSI-2

CENTRAL PROCESSOR

General-Purpose Registers 8

Addressing
Direct 768 words or bytes
Indirect Multilevel, to 32K words
or 64K bytes per level;
128K words max
Indexed Yes
Instruction Set
Number 1;182
Floating-point arithmetic No
Priority
Interrupt Levels (std; max) 5;256
MAIN STORAGE
Type Semiconductor; core can
be mixed
Cycle Time (usec) 1.6
Basic Addressable Unit Word or byte
Min Capacity (bytes) 2,048
Max Capacity (bytes) 524,288

Increment Sizes (bytes) 8K, 16K, 32K (core);

2K, 4K, 8K (MOS)

Memory Parity Opt

Memory Protect No

ROM Yes

RAM Yes; can be mixed with
core

1/0

Transfer Rate
DMA (wds or bytes/sec) 625,000 (1.25M with in-
terleaved memory)
131,579
34,247 via registers

24,631 direct to memory

Block 1/0 (wds/sec)

Programmed 1/0

Programmed (wds or
bytes/sec)

Direct Memory Channels 26,738
(wds or bytes/sec)
No. of DMA Channels 2; 64
(std; opt)
Conditional 1/0 Std

Max Addressable 1/O Devices 248

Data Structure. The 5051 processor can address
both 8-bit bytes and 16-bit words and process either in
parallel. The ASCII alphanumeric character code is used
most often, but EBCDIC can be handled. Arithmetic
processing is two's complement, fixed-point binary on
signed 7-, 15-, and 31-bit numbers.

Registers. The 5051 processor has seven addres-
sable, 16-bit hardware registers, usable as accumulators
and/or index registers. There is also an 8-bit byte regis-
ter.
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Instruction Set. A set of 168 basic hardware in-
structions is divided into seven classes: memory refer-
ence, byte immediate, conditional jump, shift, register
change, control, and input/output. Fixed-point binary
multiply and divide are implemented by hardware. Soft-
ware subroutines perform floating-point arithmetic.

Addressing Facilities. Memory reference instruc-
tions include three control bits for specifying the address
mode: self-relative or base-relative; relative to page ‘0’
(scratchpad) or to the base address held in an index regis-
ter (indexed); and direct or indirect. Up to eight combi-
nations of addressing modes can be specified.

Interrupt Control. A 5-level interrupt system is as-
sociated with the /O system.

Main Memory

The 5051 processor has a 1.6-microsecond MOS/LSI
main memory with 16-bit-wide access. Minimum size is
8,192 words. It can be expanded in 8K-word increments
up to a current maximum of 32,768 words. The Com-
puter Automation Alpha/LS] can expand memory to
256K words, but Datasaab is not yet using the expansion
facilities beyond 32K words.

Input/Output Control

Two 1/O channels are connected to the Maxi-Bus: a
programmed [/O channel and a direct memory access
(DM A) channel.

Programmed 1/O Channel. The programmed 1/O
channel is used for multiplexing single-byte transfers
under CPU control. Each data byte is preceded by an
address byte, and it is sent directly to or from a CPU reg-
ister. Two [/O controllers are connected to the
programmed channel.

e 5123 LCC (local communications controller) for
transfers to or from each of the up to 16 worksta-
tions. It bit-serializes output bytes and byte frames
input bytes that are exchanged bit-serially with the
workstations via a 2-wire connection.

@ 5132 Synchronous Modem Controller for data com-
munications transfers to or from remote 6501
systems or EDP mainframes.

The 5132 Synchronous Modem Controller can store a
concurrent instruction and thus transfer a block of bytes
without interrupting the main CPU program.

DMA. The DMA channel transfers blocks of data
word-serially directly into the main memory via the
Maxi-Bus, bypassing CPU registers entirely. It is used by
the 5129 Disc Controller and can also be used by the
magnetic tape controller. Peak DMA transfer rate is
625,000 words per second.

Consoles

The front panel of the rack box containing the 5051
processor is equipped with switches and indicator lights
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for starting and stopping the system, loading the operating
system at the beginning of a session, and diagnosing faults.
Apart from system startup time, it is normally used only
by maintenance engineers.

Once the system is running and the operating system
has been loaded, applications programs can be loaded
from disc by the operator of any workstation. Each type of
keyboard-printer workstation is equipped with a 4628
Key Unit, which has a key slot for unlocking the worksta-
tion; it can only send data to and receive data from the
central processor when the key has been inserted by an au-
thorized operator. The key unit also incorporates a 6-posi-
tion selector switch, used for applications program selec-
tion in conjunction with a keyboard.

Any keyboard-printer workstation can be equipped
with an optional 4403 indicator panel, which has 18 bina-
ry indicator light fields for showing system status, in-
dicating system errors, and directing the work of the oper-
ator.

PERIPHERALS

Datasaab 6501 offers a general range of high-speed disc
and magnetic tape backing stores. Slow input/output pe-
ripherals, on the other hand, are currently restricted to
paper tape readers and punches, magnetic tape cassette
drives, keyboards, and serial printers. Neither line print-
ers nor 80-column card readers and punches are available.

A design peculiarity of the 6501 is that all slow-speed
peripheral devices — batch paper tape and magnetic tape
cassette, as well as keyboards and serial printers — con-
nect to individual workstations rather than to the central
control groups. Some centrally located workstations can,
however, print output generated by data entered on the
keyboards of other workstations.

High-Speed Backing Stores

Discs. At least one 4801 disc memory drive is stand-
ard on all 6501 systems. Three additional drives are op-
tional. Table 2 lists the disc characteristics.

Magnetic Tape. One or more 4220 magnetic tape
drives can be directly connected to the central control
group. Each drive can read or write 7-inch reels of 0.5-
inch, 9-track, 800 bit-per-inch tape at 10,000 bytes per
second.

Model 4203 cassette tape drives are also available.
These read and write 0.15-inch, single-track, 800 bit-per-
inch cassette tape at 375 or 750 bytes per second. They
do not connect to the central control group but are op-
tional peripherals on individual workstations.

Workstations

Up to 16 workstations connect to the 5123 L.CC on the
6501 mainframe, by individual 2-wire cables up to 2,000
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Table 2. Datasaab 6501

Characteristic

4801 Drives per 5129 Con-
troller
Disc Packs per 4801 Drive

Cylinders per Disc Pack
Tracks per Cylinder
Addressable Sectors per
Track
8-bit Bytes per Sector
per Cylinder
per Disc Pack
per 4801 Drive

per 5129 Con-

: Disc Specifications

6501
1-4

1 exchangeable
+ 1 fixed opt
203

2

24

256

12,288

2,494 464

2,494 464 or
4,988,928
2,494,464 (min);

troller 19,955,712 (max)
Avg Head Movement Time 35
to Different Cylinder (msec)
Avg Latency (msec) 12.5
Transfer Rate (bps) 195,000

metres long. Table 3 lists the workstation peripherals that
are available.

DATA COMMUNICATIONS

Datasaab 6501 systems can communicate on-line with
up to 16 workstations located up to 2,000 metres away
and with satellite 6501 systems or general-purpose com-
puter systems located at any distance.

Controllers

The 5123 Local Communications Controller (LCC)
can control up to 16 workstations on-line. Each worksta-
tion can be located as far as 2,000 metres away and is con-
nected via a bit-serial 2-wire cable.

The 5123 Synchronous Modem Controller interfaces
with any synchronous voicegrade line modem that
operates at transfer rates up to 4,800 bits per second. The
modem can terminate a leased or switched voicegrade line
leading to a satellite or host 6501 system, an IBM
System/360 or 370, or other general-purpose EDP system.
Satellite 6501 systems are required to control any work-
stations located more than 2,000 metres cable length from
the main 6501 control group.

Terminals

The up to 16 workstations of a Datasaab 6501 system
function as local interactive and/or remote batch termi-
nals. Satellite 6501 systems can be used as intelligent ter-
minals and be linked over any distance by data com-
munications lines.

A Datasaab 6501 system can function as an intelligent
remote batch terminal to an IBM System/360 or 370 or
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other general-purpose computer system of similar size. A
terminal control program emulating the line disciplines of
the IBM 2780 Data Transmission Terminal is available.
Another emulator for the ICL 7020 Communications
Terminal is being developed.

SOFTWARE

Datasaab 6501 software includes a virtual memory
operating system, high level language translator and in-
terpreter, text editor, and program testing utilities. Da-
tasaab also undertakes turnkey programming on behalf of
most users. The company is developing standardized
applications packages. Figure 2 illustrates software organ-
ization.

Operating System

The operating system performs all 1/O transfers to/from
disc memory, supervises the use of space on discs, and dis-
tributes CPU time among the active workstations on a
round-robin, time slicing basis. Each workstation is
allowed to execute up to five high-level instructions con-
secutively before the operating system passes control to
the next waiting workstation.

Every active workstation is allocated a program buffer
area in main memory. The workstation operator can
select any application program with the key unit selector
switch, and that program’s master segment will then be
loaded into the workstation’s program buffer area. All
applications programs are segmented and can have any
number of segments. Individual segments are loaded into
the workstation’s main memory buffer area as they are

RIMARY MEMORY DISC MEMORY
] —
Operating system | A;%g::;zn

v

Interpreter # Files and Tabtes
Procedures

—l

Program buffers

Work areas

WORK STATIONS
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Figure 2. Datasaab 6501: Software Organization



Table 3. Datasaab 6501: Workstation Peripherals

USED WITH
MODEL NO. PERFORMANCE CHARACTERISTICS WORKSTATION TYPE
1 2 3 4A 4B
KEYBOARDS No. of Keys/Field
A/N Numeric Arith Control
Pad Op
3851 Typewriter 50 - — — — Std - - —
4626 Numeric — 10 7 16 X Std  — Std Std
4627 Alphanumeric 50 opt(D - 8 std — std(1)std —
PRINTERS Char . No. of Speed
Set Char/Line Copies (cps)
3851 Typewriter 88 132-156 1+4 12 — Std — — -
4552 Strip 64 Unlimited 1 15 Std Std - X Std
4553 Serial Page 64 72 1 15 — — — Std  —
4561 High-Speed Serial 64-96 132 1+4 165;330; Std — — X —
660
DISPLAYS Char Pos/Line No. of Total Pos
Set Lines on Screen
4403 Indicator Panel 1% 18(2) 1 182) x X - X X
4404 Numeric Indicator 11 16 +sign 1 16 +sign X X — X X
4406 CRT 64 64 16 1,024 — Std - —
OTHER Speed (cps)
4001 Paper Tape Reader 1,000 X 3) - 3) X
4020 Paper Tape Reader 300 X 3) - 3) X
4070 Paper Tape Punch 70 X X — X X
4203 Magnetic Tape Cassette Unit
(1-track) 375;750 X x4 - x4 X
Notes:
Std = Standard workstation component.

X

Optional workstation component, subject to an overall maximum of 2 input devices and 4 output devices, including the
standard components.
*Binary lights.

()When part of workstation Type 3, the 4627 can have an optional keypunch layout in which the 10 numeric keys are grouped for
convenient single-handed operation.

(2)18 binary light fields.
(3)Can be plugged into this workstation temporarily, after standard 4626 numeric keyboard has been unplugged.

(4)The 4203 Magnetic Tape Cassette unit can be plugged in temporarily as an input device only when the standard 4626 numeric
keyboard has been unplugged. It can also occupy a permanent output interface position.

addressed by the program, and they are subsequently Among the 52 LOGIC-3 commands are powerful in-

displaced to make room for other program segments. The structions that operate on entire records or entire files. A

loading and unloading of individual program segments is record accessed by a workstation can be protected from

performed entirely automatically by the operating system. being simultaneously updated by another workstation. A

Sort-File command allows an entire file to be sorted in as-

Language cending or descending order per argument, and up to
All Datasaab 6501 application programs are written in eight sorting arguments can be used per file without

LOGIC-3, a proprietary Cobol dialect. It has 52 high level regard to the record structure.

commands, including powerful string handling com- .

mands for data stored in main memory and on disc Utilities

backing store. Source programs are entered on a worksta-

tion keyboard and are immediately translated into a bina- Utilities include a text editor for LOGIC-3 source pro-
ry pseudo-code of macro commands. These are stored on  grams, a LOGIC-3 translator for turning source code into
disc and executed interpretively at run time. interpretive binary code, and a test operating system.

The LOGIC-3 interpreter is reentrant, and it is held
permanently in main memory to be used by all worksta- HEADQUARTERS
tion programs. Individual workstation applications pro-

grams consist entirely of LOGIC-3 binary macro com- Datasaab

mands, which require comparatively little storage space. Sturegatan 1
String and data area parameters for each program can be S 58188 Linkoping
entered at run time from the keyboard. Sweden
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DEC

Datasystem 340 Series

OVERVIEW

DEC Datasystem (DDS) 340 Series of computers are
small business computers aimed at the “highly sclf-suf-
ficient™ end user capable of doing the applications soft-
ware in-house. DEC supplies the systems software: casy-
to-use high-level languages and commercial operating
system. The Commercial Operating System (COS) 300
includes a DIBOL. (Digital Business Oriented Language)
compiler as well as system monitor, device handlers,
system generation, maintenance programs, and a data
entry package. It is designed for small business accounting
operations, plus related applications such as inventory
control, monitoring of salcs and salesmen’s activitics, and
management reports.

The DDS 340 Scries is based on the 12-bit word PDP-
8/E minicomputer. DEC introduced the PDP-8 computer
linc in 1965, a time when the prevalent trend was toward
big, complex, expensive computers. The PDP-8 family
went counter to this trend with a short 12-bit word, modu-
lar small memory of 4K to 32K words, simple instruction
sct, flexible 1/0 structure, and an $18.000 price tag. The
system lent itself to many scientific and control applica-
tions that did not need a powerful computer, so the PDP-8
sold briskly. Its acceptance proved that a large market
exists for minicomputers; over 20,000 PDP-8 computers
have been installed.

Despite the proliferation of different minicomputers on
the market, the PDP-8 family remains a significant system
in the entire minicomputer ficld. It is a dynamic system.
DEC keeps it competitive by introducing new PDP-8
models that reflect current technology; DEC continues to
add extensive system and applications software, and DEC
interfaces almost all of its broad range of peripheral
devices to it. The PDP-8 also remains popular becausce of
the amount of software users have developed for the
system.

Competitive Position

The DDS 300 Serics and the DDS 500 Series. an-
nounced at the same time as the 300, are the first systems
DEC has marketed specifically to the commercially
oricnted end user. DEC has usually marketed its small
computers as general-purpose systems for real-time., sci-
entific, or time-sharing applications. Commercial proc-
essing has generally been done to use processor time left
over from the primary application. Most commercial
software was developed by users although DIBOL. has
been available for the PDP-8 for several years.

The DIBOL. offered for the DDS-300, however, is a
vast improvement over the older DIBOL. DEC also
offers Fortran 1V, Focal, and Basic for the PDP-8/E. In
addition to its own software support groups, DEC sup-
ports DECUS (Digital Equipment Users Society), which
maintains a library of programs contributed by users and
available to all members, A special interest group has
been formed for business users.
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DEC was a pioncer in the small computcer business
and became a major computer manufacturer by catering
to small computer users. DEC ecarly recognized the need
for mass storage devices, high-level languages, and
operating systems for small computer systems. DECtape
allowed small systems to be automatic long before discs
were inexpensive enough to be used as mass storage
devices for them. Focal gave users of small systems with
4K words of memory a high-level language that was casy
to use. The OS-8 operating system provides features that
make the PDP-8 a more versatile system than many
much larger systems.

All these things have little bearing on the DDS 340 as
a commercial processing system except to point out that
DEC has been a real leader in developing small com-
puter systems.

DEC recognizes that marketing small business systems
is quite different  from marketing  general-purpose
minicomputers. For one thing, small commercial users
cxpect more help in getting their systems installed and
running. DEC has sct up a new commercial marketing
group to handle only the DDS 340 and 500 systems.
Secondly, small commercial users want to lease their
cquipment rather than buy it outright, and DEC offers 3-
and S-year leasing arrangements for its DDS systems.

One user of the DDS 340 is a Chicago realty company
that operates 4,000 apartment buildings. It has been
building its system since February 1970, two years
before DEC announced the DDS 300 in December
1972. The realty company purchased a PDP-8/1 with 8K
words of memory. 4 tape units, a 100 line-per-minute
printer, and a DECwriter terminal, and began using it
with a preliminary version of DIBOL.. The user replaced
the system software with COS 300 as soon as it was
available; the conversion took about 2 weeks. The com-
pany uses the system to do its own payroll and billing,
and in addition, the bookkeeping for a small investment
company and two insurance businesses, The DEC system
was chosen in 1969 after evaluating many other small
computer manufacturers, partly because the realty com-
pany fclt it could rely on DEC for hardware mainte-
nance and for support as it developed its software. The
company now has about 200 programs and is extremely
enthusiastic about the installation; it has been particu-
larly pleased with the maintenance DEC has provided.

CONFIGURATION

The DDS 340 Series consists of four models that are
based on the PDP-8/E minicomputer with 16K words of
memory. The PDP-8/E CPU includes a chassis, power
supply. Omnibus®™ with 20 slots, an asynchronous line
unit for the console. and a hardware bootstrap loader.
The optional Omnibus expander provides 20 more slots
for conncecting additional memory and peripherals to a
system. Memory can be expanded to 32K words in
modules of 4K words. Peripherals, such as a card reader,
high-speed printer, paper tape rcader/punch, magnetic

© Registered trademark of Digital Equipment Corporation.
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tape drives, and an additional terminal can be added to a
system.

Model 340-A includes two disc drives, totaling 6.4M
bytes, a CRT system console, a 60 line-per-minute print-
cr, and the COS-300 operating system with the DIBOL
compiler.

The 340-B system uses the same configuration as the

340-A cxcept that the DECwriter system  console
replaces the CRT system.
The 340-C model duplicates the 340-A system,

including the CRT system console, but employs a faster
line printer—245 to 1,100 lines per minute.

Finally, the 340-D system uses the 340-B configura-
tion (the DECwriter included) with the faster 245 to
1.100 line-per-minute line printer.

The Omnibus. a back-plane, cteched circuit board, is
an internal bus that provides 20 quad slots to connect all
circuit modules to the PDP-8/E. A 4K-word memory
module requires three slots: peripheral device controllers
require onc or more slots depending on the peripheral.
The Omnibus can be extended by a KAS-E external in-
terface for positive 1O devices. A DWOSA bus converter
is required to interface older PDP-8 family (PDP-8/1. L.,
and S) peripherals to the PDP-8/E. Older PDP-8 periph-
crals require a negative bus and the Omnibus is positive.
High-speed peripheral devices such as dises require the

KDS8-E data break interface to control the transfer of

data dircctly between the devices and PDP-8/E memory.

The Omnibus can be cxpanded to 76 quad slots
through the addition of BA8-AA and BAB-BA system
expander boxes.

MAINFRAME

The COS 300 Operating  System  has  a  fore-
ground/background multiprogramming capability for the
340 Series. It can process three data entry jobs in the
forcground concurrently with one background job.

No multiprocessing software is available for any of the
DDS 340 systems.

Central Processor

The PDP-8/E computer is a single-address, parallel bi-
nary processor that uses a 12-bit word. Two general-pur-
posc registers are provided: an accumulator and an MQ
register. All arithmetic operations are performed in two's
complement form. Of the arithmetic operations, only
singleword, fixed-point add is hardware implemented in
the basic system. Hardware multiply and «ivide and a
floating-point processor arce available as options to the
Basic, Focal, and Fortran 1V systems. DIBOL. achicves
15-place accuracy without any hardware arithmetic op-
tions. All other arithmetic operations can be performed
through DEC-supplicd subroutines.
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The FPP-12P Floating-Point Processor operates as an
1/O device asynchronously with and parallel to the cen-
tral processor. It requires the KAS-E external interface
for positive 11O devices.

The KM8-E Memory Expansion and Timeshare op-
tion cstablishes two processor modes, user and executive.
Exccutive mode programs can cxcecute any instruction.
User mode programs cannot execute halt, 1O, or load
console switch instructions. Central processor character-
istics are listed in Table 1.

Data Structure. The basic unit of data is the 12-bit
word, which can hold two 6-bit characters. Table 2 lists
the data formats used.

Instruction Set. The instruction repertoire s
divided into 3 basic categorics: memory reference in-
structions. 3 groups of operate instructions, and separate

Table 1. DEC Datasystem 340:
Processor Characteristics

Characteristic DDS 340
Processor PDP-8/E
No. of Internal
Registers 2 (ACC & MQ)
Addressing
Dircct (no. of words) 256
Indirect 4.096!
Indexed NA
Instruction Set
Number (std, opt) 56,16

Dcce Arithmetic Subroutine

Floating-Point

Arithmetic Opt
Priority Interrupt
Linc 1

l.evels Software

Main Storage
Type
Basic Addressable Unit

Core
Word

Cycle Time ((u see) 1.2
Min Capacity (words) 8,192
Max Capacity (words) 32.768
Increment Size (words) 4.096
Mcemory Parity Opt
Mcemory Protect Yes?
ROM Opt
Usce Programs and constants

1/O Channels

Programmed 1/O Std
DMA 1- and 3-cycle data break
Notes:

(1) Per user program.
(2) [:ch'pmgr;xm confined 10 4K-word ficld; memory extension option cs-
tablishes user and executive modes.




Table 2. DEC Datasystems 340:
*Data Structures

Data Name Representation
Word 12 bits
Character 6 bits of 2/word
Decimal Operand No
Binary Operand

Single Precision 12 bits

Double Precision 24 bits

Floating-Point

Opcerand 3 words (exponent)
11 bits + sign; fraction
23 bits + sign
* DIBOL. provides 15-place accuracy, a function of the COS 300

operating system.

instruction scts for cach option and 1/O dcvice. There are
no direct compare instructions, but comparisons can be
performed through a combination of logical opcrations
and skip-on-condition instructions. There are six memo-
ry reference instructions, and these constitute the main
power of the instruction repertoire. The three groups of
operate instructions perform shift, clear, rotate. skip. and
interregister operations.

The only arithmetic instructions in the basic set are
add. complement. and increment. The extended arith-
metic clement (EAE) option provides multiply, divide,
and double precision add, complement, and increment.
The floating-point processor provides 34 instructions for
floating-point add, subtract, multiply, and divide. Table
3 gives typical instruction execution times.

Addressing. For addressing purposes. memory s
divided into 4.096-word ficlds and cach ficld is sub-
divided into 128-word pages. The format for memory
referencing instructions includes a 3-bit operation code,
an indirect addressing bit, a page sclector bit and an 8-bit
address. The page sclector bit selects cither the current
page (the onc containing the instruction) or the zero
page (the first page in the ficld containing the instruc-
tion). The address sclects the core location within the
sclected page.

PDP-8 has no index registers but does have a special-
ized form of indircct addressing called auto-indexing for
which cight memory locations in cach field are reserved.
When any of these locations is directly addressed, it is
treated as a normal access; when addressed indirectly,
the contents of the location arc incremented by one and
the resulting quantity is used for the effective operand
address. This auto-indexing technique satisfies the major
indexing chore of loop control.

To address memory beyond 4,096 words, the PDP-8/E
requires the KM8-E Memory Expansion option. KM8-E
provides a 3-bit data ficld (DF) register, a 3-bit instruc-
tion field (IF) register, and instructions to control and
use the registers. The contents of DF select the memory
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ficld when an indirect address is specified. The contents
of IF sclect the field when an instruction is fetched or
when a direct memory address is specified.

Interrupt Control. There is one common interrupt
line and only onc interrupt level for all interrupts,
regardless of their origins. Each interrupt must be iden-
tificd by subroutine. The interrupt facility provides for
storing current processor status and transfers control to
an interrupt scrvicing routine. The number of interrup-
ting sources that can connect to the interrupt line is
limited only by the ability of the program to handle
them. An interrupt servicing subroutine can be interrupt-
cd if the interrupt inhibit is turned off by instruction.
This feature permits the programming of a software pri-
ority interrupt system.

Table 3. DEC Datasystem 340:
Typical Instruction Execution Times

Execution
Number of Time
Instruction Type Instructions (u sec)

Memory Reference 5 2.6
Unconditional Jump 1 1.2
Literal Loads 16 1.2
Register Operate (complement,

shift rotate, increment) 11 1.2
Skip, Halt, OR, or load A

with switch register, clear A 21 1.2
Register to Register

(MQ and A) 8 1.2
Control (interrupt on/off, test

interrupt on/off, get/restore

flags, etc.) 8 1.2
Extended Arithmetic Option* 16 —

Multiply 1 7.4

Divide 1 7.7

Normalize 1 1.2+ 0.3N

Shift 3 2.6+0.3N

Double Precision 5 1.8t05.2
Memory Extension Option 10 1.2
Floating Point 18 —

Add — -

Subtract — —

Multiply — _

Divide _ .

* These hardware options are not used by COS 300 softwure. DIBOL
statements perform addition, subtraction, multiplication, and division
with 15-place precision.
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Main Memory

Main memory consists of core modules available in
SK-word increments. Each word is 12 bits long. A mem-
ory parity bit is optional. Modules can be added for a
maximum memory of 32.768 words. Cycle time s 1.2
microscconds per word.

Read/write core memory with a write protect feature
is available in a 256-word increment. It requires 2 Om-
nibus quad slots; it can be used to protect the monitor, to
store frequently used monitors, or to test out programs
before they are committed to read-only memory.

Read-only memory (ROM) modules are available in

256-word and [K-word increments. Any number of

ROM modules can be incorporated in a system himited
only by the addressing capability of the processor and
the amount of read-write core memory. ROM is used to
store constants or 1o Protect a user MoNitor program in a
time-sharing environment.

Transter rate in core memory is 156,250 words per
second within a page and 113,636 within a ficld.

Input/Output Control

Devices connected direetly to the Omnibus transfer
data one word at a time under program control between
the accumulator and the peripheral device. Devices con-
neeted to the KAS-E external interface can transfer data
one word at a time under program control or can
transter blocks of data dircctly to or from core memory
under control of the KD8-E data break interface. Only
one device can connect to a KDS-E unit, but up to 12
KDS8-E units can conncect to a PDP-8/E system.

A KD8-E unit operates as a l-cycle transter control
register or a 3-cycle data break facility, depending on
whether the intertaced peripheral device has word count
and current address registers. If the device controller has
transter control registers, the deviee uses one memory
cycle for cach word transterred. If the device controller
does not have control registers, core locations are used to
store the word count and current address, and two mem-
ory cycles are used 1o access them before the data word
is transferred. Thus, these devices use the 3-cycle data
break facility and require three memory cycles for cach
word transferred.

Maximum 1/O transfer rate is 833,333 words per sec-
ond using the single cycle data break facility and
277.778 words per sccond using the 3-cycle data break
facility. Maximum transfer rate, using programmed 1O
transfers, is a function of the number of devices con-
nected to the interrupt line and the length of the ser-
vicing routines.

Console

The operator’s console is a VTO5 alphanumeric
keyboard display terminal that includes the keyboard,
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cathode ray tube (CRT), refresh memory, multiterminal
software. and interface. It is portable and weighs 55
pounds. The CRT screen displays a total of 1,440 char-
acters in 20 lines of 72 characters per line. A keyboard
controller cursor is operated under program control to
allow interactive data entry.

The characters on the CRT screen are refreshed 50 or
60 times per sccond, synchronized to the power line
frequency. Characters are generated using a4 5 x 7 dot
matrix. The keyboard is  the  familiar typewriter
keyboard. A 10-key numeric pad insert is added for ¢n-
tering all numeric fields. The keyboard has the following
control keys and switches:

e Powcer onfolt switch.

e Remote/local switch—in local mode data can be
typed without entering it into the computer.

e Contrast and brightness controls—used o adjust
display clarity and brightness.

e Vertical and horizontal sync controls—usced 1o ad-
just picture on the CRT.

e CR key returns cursor to the left margin of screen.

e LF key moves cursor down one line in the same
position in linc.

e Rubout key works in remote mode in conjunction
with monitorfeditor to crase characters.

o Tab key moves cursor to the right to the next tab
stop.

e Alt key has no cffect on display but provides an al-
ternate escape character for use in o user program—-
replaces carriage return or line feed.

e Ctrl key used in conjunction with character keys 1o
perform special control functions.

e Shift lock cnables shift function when in the down
position.

e Space produces a blank and moves cursor one posi-
tion to the right.

PERIPHERALS

Peripherals offered for the Datasystem 340 Serics
include discs. block-addressable DECtape, a serial print-
er, a card reader, a paper tape reader/punch. a CRT ter-
minal. a high-speed line printer, magnetic tape drives,
and a hardcopy terminal. Table 4 lists the specifications
for these devices.

There arc a large number of PDP-8/E peripherals not
designated as peripherals for the Datasystem. It a user
wants to convert his purchased PDP-8/E to a Datasystem
or has special requirements for his application, DEC will
try 1o accommodate him.

DATA COMMUNICATIONS

DEC provides optional asynchronous communication
at up to 9,600 baud on all 340 Scries processors. This op-
tion enables the Datasystem to communicate with anoth-
er Datasystem or with an IBM System/360 or 370. The
340 Scries does not have the extensive communication
software required to use it as 4 communication processor
or “front end.”



Peripheral Device
MASS STORAGE

RKO5-AA Removable
Cartridge Drive

TD8-EM Dual DECtape
Drive

CONVENTIONAL 1/O
CRF-8 Card Reader

PC8-E Paper Tape
Reader/Punch

[.S8-EA Serial Printer

1.LES-JA Lin¢ Printer

DS3TM-E Magnectic
Tape Drive

TERMINAL

VTOS Alphanumeric
Keyboard Display

LA30 DECwriter

Table 4. DEC Datasystem 340: Peripherals

Performance Characteristics

Capacity 1.6M words; positioning time
12 to 85 msec; avg latency 20 msec;
transfer rate 250K words/sec; 2 surfaces;
200 tracks/surface; 16 sectorsftrack:

256 words/scctor

Two drives; capacity 188,672 words;
transfer rate 8,325 words/sec;
block size 128 words

Reads 300 cpm; input and output hoppers
hold 550 cards

Reading speed 300 charfsec; punching
rate 50 charfsec

Prints 165 charfscc; 132 cols/line:
64-char sct

Prints 356 Ipm for 80-col lines and 245
Ipm for 132-col lines; 64-char sct

800-bpi density; 9 tracks

Display of 20 lines, 72 char/line;
keyboard conventional typewriter plus
control keys; normal transmission speed
240 char/sce:; multiterminal software and
interface

Speed 30 charfsec; 250 msece for carriage
return; 64-char print set; 97- or 128-
char keyboard; 80 char/line

Comments

Uses cartridge similar to IBM 2315
requires RK8-E controller for up to

4 drives for over 13M bytes of on-line

storage

10-track tape; controller for up
to 4 drives; control connects
to Omnibus

80-col cards; tabletop unit

Separate interrupt for reader
and punch

Slew speed 4 in.fsec; line advance
time 45 mscec; carriage return
time 200 msec

Prints on multiple forms of up to
6 parts; slew speed 13 in.fscc;
line advance time 20 msee

Control and softwarce utility
included

Optional switch sclectable
of 10, 15, 30. 60, and 120 char/scc:
numeric key pad

Prints 1 original and 1 copy;
uses 5 x 7 dot matrix

Additional Terminals Available

SOFTWARE

COS 300 includes the following programs:

® SYSGEN—configures system 1/O handlers, assigns
logical devices to physical 1/O units, and prints table
of device assignments.

e Editor—consists of a basic source language editor
for input from source console keyboard, cards, or
paper tape; and outputs file to line printer, paper
tape, or console display.

o COMPiler—compiles source programs written in
DIBOL..

o PIP (Pcripheral  File Interchange  Program)—
transfers files from onc peripheral device to another
and provides system file maintenance.
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® BUILD (a key-word data cntry package)—consists
of a program to create data files.

® SORT/Merge—sorts data files in ascending or de-
scending order: can also merge files.

® UPDATE—provides facilitics to maintain a master
file, change, delcte, or insert records, and print all
changes.

e Conversion program—converts PDP-8/E data files
that run under OS-8 to the COS 300 environment.

® Monitor—provides master control via  two seg-
ments: one core resident and the other system deviee
resident through a monitor command language: con-
tains /O handlers, program loaders. cditors. file
dircctories, and operation message.
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The Foreground Data Entry Option is an extension of
COS 300 for the DDS 340. It allows an operated/ini-
tiated data entry or data inquiry program to operate con-
currently  with background job strcam. The
background or system console can execute any system
utility or application program. Up to six data entry ter-
minals can operate concurrently in the foreground, with
a seventh terminal handling data in the background. The
terminals can be transcribing source data and creating a
disc transaction file while interrogating and editing ex-
isting files. They may be sharing the line printer at the
same time. Fifteen files may be open at a time.

ad

The foreground entry package includes a format
description program that allows the user to define data
entry formats using a format descriptor language for
display on the CRT. It permits interactive data valida-
tion; crrors cause an audio signal and an error message
to be displayed on the bottom two lines of the CRT
screen. It provides cumulative hash totals for up to 10
ficlds, automatic duplication of identical information,
initial valuc definition, and free-form data entry with au-
tomatic right justification of numeric ficlds. The opera-
tor can usc cither the keyboard or the numeric keypad
for numeric fields.

The format descriptor language provides facilities to
define the ficlds displayed on the screen, display coordin-
ates, editing checks to be performed on the input ficlds,
and ficld descriptions to be displayed.

The data entry option requires 4K words of memory
in addition to the COS 300 minimum configuration for
onc terminal and 8K words for 2 or 3 terminals.

Assemblers and Compilers

The standard language compiler for COS 300 is the in-
tegral DIBOL. compiler. DIBOL. is a high-level language
much like Cobol, Level 1. DIBOL. offers 15-place accu-
racy. deviee independent data files, multivolume data
files, interactive program debugging. program chaining
or overlaying, line printer overlap, and internal subrou-
tines. Typical compilation time is under 10 scconds.
DIBOL. uscs simple English-like statements for the fol-
lowing categories:

e Compiler—-tells the compiler the kind of statements
to follow.

e Data Specitication—describes type. size, and loca-
tion of data clements.

e Device Control—opens and closes data files used by
the application program.

e Data  Manipulation—controls
movement of data within memory.

calculations  and
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e Control—sequences the execution of  statements
with a program.

e Input/Output—moves data within memory and be-
tween memory and peripheral devices.

e Debug—traces program execution.

Fortran IV, frequently used for scientific and mathe-
matical applications, and Basic-Plus, an cxpansion of the
Dartmouth time-sharing Basic language. are also op-
tionally available on the 300.

Utilities

The SORT/Merge routine in COS 300 is a particularly
powcrful part of the software. The user can specify up to
8 subficlds in the sort key. and unlike many other sorting
routines, the size of the key does not affect sort timing.
An 80-column card sort on 20,000-card image records
takes 23 minutes on a DDS 340. SORT also has a merge
file capability.

The system’s editor is interactive, allowing a number
of types of input. The SYSGEN routine allows the user
to reconfigure or modify the current system using simple
English-like statements. COS 300 also has a Peripheral
Interchange Program (PIP) to transfer files from one
device to another. The BUILD routine allows the user to
create data files from a data entry terminal. An UP-
DATE routine provides facilitics to maintain master
files. Conversion programs allow the use of PDP-8/E
0OS-8 data files in the COS 300 environments. A Monitor
controls all program operations.

Scrvice is provided by DEC through its network of
sales and service offices in more than 48 citics in the
United States and 50 cities in Europe, Canada, Central
and South America. Australia, India. and Japan. Maintc-
nance is included in the lease: it can be obtained for
purchascd systems on a per-call basis or through a vari-
ety of service contracts. Ficld offices also have software
specialists to provide users with a fast response to soft-
ware problems.

Training in 300 system softwarce is provided by DEC
usually in cither Maynard. Massachusctts. or Sunnyvale,
California. The training courses. which last from two to
three weeks, are free of charge to users of purchased
systems.

HEADQUARTERS

Digital Equipment Corporation
DEC Datasystem 300

146 Main Street, Building PK3-1
Maynard MA 01754



PRICE DATA
Monthly Monthly
Model Rental: Rental: Purchase th:itr?tly
oce ipti 3-Y 5-Y :
Number Description Leas:a(r$) Leas:a(r$) ($) ($)

DEC DATASYSTEM 340 SERIES

Central Processor and Working Storage

DS-340-A PDP-8/E 16K-byte Processor 1,216 818 37,180 288
2-RK05 Disc Drives (6.4M bytes total)
1-VT05 CRT System Console
1-L.S8E Line Printer (60 Ipm)
COS-300 Commercial Operating System with DIBOL Compiler

DS-340-B PDP-8/E 16K-byte Processor 1,211 815 37,030 294
2-RK05 Disc Drives (6.4M bytes total)
1-LA30 DECwriter System Console
1-LS8E Line Printer (60 Ipm)
CO0S-300 Commercial Operating System with DIBOL Compiler

DS-340-C PDP-8/E 16K-byte Processor 1,633 1,098 49,925 315
2-RKO05 Disc Drives (6.4M bytes total)
1-VTO05 CRT System Console
1-LE8-JA Line Printer (245 to 1,100 Ipm)
COS-300 Commercial Operating System with DIBOL Compiler

DS-340-D PDP-8/E 16K-byte Processor 1,628 1,095 49,775 324
2-RKO05 Disc Drives (6.4M bytes total)
1-LA30 DECwriter System Console
1-LE8-JA Line Printer (245 to 1,100 ipm)
COS-300 Commercial Operating System with DIBOL Compiler

MMS8-E 8K-12-bit Words of Core Memory 82 55 2,500 20

MMS8-EJ 16K Bytes Core Memory 128 86 3,900 40
MASS STORAGE

RKO05-AA DEC pack Disc Drive (3.2M bytes) 167 112 5,100 60

TD8-EM Dual DECtape Drive and Control 164 110 5,000 40
INPUT/OUTPUT
Punched Card

CR8-F Punched Card Reader (300 cpm) 159 107 4,860 50

CM8-F Mark Sense Card Reader 159 107 4,860 50
Paper Tape

PC8-E Paper Tape Reader/Punch 128 86 3,900 30
Printer

LS8-E Line Printer and Control (60 Ipm) 193 130 5,915 48

LE8-JA Line Printer and Control {245-1,100 Ipm) 572 385 17,500 75
MAG TAPE

DS3TM-E 9-Track, 800-bpi Tape Drive 441 297 13,500 95
Control and Software Utility
Terminals

DS3D1-AA First VT05 CRT Terminal, 153 103 4,675 32
Multiterminal Software, and Interface

DS3D2-AA Additional VT05-CRT Terminal and interface 117 79 3,575 32

DS3D3-AA First LA30 DECwriter Terminal, 166 112 5,075 40
Multiterminal Software, and Interface

DS3D4-AA Additional LA30 DECwriter Terminal and Interface 130 87 3,975 40
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DIGITAL EQUIPMENT (DEC)
Datasystem 500 Series

OVERVIEW

DEC's 500 Series DATASYSTEMS are small business
computers aimed at the “highly self-sufficient” end user
capable of doing the applications software in-house. In
contrast to offering a turnkey system with completely cus-
tomized applications software, Digital supplies the
systems software for the series and offers easy-to-use high-
level languages, assistance in software design, and a lower
price.

time-sharing and data base management CTS 500/E (an
extended version of CTS 500 for up to 32 users, op-
tionally), and the management-oriented CDMS (a multi-
terminal data base management system that provides a hi-
erarchical structure of the data base).

All models of the series use the PDP-11/40,45, and 50
processors, Digital's most technically advanced members
of the 16-bit PDP-11 line. In fact, the DATASYSTEMS
are functionally identical to certain configurations of the
PDP-11 that have already been supplied to minicomputer
users in the past. What has been added is business-type
packaging, leasing arrangements, commercially oriented
operating systems, and the kind of service and support
needed for end users with business applications.

DATASYSTEMS/PDP-11s have an average main
memory cycle time of 900 nanoseconds and range in
memory size from 32K to 248K bytes. Available options
include ROM and semiconductor read/write memorics;
hardware multiply/divide and a floating-point processor;
memory management options that permit virtual address-
ing; discs, tapes, printers, card and paper tape equipment;
and terminals of several kinds. Digital does not have a
magnetic stripe ledger card reader or a printing terminal
with the double platen found on some small business com-
puters that are more like programmable accounting
machines.

This report is confined to details of Digital’s commer-
cial marketing of the PDP-11 minicomputer as the Da-

tasystem 500 and presents only a broad outline of the
system’s architecture. Tables 1,2, and 3 summarize spec-
ifications for the PDP-11 processor, main storage, and
data structure.

Table 1. DEC DDS 500 Series: PDP-11 Central Processor Characteristics

There are three choices of operating systems, the time-
sharing CTS 500 (a general-purpose, interactive multiuse
time-sharing system that supports up to 16 users), the

. No. of Arithmetic Interrupts
Model No- of Addressing Instructions
Registers Direct Indirect Indexed (Std; Opt) Decimal Floating Point Lines Levels
11/40 9 No 1 level Yes 70; 10 No Hardware option 4 Multilevel
11/45 16 No 1 level Yes 83; 50 No Hardware option 8 20 (7 software
levels)
11/50 16 No 1 level Yes 83;50 No Hardware option 8 20 (7 software
levels)
Table 2. DEC DDS 500 Series: PDP-11 Main Storage Characteristics
Cycle Bytes Capacity (bytes)
Model Time Parity Adtlljr:is::ble per PMim(:_ry
(msec) Access . rotection
Min Max Increments
11/40 0.90 No Byte, l1or2 8K 248K 16K, 32K Option
word
11/45 0.90(1) Opton Byte, lor2 32K 496K 4K, 8K, 16K, Option
MOS word 32K
only
11/45 0.45(2) Opt Byte, lor2 8K 64K 8K Option
word

Notes:
(1) Time listed is for core. MOS (0.45 msec) and bipolar (0.30 msec) memory also available.
(2) MOS memory only on the 11/50.
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Table 3. DEC DDS 500 Series:
PDP-11 Data Structures

Characteristic 500 Series

DATA FORMAT
Bits per Word
Bits per Byte
Operand
Lengths (bits)
ARITHMETIC
Operands
Decimal
Binary
Floating Point
Exponent (bits)
Fraction (bits)

16
8
16;32;48

No
8, 16 bits

8
23 or 55 + sign

COMPETITIVE POSITION

Digital introduced its DATASYSTEM 500 Serics
along with the 300 Serics as the company'’s first products
aimed exclusively at the commercial market for small
business computers. Both series were for limited applica-
tion areas based on older systems that had been marketed
but without much vigor. Digital's introduction of DIBOI.
for the PDP-8 took place several years ago; but it had
small success, primarily due to the language limitations.
Digital cleaned up and improved DIBOIL. for the DA-
TASYSTEM 300.

The DATASYSTEM 500 Serics is based on RSTS-11
(Resources Time Sharing System), which Digital in-
troduced initially for the education time-sharing market.
RSTS-11 supports interactive Basic for a number of ter-
minals. DATASYSTEM 500 extends RSTS-11 to support
interactive Basic/Plus for up to 32 terminals. The system
is primarily marketed for on-line multiterminal applica-
tions.

Within the DATASYSTEM 500 Serics, Digital initially
pushed the DATASYSTEM 520 model, which supports
RPG II and batch-oriented applications. Although it is
still available, it is no longer actively marketed. Ap-
parently Digital's marketing strategists had second
thoughts about competing directly with IBM’s System
Model 3/10. Digital's RPG Il is not completely compati-
ble with IBM's RPG: collating sequences differ and Digi-
tal has no equipment comparable to IBM’s multifunction
card unit. In addition, the initial softwarce had some bugs
in it that caused support problems.

While Digital paused to clean up its RPG 11 software,
sales for the other DATASYSTEMS snowballed. These
systems are sold in markets that Digital understands very
well. Thus, Digital has chosen, probably wisely, to market
to its proven strength: on-line multiterminal applications.
RPG I1 (COS 500 software) is now bug free, but it is used
primarily as a transition language while users are con-
verting programs to Basic/Plus.
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Competitors for the DATASYSTEMS include some of
Digital's traditional minicomputer rivals: Hewlett-
Packard 3000. Data General Nova/Supernova, and
Honeywell System 700. Other competitors include Singer
System Ten and IBM System Model 3/15.

Digital has recently expanded the market for the DA-
TASYSTEM 500 with the introduction of a hardware/
software package that emulates the IBM 2780 Model 1.
This allows communication with other DATASYSTEMS.,
both 300 and 500, or an IBM System/360 or 370 running
HASP, ASP, DOS/POWER, or RJE software plus 270X
or 370X hardware. The 2780 communications can
operate concurrently with interactive multiterminal proc-
essing. Thus, the DATASYSTEM 500 can operate as a
stand-alone processing system locally at the same time it
operates as part of a distributed processing network.

Digital appears to have clearly defined the market for
the DATASYSTEM 500. It is a market Digital knows.
Furthermore, the Serics 500 is based on one of the most
powerful minicomputers available today. This combina-
tion should give competitors a system that is hard to beat
on the basis of price/performance.

USER INTERVIEWS

The users interviewed were very pleased with the per-
formance of their DATASYSTEMS. All spoke of sound
reliability and very good maintenance. All agreed the
Basic/Plus language is powerful and effective for on-line
terminal use.

A manufacturer of small parts uses the DATA-
SYSTEM for production control. scheduling, engi-
neering bill-of-material control with inventory control
and accounting functions. Eventually this user hopes to
handic on-line order cntry also. He is using the RSTS-11E
operating system with Basic/Plus. Although the language
is powerful, this user finds the lack of meaningful variable
names slightly annoying. The company had startup
problems with the 600 line-per-minute printer, but Digi-
tal’s maintenance has been excellent. For this company,
price/performance was the deciding factor in choosing the
DATASYSTEM 500. This firm plans to add two termi-
nals and more core memory to the present system. The
only time this company experienced problems with its
system was when the building was struck by lightning!

A midwestern systems house buys DATASYSTEMS
based on the PDP-11/45 (Model 550) on an OEM basis.
This company has two main users of the DATASYSTEM:
one is developing applications programs for on-line life in-
surance policy processing, and the second uses the system
to control eclectrical parts distribution. The DA-
TASYSTEM handles on-line order entry. accounts pay-
able and receivable, cash receipts and purchase inventory.
[t provides verification of purchase orders while checking
back orders.



The operating system for the DATASYSTEM is RSTS-
I1E with Basic/Plus. This user’s system provides good
response times and it is highly flexible for on-line applica-
tions. The LOCKOUT feature is very useful;it prevents
access to a record while it is being updated. After the up-
date is completed, the file becomes accessible again. This
user bought the DATASYSTEM because of the operating
system and Basic/Plus. While this user did experience ini-
tial hardware bugs, the system has run for 250 hours with
no downtime. When 32 users run on the system, the
response time is a bit slow but is never more than 2 sec-
onds.

A northeastern bank uses the DATASYSTEM in a
time-sharing mode, with many terminals located
throughout the bank. The DATASYSTEM handles bank
planning and forecasting, portfolios, pricing, personnel
functions, management information systems reports, cor-
porate financial planning, and analytical research. The
bank uses RSTS-11E operating system with Basic/Plus.
Cost and reliability were the major reasons for purchasing
Digital’s equipment over its competitors. This user has en-
joyed very good maintenance and few problems. The bank
has added about $30,000 worth of equipment to the origi-
nal system and will add more as its needs change.

A midwestern railroad uses extensive configurations of
PDP-11/40s, 11/45s, and dual 11/50s. The DA-
TASYSTEMS monitor activity in train terminals where
the cars are switched and interconnected, forming new
trains. The system keeps a perpetual inventory of the loca-
tion of railroad cars. The method of accounting for cars
had been done manually, using a punched card to repre-
sent each car. When the car moved from one track to an-
other, the card was physically removed from one
pigeonhole, representing a specific track, to another
pigeonhole. A card reader then output a listing of the cars
on a track. Sorting to determine status or position of a car
or track was often a lengthy procedure.

With the DATASYSTEM, track files are kept to
replace the pigeonhole inventory. A yardmaster sitting at
a CRT receives a message from the central system that
cars bound for a particular destination usually follow a
specified pattern. The yardmaster approves or
disapproves the plan. After compiling all information, the
system outputs a listing, with orders to switch specific
cars. Utility programs now perform sorts on data, to
search for a particular car and to provide a summary of
cars destined for a particular destination. These sorts can
be done in a minute rather than the 45 minutes or more
previously required. The dual 11/50 systems effectively
handle a distributed processing network. Digital is mar-
keting this railroad’s particular configuration to other
railroads. The railroad provides the software it has devel-
oped, current updates, and instruction in the use of the
system.

CONFIGURATION GUIDE

ALL DATASYSTEM 500s arc configured around
PDP-11 Processor as a primary building block. Many
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configurations arc available of memory modules, mass
storage devices, operator terminals, standard peripherals,
and opcerating systems available to the user. The primary
DATASYSTEM 500 configurations arc DS-530, 535,
540, 550, and 560.

The DS-530 processor is a PDP-11/40 with 32K bytes
of core memory expandable to 56K bytes. A desk, real-
time clock, bootstrap loader, and LA30 DECwriter con-
sole are also included. A DS-530 will support Commercial
Timesharing System (CT8S 500) or Commercial Data-Base
Management System (CDMS 500) or the Commercial
Operating System (COS 500 RPG I1).

The DS-535 is the newest addition to the DA-
TASYSTEM family. It includes a PDP-11/40 with 96K
bytes of core memory, expandable to 128K bytes. Memo-
ry management, real-time clock, bootstrap loader, ex-
tended arithmetic unit, desk, two RKOS disc drives with
4.9M bytes capacity, . A30 DECwriter console, four ter-
minal interfaces and CTS S00/E Opcrating System soft-
ware. This can be expanded with a magtape drive, line
printer, and 2780 communications capabilities.

The DS-540 is also based on the PDP-11/40 with 32K
bytes of core memory expandable to 248K bytes. The
DECwriter console, extended arithmetic and memory
management are included in the system cabinets with the
real-time clock and bootstrap loader.

The DS-550 is identical to the DS-540 except the 550 is
built around the powerful PDP-11/45 processor, which
allows 32K bytes of high performance, solid-state memo-
ry to be added for system upgrade, for computer bound
job, or large number of users.

The most powerful DATASYSTEM is the DS-560
which includes 32K bytes of MOS solid-state memory,
450-nanosecond cycle time, for those users requiring ex-
tensive computing power for their commercial applica-
tions.

The DATASYSTEM 500 has a wide selection of pe-
ripherals. Discs can be either the RS11 fixed-head typce or
the removable RKOS with 2.4M-byte capacity or RP0O3
with 40M-byte capacity per drive. Magnetic tape support
is available using the TU10 in 800-bpi format in either 7
or 9 tracks. The choice of controllers allows each system
to be configured with two disc controllers capable of sup-
porting 8 drives each or total of 16 disc units, with or
without magtape units. Line printers include a choice be-
tween 60-lpm and 300-1pm models.

Digital recently enhanced the communications capabil-
ity of the DATASYSTEM 500 with the CTS-500/E 2780
package, which includes both hardware and software
components that allow a DS-500 to emulate an IBM 2780
Data Transmission Terminal. The new 2780 package can
communicate transactions, summary information, reports
or data files between a DATASYSTEM 500 and another
remote computer system simultaneous with the execution
Basic/Plus application jobs.
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Running under the CTS-500/E operating system a DA-
TASYSTEM 500 can communicate in 2780 mode with
another DATASYSTEM 300 or 500 or an IBM
System/360 or 370 running HASP, ASP, DOS/POWER,
or RJE software plus 270X or 370X hardware. The DS-
500 central processor requires a minimum of 96 bytes of
core memory to support 2780 communications.

COMPATIBILITY

The DEC DATASYSTEM 500 is based on the PDP-11
processor: the 530, 535, and 540 on the 11/40, the 550 on
the 11/45, and the 560 on the 11/50. Thus, the 500 Series
is upward compatible with other members of the PDP-11
line. All can use the same core memory modules and pe-
ripheral devices. The PDP-11/50 uses solid-state semicon-
ductor memory that is unavailable for the 11/40. The
PDP-11/40, 11/45, and 11/50 use supersets of the basic in-
struction set used on the other members of the PDP-11
line.

DATASYSTEM 500 is not compatible with the DA-
TASYSTEM 300 Series, which is based on the PDP-8/E
and supports DIBOL, a Cobol derivative. The 500 series
supports Basic/Plus as the primary programming language
and RPG II as a secondary language.

MAINFRAME

The PDP-11 line has three characteristics that distin-
guish it from other computers in its class: the UNIBUS,
multiple general-purpose registers, and the manner of
handling I/O operations.

Every PDP-11 model except the PDP-11/45 is or-
ganized around a single, fast UNIBUS that connects all
system components. The processor, memory, and periph-
eral devices operate as UNIBUS subsystems; the process-
or allocates UNIBUS time to system components, which
communicate with each other in a master-slave rela-
tionship.

Distances between devices and the speeds of the con-
nected devices are immaterial because of the master-slave
communications technique. This means, for example, that
memory modules with different speeds can be connected
to one system. A single UNIBUS inherently limits system
speed to that of the UNIBUS because units in the system
must time-share it. PDP-11/45 overcomes this limitation
because it is a dual-bus system.

The 11/40 processor optionally has two processor
modes and a floating-point arithmetic option, in addition
to all the features of the PDP-11 line. The memory man-
agement option allows addressing 248K bytes of core and
provides for programmed memory protection.

The PDP-11/45 is a major upward expansion of the
PDP-11 line and offers many features unavailable for the
other models, including semiconductor bipolar or MOS
memory and three processing modes. It is designed for
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applications requiring large memories, fast computation
speeds, or multiprocessor configurations.

The PDP-11/45 memory segmentation option is func-
tionally similar to the 11/40 memory management option
but differs because of the larger number of registers and
processing modes on the 11/45. Memory segmentation
(memory management) provides virtual addressing for
memories larger than 64K bytes and is a means of
providing memory protection for multiprogramming en-
vironments.

The PDP-11/50 uses the same processor as the 11/45.
The only difference between them is that MOS semicon-
ductor memory is the standard main memory on the
11/50, but it is optional on the 11/45.

SOFTWARE

There are three basic operating systems for the Da-
tasystem:

CTS 500, CTS 500/E, and CDMS 500. COS 500, based
on RPG I, is still available but no longer actively
marketed. CTS 500 provides time-sharing facilities for up
to 16 terminal users. It consists of the basic features of
DOS, a monitor, and the Basic/Plus language interpreter
and run-time system. CTS 500 requires 40K bytes of
memory, 512K words of fixed-head disc storage, two
DECtapes, a real-time clock, and user terminal interfaces.

CTS 500/E (Commercial Timesharing 500 Extended) is
a disc- or tape-resident operating system for Models 540,
550, and 560. It allows 16 or 32 users (optional) to access
common files and to process interactively large amounts
of data. Twelve files can be simultaneously accessed by
each user. Job size can range from small “desk calculator”
tasks to 32K-byte-long programs. Files can contain
numeric oralphanumeric data and be random, indexed, or
sequential. Files can be controlled either from the user’s
terminal (high-spced CRT, DECwriter, or Teletype) or
under program control. File protection is available on an
individual, group, or universal basis.

CTS 500/E uses a commercial version of Basic/Plus.
Basic/Plus is a significant extension of Dartmouth Basic
and includes four conditional statements; CHAIN state-
ment; ON ERROR, GOTO and RESUME statements;
and eight matrix statements. Basic/Plus has a total of 50
program statements, 34 system commands, 24 operators,
3 kinds of variables (floating point with up to 17 digits of
accuracy, integers for indices and counters, and character
strings of unlimited length), and 40 functions. It includes a
variety of mathematical functions, such as logarithmic,
trigonometric, absolute value, truncation, pi, random
number generator, and square root. All program com-
mands are checked for errors upon entry. Applications
include on-line order entry; inventory control; payroll;
text processing, such as Computer Assisted Instruction
(CAD; and automatic letter or document editing and
production.



Numeric data can be arranged in 1- and 2-dimensional
arrays or matrices. Matrix commands allow addition, sub-
traction, multiplication, and inversion of entire matrices
in one operation. A virtual memory capability expands
main memory to the size needed. In-core 256-word
buffers arc used when processing virtual memory arrays.
Programmable timing control is another feature. The user
can control certain operations in actual time. A SLEEP
function suspends a program for a specified amount of
time, then resumes its execution when the time elapses.
Two date functions and five time functions are also under
programmable timing control.

CTS S00/E features disc sort, indexed file access, deci-
mal arithmetic, and line printer spooling.

Up to 15 fields can be selected to sort on; the
sequencing on each key can be specified as ascending or
descending. Keys can be of varying length and can consist
of alphanumeric. integer, floating-point, or decimal data.
Input files can contain up to 32,650 records of up to 512
characters each. The sort can be initiated from the user
terminal or the parameters can be specified in a command
file.

The user can access disc files by key rather than by disc
address with the use of the Indexed File Access Method
(IAM), then specify the function (inquire, update, add,
delete, and peek) to be performed on the specified file. A
utility program provides a file builder and a file reor-
ganizer.

The decimal arithmetic option replaces the standard
floating-point arithmetic with fixed-point arithmetic (4-
word). The line printer spooling package enables the user
to specify the output device, either disc or magnetic tape.

C1S 500/E supports up to eight discs, for maximum
storage of 343 million bytes. Discs can be fixed head,
moving head, moving-head disc packs, or any combina-
tion of the three types. The RECORDSIZE option
provides for more buffer space than is normally allocated.
Programs can be stored on disc in source or object code
format.

Record inputfoutput files can be accessed using fixed-
length data transfers with no special conversion between
data formats. This feature permits data to be written and
accessed in a format compatible with all computer
systems.

CT'S S00/E, through the system manager, dynamically
allocates processor time, memory space, file space, and
peripherals for optimum system pe rformance. User access
can be controlled by the system manager, which can send
messages to the terminals. System status is determined
through the SYSTAT program; MONEY is a more de-
tailed status utility to obtain status of a specific user or of
all users. A ROLLIN/ROLLOUT featurc and a BACKUP
feature (selective copying of files on a file-by-file basis) are
included. Terminal response time is never more than 2
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seconds. Data can be entered from user terminals or
punched cards.

CI'S SOO/E differs from its predecessor, the CTS 500, in

that:

o It is available only for Models 535, 540, 550, 560.
CTS 500 is available for all 500 Series models,
including 530.

e Memory capacity ranges from 80K to 248K charac-
ters. CTS 500 supports up to 56K characters.

e It uses RS11, RP0O3 or RPOS5 swapping disc. C'TS
500 uses RS11 or RKO5.

o 1t allows 32 users standard. CTS 500 allows 16 users
maximum.

e It can reside in high-speed MOS memory; C'T'S 500
cannot.

e It has high-speed hardware floating-point processor
that is unavailable with C'TS 500.

e [ts maximum program size is 16K bytes compared
to 32K bytes for CTS 500.

e Its standard communication is via 16-line individual
interfaces: 8-line interfaces are used for CTS 500.

e It supports an LP1Il line printer 1.200 lines per
minute, multiple line printers, and comprehensive
error logging. None of these are supported on CTS
500.

CDMS 500 is a compact time-sharing system designed
primarily for data management. 1t was originally devel-
oped for the PDP-15 by the laboratory of Computer
Sciences of the Department of Medicine, Massachusetts
General Hospital, and the Harvard Medical School. The
development cffort was supported by grants from the
National Institute of Health and the National Center for
Health Service Research and Development.

The CDMS 500 time-sharing monitor contains facili-
ties to support the DEC disc, the RP02 Disc Pack. DEC-
tapes, paper tape reader/punch. and a set of terminal
scanners used to interface remote devices, such as Tele-
types, butfered display scopes, line printers, and so forth.
Core memory, exclusive of spacce required by the
monitor and the interpreter, is divided into partitions:
each partition contains an application program and its
Jocal data. All active users arc assigned partitions of core
memory. Activating a program requires finding an avail-
able partition and loading it with a program from the
disc; as long as the program is active, it remains in core.
The monitor also automatically overlays external pro-
gram segments when required by an active program.

Proper linkages are set up to return automatically to
the program when execution of the segment terminates.
Typically, 20 to 30 users can be simultaneously active; as
many interactive terminals as required can interface to
the system.

MAINTENANCE

Service is provided by Digital through its network of
sales and service offices in more than 48 cities in the Unit-
ed States and 50 cities in Europe, Canada, Central and
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South America, Australia, India, and Japan. Maintenance
is included in the lease; it can be obtained for purchased
systems on a per-call basis or through a variety of service
contracts. Field offices also have software specialists to
provide users with a fast response to software problems.

PRICE DATA

Model

Number Description

DEC DATASYSTEM 500 Series

CENTRAL PROCESSORS and
WORKING STORAGE

DS-530-A PDP-11/40 32K-Byte Processor (with LA30
DECwriter system console, desk, bootstrap
loader, and real-time clock)

DS-535-A PDP-11/40 96K-Byte Processor (with 1 LA30
DECwriter console, 2 RK0S disc drives, CTS-
S00/E operating system, 4 terminal line inter-
faces, bootstrap loader, real-time clock, mem-
ory management, desk, and extended instruction
set)

DS-540-A PDP-11/40 32K-Byte Processor (with Extended
Instruction Set, 1 LA 30 DECwriter system
console, memory management, bootstrap loader,
real-time clock and desk)

DS-550-A PDP-11/45 32K-Byte Processor (with 1 LA30
DECwriter system console, real-time clock,
memory management, bootstrap loader, desk;
can support up to 32K Bytes of MOS memory)

DS-560-A PDP-11/50 32K-Byte MOS Memory Processor
(with 1 LA30 DECwriter system console, mem-
ory management, bootstrap loader, extended
instruction set, real-time clock and desk; addi-
tional mounting space for peripherals)
Processor Options

System Memory (model numbers refer to
total system storage)

DSSMC-UP 56K-Byte Memory System

DS5MD-UP 64K-Byte Memory System

DSSMF-UP 96K-Byte Memory System

DSSMH-UP 128K-Byte Memory System

DSSMK-UP 160K-Byte Memory System

DS5SMM-UP 192K-Byte Memory System

DSSMP-UP 224K-Byte Memory System
MASS STORAGE
Controllers

DS5X1 RKOS Controller (max 8)

DS5X2 RKO05 & TU10 Controller (max 8 each)

DS5X3 RKOS5 & RS11 Controller (max 8 each)

DS5X4 RP03 & TU10 Controller (max 8 each)

DS5X5 RP03, TU10 & RS11 Controller (max 8 each)

DS5X6 RKOS5, TU10 & RS11 Controller (max 8 each)
Discs

RSI11-E 512K-Byte Fixed Head Disc Drive

RKOS5-C 2.4M-Byte DECpacks Disc Drive

RP03-A 40M-Byte Disc Pack Drive
INPUT/OUTPUT
Magnetic Tape

TU10D-E Magtape Drive (9-track; 800 bpi)

TUL0D-F Magtape Drive (7-track; 200/556/800 bpi)
Printers

1.S11-C Line Printer & Control (60 lpm)

LP11-VA Line Printer & Control (300 Ipm)
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Training in 300 or 500 system software is provided by
Digital usually in either Maynard, Massachusetts, or Sun-
nyvale, California. The training courses, which last from
two to three weeks, are provided free of charge for users of
purchased systems.

Monthly Monthly
Rental Rental Purchase Monthly
3-year 5-year Maint.
lease lease $
$ $
731 541 22,529 133
1,809 1,242 54,000 419
915 676 28,149 170
1,255 925 38,544 230
1,543 1,136 47,344 384
201 148 6,160 27
291 213 8,888 27
517 380 15,818 53
719 527 21,978 80
945 694 28,908 106
1,147 842 35,068 133
1,373 1,008 41,998 159
212 156 6,490 42
329 241 10,055 69
406 331 13,773 69
544 399 16,630 101
738 574 23,913 127
523 416 17,338 95
324 261 10,880 42
174 128 5,335 60
654 480 20,000 150
270 198 8,255 74
270 198 8,255 74
193 142 5,915 58
572 238 9,900 72



PRICE DATA (cont.)

Monthly Monthly
Model Rental Rental Purchase Monthly
Numle)er Description 3-year 5-year $ Maint.
lease lease $
$ $

Punched Card
CR11-A Punched Card Reader (300 cpm) 159 117 4,860 53

Terminals
LA30 DECwriter (30 cps) Hard-copy Terminal 104 77 3,195 32
VTOS5B-AA CRT Terminal (240 cps; for local connections) 91 67 2,795 23
VT05B-AX CRT Terminal (for remote connections using

EIA modem) 94 69 2,870 23
LT33-C Keyboard Printer (10 cps; for local connection) 42 34 1,400 32

DATA COMMUNICATIONS
DS5C1 Type [ Communication Subsystem (supports up

to 4 lines, 2 subsystems/processor) 7 7 275 NC
DS5C3-AA Local Terminal Interface 15 13 550 6
DS5C4-AA Remote (dialup) Interface 16 15 505 6
DS5C6-A Type II Communications Subsystem (supports

up to 16 lines) 220 161 6,715 42
DSS5C7-AA Type Il Communications Expander (expands

Type I to 32 lines) 216 159 6,620 48
DS5CS-AF 4-Line Interface (local terminals) 6 4 187 5
DS5C5-AA 4-Line Interface (dialup lines) 77 52 2,370 23
DS5C5-AG 4-Line Dialup Expander (adds additional lines

to DS5C5-AA) 31 23 946 5
DS5CA-A CTS-500/E 2780 Communication System (in-

cludes hardware and software options for 2780

communications) 159 6,050 11

HEADQUARTERS

Digital Equipment Corporation
146 Main Street
Maynard MA 01754
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FEDDER COMPUTER SYSTEMS
System 1l

OVERVIEW

The Fedder System III consists of a series of small
business computer and terminal systems particularly
aimed at small accounting firms but able to be used for a
variety of applications. The line ranges from a small
communicating remote batch processor with 4K-byte
memory, cassette tape drive, and I/O typer to a disc-based
small business system with CRT console and extensive
1/0 capabilities. The smallest model is suitable for remote
batch terminal applications; the next model has more
memory and a cassette drive to allow stand-alone proc-
essing. A diskette-based model that can handle both cas-
sette and disc cartridge record formats serves as a pivot
point in the line. The largest model can include up to 40
million bytes of on-line disc cartridge storage as well as
peripheral devices such as tape drives, card and tape
readers, printers, and communications adapters. Table 1
summarizes system characteristics.

System III software is oriented toward small account-
ing firms. A small Disc Operating System is available for
appropriate configurations, supported by a sort/merge
package, utility library, editor, assembler, com-
munications package, and diagnostics. The business
Basic interpreter can run under DOS or operate as a
stand-alone system. A variety of stand-alone software
packages can be run by the user, and any model can act
as a remote batch terminal with access to the Fedder
service bureau programs.

Fedder has been in the service bureau business since
1959. The SPT-1000 terminal, which is the same as the
System III Model 02 terminal, was introduced in 1970
for distributed processing. It allowed the service bureaus
to receive summaries via unattended transmissions of
records that had been keyed and preprocessed at the ac-
countant’s own firm. Fedder originally OEMed the proc-
essor, designed around LSI, fourth generation technolo-
gy, and subsequently obtained permission to build the
system. Over 175 systems have currently been installed.
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Table 1. Fedder Computer Systems: System Il

Characteristics
PROCESSOR
Main Memory (byte) 4K-64K
Word Length (bits) 8
Addressable Registers 256 (16 bits)
Cycle Time (usec) 0.8
Program Languages BASIC

Max No. of Devices
AUXILIARY STORAGE

Diskette

Disc Cartridge

1/0

Keyboard

CRT

Card Reader

Card Punch

Paper Tape Reader
Paper Tape Punch
Printers

Magnetic Tape Cassette
Computer Tape

COMMUNICATIONS
Line Facility
Transmission Code
Data Rate (baud)

Interface
COMPATIBILITY
Emulation

Yes, 384K byte/diskette
Yes, 10M byte/drive

Typewriter, adding machine

1,920-char display with AN
keyboard, numeric pad,
and control keys

RPQ

No

RPQ

No

300, 600, 1,250 1pm; 100,
165, 300 cps

Some models

Opt

Leased or voicegrade

ASCII

To 1,200, async; to 9,600
sync

202C

None

PERFORMANCE AND COMPETITIVE
POSITION

The Fedder System 111 is aimed at the same market as
the Fedder service bureau business, small accounting
firms that usually consist of from two to 12 partners. The
interactive software provided with the Fedder systems
allows relatively untrained personnel to use the system
for accounting data with a minimum of problems. The
smaller Models 02 and 03 are print-bound, that is, most
input operations are suspended during the printing
process. Larger models with more flexibility provide
room for growth as the firm grows, while a variety of ad-
ditional accounting software packages can be accessed
by using the system as a remote batch terminal in con-
junction with the service bureau.

Although the System III, like most communicating
small business systems, is capable of development for
competition in a wide variety of markets, successful
competition in any of them usually requires heavy ex-
penditures in sales and marketing and a heavy invest-
ment in the system software and support. The small size
of the company and its current service burecau with its
customers from small accounting firms suggest that the
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growth path for the system will continue to be a slow ex-
pansion of the accounting functions for small accounting
firms, rather than a systematic attack on other well-
populated fronts such as general-purpose data entry,
word processing, IBM-terminal emulation, and so on.

Because of the turnkey nature of the systems usually
sold in this way, the Fedder System III competition is
mostly from other service bureaus and from small
systems houses that, like itself, take a minicomputer and
provide “customized” or “turnkey” installations to a
local clientele. Many minicomputer manufacturers have
been marketing both hardware and system software to
service bureaus like Fedders; among them are DEC,
Wang, Texas Instruments, Hewlett-Packard, and
Lockheed. Fedder also competes with large manufac-
turers like IBM with its popular System/3, which IBM
can also provide as turnkey systems. The chief attraction
of the Fedder system in the face of the present market
lies in the local service bureau with the nearby system
support, expertise, and particular applications focus it
implies.

CONFIGURATION GUIDE

The basic configuration for a Model 02 remote batch
terminal system includes a heavy-duty Selectric 1/O typer,
16-key numeric keyboard, two cassette drives, an
asynchronous 202C-type modem (to 1,200 baud), and
4K words of memory housed in a single unit. The
modem can be exchanged for a higher-speed device,
memory can be expanded to 64K words in 4K-word
increments, and peripherals can be added. Optional pe-
ripherals include printers, floppy discs, cartridge discs,
IBM-compatible tape drives, and CRTs. Paper tape and
card readers are also available on an RPG basis.

Model 03, 06, and 10 small business systems are
outgrowths of the 02 hardware, with expanded main and
auxiliary memories so the system can operate as a stand-
alone small business computer. Model 03 has an extra
tape cassette drive and expands main memory to 8K
words. Model 06 substitutes three floppy disc drives for
the three tape cassette drives. Model 10 represents a con-
siderable jump over the capabilities of the Model 06,
with 16K words of memory, a cartridge disc drive, CRT
console, and a Centronics printer; the disc and printer
are housed separately.

All models can be expanded in the field, including
upgrades to the next highest model. Model 06 is a con-
venient pivot point between the 03 and 10, because the
diskette subsystem can handle both cassette and car-
tridge disc formats via microprogrammed emulation in
the diskette controller. Low-speed peripherals have in-
tegrated controllers but auxiliary memory subsystems
controllers handle multiple drives. The cassette drive
controller can handle three drives housed in the CPU
cabinet; the floppy disc controller handles up to eight
drives (but only three are housed in the CPU cabinet);
and the cartridge disc controller handles four drives, all
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housed separately. Table 2 summarizes the differences
among the models.

Table 2. Differences Among Fedder System Il

Submodels
MODEL 02 03 06*6B 10
STORAGE
Main Memory Ca- 8-64 8-64 8-64 32-64
pacity (K bytes)
Disc
Floppy Disc Sub- No No Std No
system
Disc Cartridge Opt Opt No Std
Subsystem
I/O Speed 312 312 248 312
(K bytes/sec)
Drive Capacity 10 10 0.384 10
(M bytes)
Subsystem Ca- 40 40 1.15 40
pacity (M bytes)
Magnetic Tape
Cassette
No. of Cassette 2 3 None None
Drives
Card Reader No 400 400 400
(cols/sec) (RPQ) (RPQ) (RPQ)
Paper Tape Reader No 300, 300, 300,
(cps) 500, 500, 500,
1,000 1,000 1,000
(RPQ) (RPQ) (RPQ)
SOFTWARE
Assembler No Yes Yes Yes
Compilers No Basic Basic Basic
Applications Re- Re- Re- Re-
mote mote mote mote
batch  batch batch  batch
or or or
stand- stand- stand-
alone alone  alone
FIRST DE- 3/71 1/73 9/74 10/74
LIVERY
Note:

*Model 06B includes display console in place of the Selectric
console used on the Model 06.

MAINFRAME

The System [l mainframe is an 8-bit, bus-oriented
system with 256 16-bit addressable registers, indirect ad-
dressing, push-down stack processing, and both 8-bit
singleword and 16-bit doubleword instruction lengths.
The instruction set includes packed and unpacked deci-
mal arithmetic and many editing instructions to facilitate
data entry. Add time is 0.6 microsecond per word. Six-
teen interrupt levels with 16 associated registers are used
for the internal and external priority interrupt systems.



Main memory consists of all MOS memory modules
with a cycle time of 800 nanoseconds. Intel and Texas
Instruments 4K RAM MOS modules, with up to 32K
words per board, are used for main memory. Minimum
memory for a Model 02 system is 4K words; memory
can be expanded up to 64K words. CPU, memory
modules, integral controllers, and interface boards are all
contained on plug-in modules for easy maintenance.

PERIPHERALS

Low-Speed Peripherals

® Selectric I/O Typer— Console for Models 02, 03,
and 06. Includes typewriter keyboard, 30 charac-
ters per second printer with 15-inch single-platen
carriage, pin-fed forms handler, 132 columns.

e CRT Display with Keyboard — Console for Model
06B; includes 1,920-character display, full AN
keyboard, numeric pad, and control keys.

® Centronics Printers — Model 10 includes dot ma-
trix printer; 15-inch platen; pin-fed forms: 132 col-
umns, 100, 165, and 600 characters per second; op-
tional for other models.

® Line Printers — 300, 600, or 1,250 lines per

minute.

® Card Readers — Decision Data 80- or 96-column
reader, 400 columns/second; available on RPQ
basis.

® Punched Paper Tape Readers — 300, 500, or 1,000
characters per second; available on RPQ basis.

High-Speed Peripherals

® Magnetic Tape Cassette — Up to three drives/con-
troller; 200,000 bytes capacity per cassette; 5,004
bits/second transfer rate.

® Floppy Disc — Shugart drives; up to eight drives
per controller but only three can be housed in CPU
cabinet; diskette capacity 384,000 bytes with 400
bytes per sector, 12 sectors per track; controller
microprogramming allows both cassette and car-
tridge disc formatting, 248K -character transfer rate.

® Cartridge Disc — Control Data 2315-type drives
with one fixed and one removable platter each; 5M
bytes per platter, 10M bytes per drive; up to four
drives per controller, 312K characters per second
transfer rate.

¢ Computer-Compatible Magnetic Tape — IBM-com-
patible, half-inch tape; 200, 556, or 800 bits per
inch; NRZI; 7-track; NRZI, 800 bpi, 9-track; 1,600
bits per inch, PE, 9-track tape; 25, 37.5, or 75 inch-
per-second tape speeds.
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Communication Controllers

® Asynchronous Controller Standard on all
systems; up to 1,200 baud; integral 202C-type
modem; attended or unattended operation

® Synchronous Controller — Optional; up to 9,600
baud; for external modem:; IBM bisynchronous
communications line discipline.

SOFTWARE

System software for the System III includes a Disc
Operating System with spooling capabilities, a Business
Basic Interpreter and Assembler, supported by a
sort/merge package, text editor, utility library, and diag-
nostic library. Communications software provides con-
trol over asynchronous Teletype-like transmissions; emu-
lation of other manufacturers’ terminals and IBM
bisynchronous line discipline.

A variety of stand-alone programs are available in ad-
dition to the Basic Interpreter, most of them with in-
teractive features like prompting messages to the opera-
tor to ensure entry of the correct parameters and data in
the correct format. Stand-alone programs include a
complete accountant’s system, accounts receivable
system, accounts payable, payroll processing, utility
billing, feed lot accounting, royalty accounting, hospital
accounting, mortgage loan accounting, word processing,
depreciation schedules, and amortization schedules.

A complete order processing, billing, and inventory
control system is available with integrated accounts re-
ceivable, accounts payable, sales analysis, gross profit,
vendors’ analysis, back order control, and salesmen’s
commissions.

Service bureau programs that can be accessed through
the terminal’s remote batch capability include an ac-
countant’s data processing system, professional time and
cost recordkeeping, professional billing system, medical
billing system, accounts receivable, sales management in-
formation system, country club billing, automated rent
control/real estate management, job cost analysis, ac-
counts payable with expense analysis, mail list mainte-
nance and addressing, hospital and clinic patient billing,
Form 1099 preparation, payroll and recordkeeping,
stockholder accounting, and co-op membership account-
ing.

MAINTENANCE

Maintenance is provided by Sirvess, Indeserv,
Raytheon, and Fedder Computer Systems in all major
cities in the United States.
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PRICE DATA

Model
Number

03

03B

06

06B

10

Description

FEDDER SYSTEM IlI
CENTRAL PROCESSORS AND

WORKING STORAGE

CPU (8K-byte memory, heavy duty
Selectric® 1/0 writer, 3 cassette
drives, integrated electronics
cabinet and desk; power supplies;
cables; forms tractor; 16-key
numeric data entry device)

Same as Model 03 except Selectric
1/O Writer, forms tractor and
16-key numeric data entry device
replaced by 1,920-char CRT

CPU {8K-byte memory, heavy
duty Selectric 1/O Writer, 3
Shugart flexible disk drives
(software compatible with
cassette drives), integrated
electronics cabinet and desk;
power supplies; cables; forms
tractor; 16-key numeric data
entry device]

Same as Model 06 except
Selectric 1/O writer, forms
tractor and 16-key numeric data
entry device replaced by 1,920-
char CRT

CPU [16-byte memory; 1,920-char
CRT; 10M byte control data
disk drive; integrated electronics
cabinet and desk; power supplies;
cables; direct memory access
feature; disk interface and con-
trol; 4-channel multiplexor sup-
ports up to 4 CRTs (1 included
in system); Centronics 165 cps
printer|

Memory*

8K — MOS

16K — MOS

24K — MOS

32K — MOS

Peripherals

Disc

Dual Disk Drive (10M-byte capacity
with controller and DMA)

Additional Disk Drives (to 4/con-
troller)

Purchase

24,950

24,950

24,950

24,950

34,950
4,000
5,000

6,000
7,000

12,500
8,000
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PRICE DATA (Contd.)

Model Purchase
Number Description

I'lexible Disk Drive System

Interface and Controller 1,800
Each Drive (to 8) 1,300
Printers**
165 cps [dot matrix (7 x 9); interface;
132 print positions] 6,000
330 cps [dot matrix (7 x 9); interface;
132 print positions] 7,500
600 Ipm line printer (interface;
132 print positions) 15,500

Magnetic Tape Units
DMA and Controller (for up to 4

units) 6,000
Tape Drive; 251PS; 7- or 9-track;

556, 800, or 1,600 bpi) 6,500
CRTs
Controller (supports to 4 CRTs) 1,500
1,920-char CRT (numeric cluster;

control keys) 3,500

Data Communications
Integrated 1,200-Baud (202C com-
patible) modem (interface; error
free unattended communications
package) 1,500

®Registered IBM trademark

Notes:

* To upgrade a system’s memory size at time of initial order,
incremental add-on memory costs are $1,000 for each 8K
high-speed MOS memory segment up to 32K. Over 32K, a
new 8K board is required, which can be expanded to 32K
for an overall total of 64K.

** To upgrade System 10 from 165 cps printer to 330 ¢ps
printer, add difference between prices shown.

HEADQUARTERS

Fedder Computer Systems Incorporated
412 W. Redwood St.
Baltimore MD 21201



GRI COMPUTER
GRI System 99

OVERVIEW

The GRI System 99 is a disc-based interactive small
business system aimed chicfly at systems houses, soft-
ware houses, and OEM manufacturers. GRI is a
minicomputer manufacturer with much of its business in
the OEM market: System 99 is based on the new 9950
processor, a recent addition to the 16-bit GRI-99 line. A
basic system includes 16K words of memory, cartridge
disc, keyboard/display, and printer. Morc memory. disc
storage, magnetic tape. higher-speed printers, and card
readers can be added to the system.

The system software supplicd by GRI includes a mul-
tiuser disc operating system (0S/99) or a single-user disc
opcrating system with a basic interpreter. The multi user
0OS/99 can run the interactive RPG 11 compiler, RPG 11
subroutine library, and relocatable assembler. Disc file
maintenance and utility routines (including a sort pro-
gram), editors, loader, library utility programs, and an
interactive execution control language (corresponding to
the job control language on a batch system) are all avail-
able.

The system architecture is centered around a unique,
dual universal bus* that connects all system components,
including memory, peripheral interfaces, registers and
instruction logic modules. This type of architecture is
highly modular. The instruction sct, register complement,
and other clements of the system can be extended by
the simple addition of printed circuit cards like those
used for 1/O interfaces. All devices are logically capable
of DMA transfers occurring simultancously with certain
types of processing in the CPU; a selector channel is
usually included, however, if the device interface does
not have the logic to maintain count on block transfers
and handle initiation and termination procedures. The
System 99 processor has push/pop stack-handling in-
structions as well as block manipulation instructions.
which facilitates the management of multitask environ-
ments.

* Patented by GRI Computer

92

Under GRI's standard Distribution Agreement, which
runs for 18 months, the distributor’s name may be at-
tached to the system, with either the System 99 label or
another of the customer’s choosing. Distributors need
not maintain a spare parts inventory., but can instead
rent Jocal availability of a sparec complement. Systems
arc purchased under an arrangement that allows increas-
ing discounts as dollar volume increases. Payments can
also be extended over a period of time. The system is
available both in the United States and Europe.

PERFORMANCE AND COMPETITIVE
POSITION

GRI joins the ranks of several minicomputer manu-
facturers that have recently entercd the small business
systems market via arrangements with distributors and
OEM manutfacturers of various kinds. Rather than build
up its own applications software, the minicomputer man-
ufacturer sells the system to a software house or similar
organization. and then the house supplies turnkey
systems for local customers. Some of the more sophis-
ticated small business users will buy directly from the
minicomputer manufacturer and do their own program-
ming. with support from the manufacturer, but the large
number of small business users like to begin with either a
turnkey system or one with at least the majority of the
software customized to some extent.

The success of this arrangement is indicated by the in-
creasing numbers of minicomputer manufacturers en-
tering into this type of marketing. Microdata, Wang, and
Lockheed. for instance, have entered into the market
with very similar strategics. This type of marketing offers
a lower price and the convenience of a local software
house that can often be more responsive to the user
{because of small size and consequent flexibility) than
the larger computer manufacturers who make small busi-
ness systems like [BM, Burroughs, and NCR.

Several small business system companics in Europe
are based on the GRI system, notably the Allied Business
Systems Multibus. Although GRI is a relatively small
company, it has been firmly established, with about
1,000 systems sold in the United States and 500 outside
the United States.

USER REACTIONS

The accounting department of a company that moves
oil tugs and barges has obtained two System 99s for gen-
eral ledger, accounts payable, accounts receivable, check
writing. and a number of other applications. The com-
pany needed a more customized system because it deals
with “all kinds of weird invoices™ denoting sources and
destinations of ships and cargo. The first system was ob-
tained from Focus IV, a local softwarc house that went
bankrupt about a year ago. The user had been doing
most of his own programming by then so there was no
great tragedy: he simply negotiated with GRI1 for mainte-
nance. Actually he had few problems — humorously, the
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only downtime he suffered last year was right after a
preventive maintenance visit from a new GRI ser-
viceman who hastily found out what he had done wrong
and remedied it. This user then obtained his second
system from another local distributor, KR Systems.

The accounting department liked the GRI system
because it allowed them a time-sharing cnvironment
where several operators can operate concurrently. They
had thoroughly surveyed available systems before
making their choice. IBM’s System/3 and Burroughs
B1700 were rejected immediately — both were much too
expensive. DEC’s PDP-11 couldn’t be delivered until
150 days later, so they rejected it too. Singer's System/10
was closer to their specifications but it had no compilers,
and the partitions could not be reallocated. Texas In-
struments’ 960A came closest to the GRI-99, but used a
straight foreground/background type of operating system
that did not give the same degree of simultaneity. so they
decided on the GRI-System 99. Their first system was
delivered three days later and was up and running a day
later. The next system was delivered around three weeks
after placing the order.

CONFIGURATION GUIDE

A typical System 99 consists of a central processor
with 8K 16-bit words of memory, a 10.6M-byte disc sub-
system with one fixed and one removable disc, a
keyboard display unit, and a printer. The CPU memory
and disc are housed within a single “data cabinet.”

Main memory can be expanded in 8K-word
increments to a maximum of 32K words (64K bytes).
Three more drives can be added to the disc subsystem
for a total of 42.4M bytes. Additional remote or local
keyboard displays can be added to the OS 99 system for
multiuser configurations. Additional peripherals can be
attached. Users can choose from 12 different printer
models with speeds up to 1,250 lines per minute. Both
80-column and 96-column card units, as well as a mag-
netic tape subsystem can also be attached; the magnetic
tape subsystem, which will support up to four drives per
controller. Table 1 gives GRI System 99 specifications.

Compatibility

The use of the RPG Il languages allows the GRI
System 99 to be source program-compatible with a
number of manufacturers’ systems, provided similar con-
figurations are used.

MAINFRAME

System 99 is a 16-bil word-based system, but both
byte-handling and block handling instructions allow con-
siderable flexibility in data manipulation. Register-to-
register instructions arc usually one word long while
memory reference instructions are two words long. The
standard set of 233 instructions includes stack manipula-
tion instructions as well.
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Table 1. GRI System 99: Specifications

CENTRAL PROCESSOR
Microprogrammed
No. of Registers
Max No. of Devices
(1/0 slots)
No. of Instructions
Block Manipulation/
Stack Handling
Extended Arithmetic
Priority Interrupt Levels
Indirect Addressing
Core Cycle Time (msec)
Memory Capacity (min/
max bytes)
Memory Protect
DMA Transfer Rate
(bytes/sec)
PERIPHERALS
Disc

Magnetic Tape

Card 1/O
Printer

Display

Communications
SOFTWARE

Operating Systems

Compilers
Assembler
Interpreter

Yes
17
25-unlimited

255
Yes

Yes
16-unlimited
1 or 2 levels
1.76
16K-64K

No
1,136,000

Cartridge, 2.5M, 5.3M and
10.6M bytes/drive

“Grisette I1” cassette; 9-
track computer tape

96 or 80-col units

15 models, 60 Ipm-1,250
Ipm

640-char, 960-char

Up to 9,600 baud

Single-user (DOS),
multiuser OS 99
Interactive RPG II

Yes
Single-user Basic

Addressing modes include combinations of direct. in-
dircct. indexed. and rclative addressing. Up to 32,768
words  (65.536 bytes) of memory can be dircctly
addressed. One or two levels of indirect addressing can
be employed. Memory can be increased from an 8K-
word (16-byte) minimum system to a 32K-word (64K-
byte) maximum in 86K-word increments. There are no
memory protect or parity options.

The interrupt subsystem determines device priority
generally on the proximity of devices to the CPU. When
several devices share a single data line connccted to a
single bit in the interrupt status register, the priority is
the same and the service routine determines priority.
DMA interrupts have priority over program interrupts.

PERIPHERALS

Low-Speed Peripherals

92X1 Keyboard/Display Subsystem (640-char)
92X2 Keyboard/Display Subsystem (960-char)
9303 Character Printer (80-col, 100-cps)

9304 Character Printer (132-col, 100-cps)
9305 Character Printer (132-col, 165-cps)
9306 Character Printer (132-col, 300-cps)



9307 Character Printer (132-col, 330-cps)
9308 Character Printer, (1 32-col, 600-cps)
9311 Line Printer (300-lpm, 136-col)
9312 9311 with u/lc

9313 Line Printer (600-lpm, 136-col)
9314 9313 with u/lc

9315 Line Printer (1,250-2,400 Ipm, 132-col)
9316 9315 with u/lc

9401 Card Reader (96-col)

9402 Card Reader/Punch (96-col)

9403 Printing Reader/Punch (96-col)
9304 Data Recorder (96-col)

9405 Sorting Data Recorder (96-col)
9406 Interpreting Data Recorder (96-col)
9411 Card Reader (80-col, 300-cpm)
9412 Reader/Punch (80-col)

9413 Printing Reader/Punch (80-col)
9414 Data Recorder (80-col)

9415 Interpreting Data Recorder (80-col)

High-Speed Peripherals

9502 1,600-bpi Magnetic Tape Subsystem

9512 1,600-bpi Magnetic Tape Drive

9102 Fixed Disc Sub (2.5M bytes controller + 1
drive, up to 4 drives/controller)

9112 Fixed Disc Drive (2.5M bytes)

9103 Moving Head Disc Subsystem (2.5M bytes
controller + 1 drive, up to 4 drives)

9113 Disc Drive (2.5M bytes)

9104 Moving Head Disc Subsystem (5.3M bytes,
controller + 1 drive, up to 4 drives/
controller)

9114 Disc Drive (5.3M-byte)

9105 Disc Subsystem (10.6M-byte)

9115 Disc Drive (10.6M-byte)

SOFTWARE

The basic System 99 software includes three disc
operating systems (single-user DOS and two multiple-
user DOS systems), an interactive RPG I1 compiler,
Basic interpreter. relocatable assembler, execution con-
trol language, editors, and a variety of utilities including
a SORT package.

Operating Systems

The Single-User DOS system (DOS-99) is a straight-
forward system allowing a single job to operate in a
batch or interactive mode. It requires 2K words of core
and can support CRTs. Teletypes, discs, and printers. It
is aimed at OEM manufacturers developing their own
software. The Basic Interpreter runs under this system,.

The multiuser OS99 system is highly modular and can
support numbers of 1/O devices. A multiterminal system
requires 16K words of core with 8K words reserved for
the executive. This operating system is “event-driven™
rather than “time-sliced” with real-time service of 11O
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devices on a priority basis. Programs
and assembled on-line. The multiuser

RPG 11 but not Basic.

PRICE DATA

Model

Number Description

9016 Data Processor (with 16K
memory)

9024 Data Processor (with 24K
memory)

9032 Data Processor (with 32K
memory)

9008 8K x 16-bit Memory

92X1 Keyboard/Display Subsystem
(640-char)

92X2 Keyboard/Display Subsystem
(960-char)

9303 Character Printer (80-col,
100-cps)

9304 Character Printer (132-col,
100-cps)

930S Character Printer (132-col,
165-cps)

9306 Character Printer (132-col,
300-cps)

9307 Character Printer (132-col,
330-cps)

9308 Character Printer (132-col,
600-cps)

9311 Line Printer (300-lpm,
136-col)

9312 9311 with u/lc

9313 Line Printer (600-Ipm,
136-col)

9314 Same as 9313 with u/Ic

9315 Line Printer (1,250-2,400
Ipm, 132-col)

9316 9315 with u/lc

9401 Card Reader (96-col)

9402 Card Reader/Punch (96-col)

9403 Printing Reader/Punch
(96-col)

9304 Data Recorder (96-col)

9405 Sorting Data Recorder
(96-col)

9406 Interpreting Data Recorder
(96-col)

9411 Card Reader (80-col, 300-
cpm)

9412 Reader/Punch (80-col)

9413 Printing Reader/Punch (80-
col)

9414 Data Recorder (80-col)

9415 Interpreting Data Recorder
(80-col)

9502 1,600-bpi Magnetic Tape
Subsystem

9512 1,600-bpi Magnetic Tape 1
Drive

9102 Fixed Disc Sub (2.5M
bytes controller + 1 drive,
up to 4 drives/controller)

9112 Fixed Disc Drive (2.5M
bytes)

9103 Moving Head Disc Subsystem
(2.5M bytes controller + 1
drive, up to 4 drives)

9113 Disc Drive (2.5M by tes)

9104 Moving Head Disc Sub-

system (5.3M bytes,
controller + 1 drive, up to
4 drives/controller)

Purchase

$

22,600
26,890

31,180
4,290

3,475
4,170
4,945
6,882
8,368
9,468
9,910
10,468

14,754
16,897

19,897
21,985

43,677
46,857

3,914
12,142

14,000
13,928

18,500
16,500

4,785
13,142

15,000
15,214

17,214
17,557
10,800

8,400
4,550

10,560
6,700

11,450

can be compiled
system supports

Monthly
Maint.
$

132
157

182
25

25
25
29
41
60
65
65
70

86
89

116
129

255
274

71

82
83

108
97

35
77

88
89

100
103
63

67
36

84
54

90
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PRICE DATA (Contd.)

Monthly

Model Purchase Maint.
Number Description
9114 Disc Drive (5.3M-byte) 8,115 65
9105 Disc Subsystem (10.6M-

byte) 13,070 103
9115 Disc Drive (10.6M-byte) 9,282 74
9001 Multiuser Disc Operating

System Furnished with system
9002 Interactive RPG II Software

Package Furnished with system
9003 Single-User DOS with Basic

Interpreter Furnished with system
HEADQUARTERS

GRI Computer Corp.
320 Needham Street
Newton MA 02164
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HEWLETT-PACKARD

M230 Transaction Processing and M260 Data Base Management Systems

OVERVIEW

The M230 Transaction Processing system and the
M260 Data Base Management System are two small
business-oriented systems based on Hewlett-Packard’s
21MX Series of microprogrammed 16-bit computers. The
M230 is aimed at source data entry and on-line inquiry
applications. It is somewhat reminiscent of a key/disc
entry system but with added powers for on-line inquiry
and updating of a local data base that in turn can com-
municate with a remote data base. Unlike key/disc
systems the M230 terminals are designed to be source
transaction devices communicating with the Hewlett-
Packard computer from a variety of local and remote
locations. The M260, on the other hand, is a batch system
in its simplest form, designed for updating and main-
taining a large disc-based data base using batch 1/O (but
with on-line terminal inquiry and update options) ex-
pedited by the IMAGE/2000 file management software
which allows access according to anumber of parameters
and keys.

The systems overlap in capabilities and can expand to
the same configuration. The M230, for instance, can add
the IMAGE/2000 software to implement a sizeable local
data base. The M260, meanwhile, can add com-
munications multiplexors and interfaces plus Terminal
Control System (TCS) software for a multiterminal, on-
line 1/O system that can operate concurrently with
“batch” processing. Both systems can communicate with
an IBM System/360 or 370 using a 2780 RJE package that
functions like a 2780 Model 1 or 3 communicating by way
of HASP using BSC protocol at rates up to 4,800 baud.

The M230 is aimed at order entry, directory assistance,
message handling, store and forward, reservation proc-
essing, and customer account inquiry processing applica-
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tions. The immediate system goals are to assure the accu-
racy of transaction data as it is captured, to provide imme-
diate feedback from the data bank to the transaction, to
allow changes in the transaction, and to trigger timely
business reactions.

The M260 system is designed for production control,
shop loading, tooling and routing, inventory control,
order processing, shipment status tracking, vehicle
scheduling, equipment records updating, accounts receiv-
able/payable, sales statistics production, budgeting, per-
sonnel file maintenance, customer information file main-
tenance, credit verification, portfolio status monitoring,
medical histories/laboratory data analysis, and pharmacy
prescription file applications. It is geared more toward
solving in-house data management problems than toward
solving the transaction problems occurring with the cus-
tomer interface. Immediate goals are to maintain an up-
to-date pool of interrelated information, reduce informa-
tion storage costs, insure privacy and security of sensitive
information, generate prompt and clear reports, and
provide immediate and direct access to the data bank.

Both systems were first delivered in June 1974.
Hewlett-Packard also markets a Model S/250 Scientific
Data System in the series.

PERFORMANCE AND COMPETITIVE
ANALYSIS

Hewlett-Packard with its Information Management
series joins the growing number of minicomputer manu-
facturers who are entering the small business minicom-
puter market. This is a natural step for larger companies
like Hewlett-Packard who have a substantial software
base that already includes some general data entry, ac-
counting, and business-type software. The M230 and
M260 systems are configurations of the HP 21MX,
utilizing software that can run on any 2100 mini with the
appropriate configuration regardless of its label.

Hewlett-Packard’s fine reputation for the 2100 series,
precursors to the 21MX, and particularly their reputation
for excellent software and support should make them
serious contenders in the medium-sized business system
market, dominated by IBM System/3 Model 10. The
M260 competes with established systems made by manu-
facturers like Basic Four, as well as the many new systems
available from minicomputer manufacturers like the DEC
Datasystems.

The M230 can compete in these markets as well, but its
real competition comes from the larger clustered-terminal
distributed processing systems like those made by Four-
Phase Systems, Incoterm, and Datapoint, as well as
Honeywell. As the product of a major minicomputer man-
ufacturer of reliable equipment, with a widely established
service network and firm financial status, the Hewlett-
Packard system should enjoy popularity.
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Table 1. Differences Between Basic 230 and 260

Systems
M230 M260
BASIC HARDWARE
Main Memory Size
(bytes) 16K 24K
Console 2615A CRT 2762A termi-
nal printer
Communications
Multiplexor 12920A Option
Privileged Interrupt Card 12936A No
SOFTWARE
Operating System DOS-IIIB DOS-IIIB
(24307B) (24307B)
Extended File Manage-
ment Std Std
IMAGE/2000 Software ~ Opt Std
Terminal Control Std Opt
System Software
High-Level Languages FORTRAN FORTRAN
II; FOR- Il; FOR-
TRAN1V; TRAN1V;
ALGOL ALGOL

USER REACTIONS

Two users of the IM AGE/2000 Data Base Management
System were interviewed. Both were satisfied with the
hardware/software system and with Hewlett-Packard as a
vendor. Both plan to expand their systems.

One user's application was a test site for the
IMAGE/2000. Initially, a few bugs were found in the
system, but those are now ironed out. The system has been
operable since March 1974.

The configuration includes a 2100S processor with
32K words of memory, dual disc cartridge unit with one
fixed and one removable disc, 4.6 million bytes each, and
8 EIA interfaces. One interface is used for the Teletype
console, one connects to a remote ITT Asciscope terminal
in another state, and six are connected to Research, Incor-
porated Teleray terminals located throughout the plant.
Teleray terminals have a Teletype keyboard and a 24-line,
80-character per line display. This user has had virtually
no hardware downtime with either the HP hardware or
the Teleray terminals, but he is careful to perform regular
maintenance and to keep the equipment clean. The room
is air-conditioned but has no special facilities.

The application is a commercial one. Software includes
DOS-11IB operating system, Terminal Control System
(TCS), the Data Base Management System,
IMAGE/2000, decimal string arithmetic package, plus
the on-top order system. The user has programmed his
own order entry system with inquiry routines, accounts
receivable, and inventory control packages. All terminals
can inquire and update. Currently, this user is adding ac-
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counts payable. He seldom uses HP’s Query package
because it can be used at only one terminal and it can
access only one file at a time. Thus, it cannot be used to
write a meaningful report. He uses Query primarily for list
type reports and for error checking.

This user’s system is busy for about four hours a day.
When accounts payable and other new additions go on-
line, the system will be busy for a full 8-hour day. He is
planning for an additional system in 1975 for process con-
trol applications for manufacturing counts and net weight
monitoring in the factory.

When asked what improvements he would like to make
in the system, this user stated he would like to make
changes to the system on-line and he would like faster
response times when six or seven terminals are in use.

When changes are required, the system must be taken
down, the changes made, and the system rebuilt. This
takes a minimum of 45 minutes to one hour, which this
user feels is too much time.

The system response time is one or two seconds when
only a few terminals are in use, but this stretches to 15 to
20 seconds when six or seven terminals are in use. The
response time is a function of the amount of printing done
and what is done from the terminal, updating files, or
making inquiries. Hewlett-Packard has been responsive
and has done a lot to improve response times.

When asked about the slow terminal response time
reported by this user, a Hewlett-Packard spokesman
emphasized that file updating is the most time-consuming
procedure done under IMAGE/2000. It requires finding a
record, getting the record, determining the field to be up-
dated, updating the record, then writing the record. In
contrast, an inquiry to a file requires only finding and get-
ting the record. Response time can be improved by in-
creasing the disc buffer size so that more data is stored in
memory. Buffer size, however, must be balanced against
the amount of memory required by the user’s application
programs, which may not allow a larger buffer. When the
data base management system can support the larger
memory now available with the 2IMX computer, the
response time for file updating from multiple terminals
will be considerably improved and more memory will be
available for user programs.

This user called the hardware “terrific” and the field
service people “high quality” who give you no “song and
dance” on service calls.

The second user we interviewed operates a system for a
governmental agency that provides services to clients and
subcontractors receiving manpower grants for job
training and placement. The system was installed in July,
and it has since operated under two different designs
because of changes to the law.

The configuration consists of a 2100S CPU with 32K
words of memory, SM bytes of disc storage, paper tape



reader, CRT display, printer, mark sense card reader, and
console. No terminals are on-line as yet, but terminals will
be added starting in January 1975 with six or seven on-
line for data entry and inquiry by June 1975. This user
checked the field for a data base management system and
decided on a minicomputer. Five major minicomputer
systems were surveyed: Data General Nova, Hewlett-
Packard 2100, IBM System/3, Digital PDP-1 1/45, and
Xerox 530. The two main advantages of the Hewlett-
Packard system were software and price. None of the
other systems matched the HP 2100 in these two areas,

This user finds the system flexible and able to do any-
thing needed by the agency. The agency deals with four
primary subdata bases and in some politically touchy situ-
ations which require reports on demand in addition to reg-
ular reports to the Department of Labor; it also provides
services for 12 subcontractors and 4,000 clients. The main
obstacles to implementation of applications on the system
are related to management decisions, not to the system.
This user found it easy to make changes to the system and
they usually take about two hours. Changes are routinely
saved until a number can be made at one time.

The main disadvantage of the system is somewhat
related to machine size. Query, for example, can use only
one file at a time and cannot produce very meaningful
reports.

On the other hand, this user found it amazing that an
agency with a $7,000,000 budget spends only about
$1,300 per month on computer hardware. Also, Hewlett-
Packard offers an identical system at its service center
which the customer can use as backup. Salesmen and serv-
ice personnel are technically competent and helpful. This
user was most impressed that delivery was promised for
July 15, and it was delivered on July 15.

CONFIGURATION GUIDE

A basic M230 system consists of CPU with 16K words
of memory, 2,000-character CRT console, paper tape
reader (500 characters per second), 9-track magnetic tape
drive (1,600 bits per inch), SM-byte cartridge disc or
24M-byte discpack, 16-channel asynchronous mul-
tiplexor, and 1/O facility. The I/O interface can support an
additional 16-channel MUX unit and two more interface
cards: one card can be an I/O extender adding eight more
slots, so a total of 40 1/O channels can be added to the
basic system. Disc and tape subsystem controliers can
handle up to four drives each. The Disc Operating System
(DOS-111B) and Terminal Control Software (TCS) soft-
ware are standard with each system; the IMAGE/2000
Data Base Management software is optional.

A basic M260 system consists of the CPU with 24K
words of memory, keyboard/printer console (30 charac-
ters per second), paper tape reader (500 characters per
second), 9-track magnetic tape drive (1,600 bits per inch),
SM-byte cartridge disc, or 24M-byte discpack. The DOS-
HIB operating system and IMAGE/2000 software are
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standard to the system; the TCS software and the requisite
multiplexors and terminals are optional.

The basic differences between the two system orienta-
tions result from the differences in configurations and
software. An M230 expanded to include file management
capabilities could have the same configuration as an
M260 expanded to include multiterminal on-line data
entry.

An important option for both systems is a hardware
serial interface to a back-up redundant processor; data
transfer rate between the two CPUs is 2.5 million bits per
second. A fast FORTRAN processor is also optional; it
expedites some types of FORTRAN processing. Writable
Control Store and a PROM writer are optional and sof-
tware-supported. Both the M230 and M260 can attach the
same optional peripherals; their consoles can be inter-
changed, for example. Optional peripherals include termi-
nal printers (10 and 30 characters per second), CRTs (10
to 960 characters per second) with one model operating in
character mode and another in page mode, an optical
mark card reader (300 cards per minute), punched card
reader (600 cards per minute), line printer subsystems
(200, 600, and 300-1,100 lines per minute; 132 columns
for the first two, 80 columns for the last) with several types
of character sets.

CPU. The CPU used in both systems is the 21MX
Computer (16-bit word), a new compatible system that
supersedes the 2100S. The 21MX includes a larger in-
struction set than the 2100S and uses 8K-word N-
channel MOS memory boards. The 2IMX has 128
standard instructions: 80 emulate the 2100S, 42 are new
for indexing, byte and bit manipulation, byte and word
moves, and byte string scanning, and six are single-
precision floating-point arithmetic instructions. Like the
21008, the 2IMX is microprogrammable; it uses 178
microinstructions and can implement 4K words of
bipolar ROM control store. Two of the four general-pur-
pose registers can be used for indexing. DMA, memory
parity checking, interrupt subsystem expandable to 60
levels, extended arithmetic, and memory protect are all
standard features. Addressing facilities use various com-
binations of direct, multilevel indirect, relative, and in-
dexed addressing.

Memory capacity for the 21 MX has recently been ex-
panded to 192,000 words, but currently the M230 and
M260 support only 32K words.

COMPATIBILITY

The 2IMX processor is upward-compatible with the
carlier 2100S system. The 2100S standard 80-instruction
set is a subset of the 21MX set. All peripheral devices de-
veloped for the 2100 can run on the 21MX. User-coded
ROMs developed for the 2100S can also be used on the
21MX provided the coding does not conflict with the ex-
panded 21MX instruction set.
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The basic software modules for the M230 and M260
systems consist of the Disc Operating System (DOS-I1IB),
the Terminal Control System (TCS), the IMAGE/2000
Data Base Management Software, and the RJE Com-
munications Package. DOS-IIIB supports FORTRAN,
FORTRAN 1V, a macroassembler, and ALGOL.

Disc Operating System IlIB (DOS-IIIB)

DOS-IIIB is a modularized batch processing operating
system that requires 4,500 words of core storage and ap-
proximately 400K bytes of disc storage. It can be
generated for a specific configuration to optimize core use
for a given application. Noncore-resident modules are
rolled-in to an overlay area on an as-needed basis. DOS-
I11B consists of an executive kernel module, modular I[/O
drivers, and a set of general-purpose modules for such
functions as file management and memory management.
Executing programs communicate with DOS-111B
through directives supplied from the system device or
system console. The console operator can also activate
utility and support functions for source code editing, pro-
gram debugging, and file manipulation.

DOS-I1IB supports both logical and physical access
methods to up to four disc drives; a drive is connected to
two subchannels. The logical access method operates
through the Extended File Management Package (EFMP)
which allows the user to define record size, security codes,
and status information. Standard call procedures include
create/destroy, open/close, read/write, reset, repack, copy,
change name, and post.

Programs written in FORTRAN, FORTRAN 1V,
ALGOL, or ASSEMBLY language can run under DOS-
11B. Object programs can be segmented into a main pro-
gram with subservient segments that can be stored on the
disc and called by the main program. The main program
can sharc a common memory arca with segments.

IMAGE/2000

The IMAGE/2000 Data Base Management Software
interfaces to the Extended File Management Package of
the DOS-I11B Operating System to provide data base man-
agement facilities.

The IMAGE/2000 has many features suggested by the
CODASYL. Data Base Task Group. The most notable ex-
ception is that IMAGE/2000 is data independent, thus the
data base can be changed without requiring changes to the
applications programs using the data base. IMAGE/2000
consists of four basic modules: Data Base Definition,
Data Base Ultility, Data Base Management, and Data Base
Query.

Data Base Definition processes descriptive input (a
schema) to create a root file describing the data base in
terms of ficlds, records, and files, specifying keyed ficlds,
read/write access levels associated with each field, and the
relationships among files. Capacity is up to 255 data bases
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per system, 20 files per data base, 32,767 records per file,
up to 512 bytes per record, 6 characters per ficld name
and up to 126 bytes per field. Integers can range from
-32767 to + 32767, and floating-point numbers can vary
from 10-38 to 10%38, Character strings can be used for
both numeric and nonnumeric data.

The master file is composed of manual or automatic
records; each master record contains a single key value
that can serve as a pointér for up to five detail records.
Manual masters contain, in addition, field values. Auto-
matic masters are the heads for one to five chains of de-
tail files and can be accessed only by key value. Manual
masters need not be linked to a detail file, thus they can
be accessed by file number or by key value. When new
detail files are set up or deleted, IMAGE/2000 automati-
cally sets up or deletes the appropriate key value in the
automatic master.

The Data Base Definition subsystem and Data Base
Utility are used to set up the root file and organize, up-
date, and restore records according to defined structures.
The Data Base Management Subsystem supplies routines
to open files and to read, enter, modify, or delete data in
either batch or multiterminal environments. The QUERY
language is designed to allow nontechnical people to re-
trieve, sort, report, update, add, or delete records using a
simple English-like language.

The IMAGE/2000 package requires a minimum system
with 24K words of main memory and the basic M260 con-
figuration.

Terminal Control System (TCS)

TCS provides multitasking under DOS-111B allowing a
single application program to consist of multiple program
segments which process transactions. TCS allows dif-
ferent applications to run concurrently on multiple termi-
nals in a multitasking, multiterminal environment. Pro-
grams are structured into main programs and overlay seg-
ments, each segment represents a different logical applica-
tion module. TCS manages the overlay area in core and
schedules 1/O processing. TCS requires a minimum of
16K words of main memory and the basic M230 configu-
ration.

Remote Job Entry (RJE)

The RJE package uses a binary synchronous driver to
provide the functions of the IBM 2780 Models | and 3,
communicating with IBM System/360/370 HASP. The
RJE package requires a minimum of 24K words of main
memory.

Language Processors
Language processors for the M230/M260 include an

assembler and FORTRAN II, FORTRAN IV, and
ALGOL compilers.



Assembler. The assembler is an extended as-
sembler that provides one-to-one correspondence be-
tween instruction mnemonics and machine language
codes. It also provides pseudo-operations to control the
assembly and output listings. It produces absolute or
relocatable output code. It has a macroinstruction to
provide communication with programs written in
microcode in the WCS.

FORTRAN. Two versions of FORTRAN are avail-
able: FORTRAN 11, an extended version of USASI
Basic FORTRAN, and FORTRAN IV. FORTRAN IV
is a full implementation of Standard ANSI FORTRAN
IV. Programs written in Hewlett-Packard FORTRAN
can be compiled by the FORTRAN Il or the FOR-
TRAN 1V compiler.

Hewlett-Packard FORTRAN II includes the following
extensions to Basic FORTRAN.
e Format specifications can be entered at execution
time.
® COMMON array declarations are permitted.
® A function subprogram can change the values of its
arguments and of COMMON storage; that is, the ar-
guments of function subprograms are “called by
name.”
e External functions are included for Boolean opera-
tions.
® The “*S” sign is included in the character set.
® A 2-branch form of the IF statement is included.
o A facility for octal constant specification is
provided.
The FORTRAN IV compiler requires 7K words of
main memory.

ALGOL. Hewlett-Packard ALGOL incorporates all
the features of the ALGOL language as described in the
ALGOL 60 Revised Report, published in the Com-
munications of the ACM for January 1963. /O state-
ments are the same as for FORTRAN II. All variables
are treated as OWN variables. Other features of the
source language include the following.

e Facilities for intermixing identifiers of types REAL
~and INTEGER in the same assignment statement.

e Provision for initializing variables and arrays.

® An EQUATE statement.

The compiler operates in a single pass of the source code
and produces an object program in relocatable format
for loading by the Basic Control System. Relocatable
programs generated from source language can be linked
to subprograms generated from FORTRAN or AS-
SEMBLY language source code. There are essentially no
restrictions on the size of the ALLGOL program that can
be compiled.

Microprogramming Software. Hewlett-Packard
supports its WCS and PROM Writer options with the
HP /O Utility Routine, Microassembler, Micro Debug
Editor, Programmable ROM Writer, PROM Mask Gen-
erator, and diagnostic package. All packages run under
DOS.

Microprograms are entered into the system by means
of punched cards or magnetic tape, and the micro-
assembler produces an interim disc file plus a
microprogram listing. The microeditor reads the interim
record, allows examination of any word in memory, and
hence in WCS and outputs the microprogram. Output
can be a block of words in WCS, a new edited interim
disc file, a record suitable for use by the WCS 1/O rou-
tines, or a record suitable for use by the mask generator.

The mask generator program produces six mask tapes
for the manufacture of ROM packs. Six are needed to
accommodate the 24-bit word because each pack con-
sists of 256 4-bit locations. The PROM driver uses these
tapes plus a card temporarily inserted into an 1/O slot to
fuse ROM chips controlled by the PROM writer soft-
ware, which also enables verification of the chips and
fusing of any missed bits.

Two companies, Wetherford and Semiconductor Spe-
cialists, will burn a board with a 1-day turnaround. Cost
is about $50 per board.

The ultimate output of the two microprogramming
options together with their supporting software can be a
customized library of microprograms stored off-line on
disc, or punched tape, a fully loaded Writable Control
Store, and/for fused ROM packs that can be mounted on
the Timing and Control or ROM Control cards. The
WCS [/O driver can be called by Assembly Language,
BASIC, FORTRAN, and ALGOL programs, allowing
loaded WCS microprograms to be dynamically altered
using a standard subroutine call.

PRICE DATA

Model
Number

Pur-
chase
Description $

196558 Standard M260 System

Microprogammable, 24K-word
21MX(DSystems Computer
(2108 CPU)

SM-Byte Disc Subsystem

Magnetic Tape Subsystem
(1,600-bpi, 9-track, 45-ips;
PE IBM/ANSI-compatible)

Terminal-Printer System Console
(30 cps, 118 col)

Paper Tape Reader (500 cps)

Double Bay Cabinet Table

DOS-IIIB Disc Operating System
Software with FORTRAN II,
IV; ALGOL; ASSEMBLY
Language and Extended File
Management Package. Decimal
string arithmetic routines

IMAGE/2000 Data Base Manage-
ment Software

M260 Options

Multiple Terminal
(Operation includes first 16 chan-
nel asynchronous multiplexor
(12920A), privileged interrupt
card (12936A), Terminal Con-
trol System TCS (24342A).
Option 156 must be ordered

50,500

12960A
12972A

2762A
2748B

2860D
24307B

25376B

203

3,575

100
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PRICE DATA (Contd.)

Model
Number
162

001

200

201

202

207

003
401
19662B
2108
12960A
12972A
12925A
2615A
12920A
24307B
24342B
12936A
160

161

162

001

003

300
200
201

202

402

207

Note:
(1) Includes:
Dual Cha

Description

M260 Options (Contd.)
R%place 24K-Word Memory with
2K

Delete SM-byte Disc and Add
23,5M-byte Disc Subsystem

Add 202 Data Set Capability to
First Multiplexor

Add Second Multiplexor with 103
Capability

Add Second Multiplexor with 202
Capability

Add 1/O Extender

Delete 1,600-cpi Tape Drive, Add
800-cpi Tape Drive

Delete System Console (2762A)

M230 Transaction Processing Sys-

tem

CPU 21/X2 MOS Memory 16K
words

Cartridge Disc Subsystem

Tape Drive Subsystem

Paper Tape Reader

CRT

Multiplexor

Disc Operating System

Terminal Control System

Privileged Interrupt Card. Two-
Bay Cabinet

M230 Options

Replace 16K-Word Memory with
24K-Word Memory

Replace 16K-Word Memory with
32K-Word Memory

Replace 24K-Word Memory with
32K-Word Memory

Replace SM-Byte Disc with
23.5M-Byte Disc (replaces
12960A with 12965A)

Replaces 1,600-bpi tape with
800-bpi Tape Subsystem
(replaces 12972A tape drive
subsystem with 12970A)

IMAGE/2000 Data Base Manage-
ment Software (24376B re-
quires option 155)

Add 202 Data Set Capability to
First Multiplexor (includes
Multiplexor Option 12920A-001)

Add 2nd Multiplexor with 103
Capability (includes multiplexor
12920A)

Add 2nd Multiplexor with 202
Capability (includes multiplexor
12920A, multiplexor option
12920A-001)

Delete System Console, Replace
with an Appropriate Accessory
Device (removes 2615A CRT)

Add 1/O Extender (includes
2155A)

nnel Port Control

Memory protect
Disc loader ROM
Power Recovery System with battery power for 2-4 hours
Memory extender
Time-base generator

Purchase

2,150
18,600
800
2,200

3,000
3,850

2,500
6,225

48,950

2,150
4,300
2,150

18,600

2,500

2,125

800

2,200

3,000

3,100
3,850
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HEADQUARTERS

Hewlett-Packard Company
1501 Page Mill Road

Palo Alto CA 94304

(415) 493-1501



HONEYWELL
Series 60, Level 61

OVERVIEW

Honeywell Series 60. Level 61 includes two keyboard-
oriented. virtual memory. small business computers that
can also be used as intelligent remote job entry terminals
to larger Honeywell and IBM systems. | hey are marketed
primarily to entry-level users and users upgrading from
smaller keyboard-oriented accounting systems such as
Honcywell's own Sceries 50, They can also be used by large
companics in their outlying factories and offices for both
local accounting and data entry tasks, and as intelligent
message coneentrators and batch terminals.

The small Model 61/58 is a batch processing system
with dircet keyboard input of variable transactions. It is
available in card configurations from 5.000 French francs
($1.,250) rental per month upwards, and in disc configura-
tions from 8,316 French francs ($2.079) rental per month
upwards. The three disc subsystems offer 4.6 million to 92
million bytes of on-line backing storage. Up to tour local
andfor remote teletypewriter andfor CRT display termi-
nals can be connected to Model 61/58 disc systems. ‘They
are used primarily for on-line source data entry but they
can also be used for simple file inquirics using up to 10
keys or criteria to reference individual file records.

The larger System 61/60 is a full-fledged, real-time.
transaction processing system. It uses a front-cnd process-
or to contol up to 16 synchronous or asynchronous com-
munication lines (110 to 4.800 bit-per-second) for locol
and/or remote teletypewriter and/or display  terminals.
The terminals can be used for direet data entry. tile inqui-
ries, real-time transaction processing, or conversational
time sharing. Both the new Model 61/58 and the older
Scrics 50 Modct 58 disc configurations in the field can be
upgraded to full System 61/60 specifications by adding a
front-end processor and the required terminals. System
61/60 is available for rental at 15,000 French francs
($3.750) per month upwards.
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Both the 61/58 and 61/60 disc systems run under the
GCOS 61 operating system. Its job control language
UCL) is a fully compatible subset of the GCOS JCL used
on all other Scries 60 Ievels and on the Honeywell 6000
Series. Three Cobol compilers are available for commer-
cial batch and real-time programming. The Cobol compil-
ers.as well as the batch Fortran 1V compiler, are also fully
compatible subscts of the Cobol and Fortran compilers
available at other Serics 60 levels. An assembler is offered
for Model 61/58 card and disc systems, and a Basic com-
piler is offered for System 61/60 conversational time
sharing. Applications packages include the AGAP dis-
tributive trades sales management system, FACTOR in-
dustrial stock control system. and PERT critical path
planning package.

Series 60 Level 61 was designed by Compagnic
Honcywell-Bull SA (at Angers, France) who will also
manufacture the system. It will be marketed throughout
FEurope and overseas by local Honeywell companics.
Table 1 ists system specifications.

Compatibility

Within the Honcywell Scries 60, Models 61/58 and
61/60 arc fully upward compatible at all levels. A Model
61/58 in the field can be upgraded to full System 61/60
specifications by adding a front-cnd processor (FEP).

Both Level 61 models are source program upward com-
patible with the higher Series 60 levels. Programs written
in Cobol or Fortran and incorporating GCOS 61 JC1.
statements need only by recompiled without alteration to
run on Levels 62 (Cobol only), 64, or 66. Disc data bases
may have to be recreated to take advantage of the more
advanced data management facilities available at higher
Scries 60 levels.

For Series 50 Model 58. Models 61/38 and 61/60 arc
fully compatible at all levels, including GESAL assembler
and machine code levels. Models 58 and 61/58 have vir-
tually identical specifications and can execute cach other's
programs on cach other's files without modification.
More than 2,000 Modcl 58 configurations, including 300
multi-workstation systems, were installed or on order at
600 uscr sites when Series 60 Level 61 was announced in
April 1974, These Model 58 systems can be used as
backing systems and sources of applications experience by
Model 61/58 users. Model 58 uchicved a particularly
strong penctration in the distributive trades. enginecring
assembly. and local government.

Both Scries 50 Model 58 and Model 61/58 configura-
tions in the ficld can be upgraded to full Svstem 61/60
specifications by the addition of a front-end processor
(FEP) and the required additional teletypewriter and/or
display terminals.

For Series 100, 200. 400. and 2000, Level 61 Cobol and
Fortran compilers are compatible with those of the older
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Table 1. Honeywell Series 60 Level 61: Configuration Guide

System Components

CENTRAL PROCESSOR

ROM Capacity, 350 ns {Kbytes)
MOS/LSI Main Store, 1.2 us (Kbytes)
MOS/LSI EMS, 1 ms/page (Kbytes)

FRONT-END PROCESSOR

MOS/LSI Main Store, 1.6 us (Kbytes)
Twin MT Cassette Drive, 750 b/s

CONSOLES

Card Reader Console
FEP Console
Alphanumeric Keys
Numeric Keys
Functional Keys
Display (char positions)

DISC SYSTEMS (no. drives/sys)

DSS 070: 100 cyl 2.3Mb, 312 Kbs

200 cyl 4.6Mb, 312 Kbs
DSS 110: 200 cyl 2.3Mb, 156 Kbs
DSS 162: 200 cyl 56.6Mb, 156 Kbs
DSS 178: 200 cyl 23Mb, 312 Kbs

INPUT/OUTPUT DEVICES

Card Reader (80-col) (100/200/300 cpm)

Line Printer, 96-128 Print Positions (100, 200, 400, or 800 Ipm)
Card Punch (80-col) (40 col/sec)

Paper Tape Reader (125 cps)

Paper Tape Punch (105 cps)

Magnetic Tape Drives (30 Kbs)

DATA COMMUNICATIONS

Single-Line Controlier (SLC) Synchronous (600-4,800 bps)
FEP Synchronous Adapter (1 line, 600-4,800 bps)
Multi-Line Controller (MLC) (4 asynch lines, 110-1,200 bps)
FEP Multi-Workstation Adapter (8 lines asynch/synch 110-4,800 bps)
Number of Key-terminals/System chosen from among:
Teletype ASR 33 (10 cps)
Kode 33 RT/TS (10 cps)
GE TermiNet 300 (10/15/30 cps)
GE TermiNet 1,200 (120 cps)
DTS 7200 Display {25 lines, 72 char, asynch, TTY-compatible)
DTS 7513 Display (25 lines, 80 char, synch, message buffer, 2,000 char)

SOFTWARE

GCOS 61 Operating System, Level with Facilities for
On-line Data Entry/Batch duai prog
On-ine File Enquiry
Real-Time File Enquiry/Update
Multiprogramming (16 programs)

LANGUAGE COMPILERS

GESAL Assembler
Mini-Cobol

ANSI Cobol 68
ANSI Cobol 74
Basic

Fortran IV
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Model 61/58
Card

System 61/60
Disc MWwWS/B MWS/TP MWS/TP
+

575 7.5 7.5 10.0 10.0
5-10 5-10 10.0 10.0 10.0
064(1 064 0-64 0-64 0-64
NA NA NA Std Std
NA NA NA 8-16 8-16
NA NA NA 1 1

1 1 1 1-2 2
Std Std Std Opt Std
NA NA NA Std Std
46 46 46 41 41+46
13 13 13 11 11+13
2 2 2 5 5+2
6-10 6-10 6-10 960 960
NA 1 std 1 std 1 sid 1 std
NA 2-4 24 NA NA
NA 2-4 2-4 34 34
NA 2-4 24 NA NA
NA 24 24 2-4 2-4
NA 2-4 2-4 2-4 2-4
Std Std Std Opt Std
Std 1-2 1-2 Opt 1-2
Std Opt Opt Opt Opt
Opt Opt Opt Opt Opt
Opt Opt Opt Opt Opt
NA 0-4 04 04 0-4
Opt Opt Opt NA NA
NA NA NA Std Std
NA NA Std NA NA
NA NA NA 1-2 1-2
NA NA 1-4 1-16 1-16
NA NA Opt Opt Opt
NA NA Opt Opt Opt
NA NA Opt Opt Opt
NA NA Opt Opt Opt
NA NA Opt Opt Opt
NA NA NA Opt Opt
NA 61.1 61.2 61.3 61.3
NA Opt Opt NA Opt
NA NA Opt Opt Opt
NA NA NA Opt Opt
NA NA NA Opt Opt
Opt Opt Opt NA NA
Opt Opt Opt Opt Opt
NA Opt Opt NA Opt
NA NA NA Opt Opt
NA NA NA Opt Opt
NA Opt Opt NA Opt



Table 1. (Contd.)

System Components Model 61/58 System 61/60
Card  Disc MWS/B MWS/TP ng/TP
+

APPLICATIONS PACKAGES

AGAP Retail/Wholesale Management NA Opt Opt NA Opt

FACTOR Industrial Inventory Control NA Opt Opt Opt Opt

PERT NA Opt Opt Opt Opt
Notes

MWS Multi-Workstation System.

MWS/B MMWS designed for batch processing with distributed source data entry.

MWS/TP MWS designed for multiterminal real-time transaction processing.

MWS/TP+B MWS designed for a combination of batch processing and multiterminal real-time transaction processing.

EMS Extended Main Store; an EMS can be fitted to Models 61 /58 CPUs equipped with at least 7.5K bytes of ROM

and 10K bytes of main store.
Opt Device optionally available on this systc ..
NA Device not avaiiable on this system.

Series compilers, but GCOS JCL statements are not com-
patible. All source programs must be adapted to the ap-
propriate opcrating system before they can be recompiled
and transferred. Extensive changes are also required in
disc data base formats.

For Series 6000, Level 61 is fully upward compatible at
GCOS JCL statement, Basic, Cobol, and Fortran source
program levels running under GCOS. Programs need only
be recompiled without alternation.

For IBM System/360 and 370, Honeywell Series 60
Level 61 uses the same 8-bit byte data format as the IBM
Systems/3, 360. and 370. This makes exchange of data via
magnetic tape or data communications line straightfor-
ward. Source programs can only be exchanged, however,
it written in a compatible subset of both Honeywell and
IBM Cobol or Fortran definitions. In all cases, operating
system JCL statements must be modified.

For other Manufacturers’ Systems, the same consider-
ations apply to exchange of data andfor programs with
other byte-oriented computer systems, such as the Bur-
roughs B 1700 and B 2700/B 3700/B 4700 Series, NCR
Century, Philips P1000. Siemens System/4004, and
Univac 9000 Series.

Communications procedures have been written
allowing Series 60 Level 61 systems to exchange data on a
processor-to-processor basis and/or be used as intelligent
RJE terminals to the following computer systems.

® Other Series 60, Level 61 systems.

® Series 60, Levels 64 and 66.

® Series 50, Model 58.

® Honeywell Series 200, 400. 2000 and 6000.

® IBM Systems/360 and 370.

In exchanging data and jobs with IBM Systems/360 and
370, Level 61 systems use BSC (binary synchronous
communications) procedures and emulate IBM 2780
data communications terminals.
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PERFORMANCE AND
COMPETITIVE POSITION

Honeywell’s Series 60 Level 61 is available in three
basic types of configuration: 61/58 card systems, 61/58
disc systems, and 61/60 multiterminal disc transaction
processing systems.

Model 61/58 card systems are designed to update a file
of 80-column cards on the basis of console keyboard
transaction inputs and to print output documents simulta-
neously. Available for rental from 5,000 French francs
($1.250) per month upwards, they offer a choice of card
readers (100, 200, and 300 cards per minute) for file input.
and of printers for (100, 200, 400, and 800 lines per
minute) report and business document output. Updated
file cards are punched at 40 columns per second (20 to 100
cards per minute); the processing speed is essentially de-
termined by the speed of the keyboard transaction input.

Competing keyboard-oriented card processing systems
include Burroughs L2000 to L7000. Kienzle 5600,
LogAbax LX 4200, Nixdorf System 820, Philips P352,
and Ruf/Hohner 5000 and 6000.

Model 61/58 disc systems add from 4.6 to 92 million
bytes of on-line disc capacity to the 61/58 card systems.
Available for rental from 8,316 French francs ($2.079)
per month upwards, they offer dual programming facili-
ties between on-line key-to-disc data entry in random
transaction order and either a disc sorting or a batch proc-
essing program with concurrent printed output. The con-
sole keyboard is the prime input keyboard for variable
transactions; this can be complemented by up to four local
andfor remote data entry stations, which can be either
typewriter terminals (10 or 30 characters per second) or
CRT display terminals (1,800-character screen). In addi-
tion to direct batch data entry, these systems can also be
used for on-line file inquiries, which the system handles on
a roll-in/roll-out basis interrupting the batch processing
program.
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Competing keyboard-oriented disc processing systems
include Burroughs B 700, BCL Molecular 6M and 18.
DEC Datasystem 300, IBM System/3 Model 6. ICL 2903.
Kicnzle 6100. LogAbax LX 4200, MAI Basic Four, and
Nixdorf System 880. In France, other competitors include
the Informatek Matek 1026, Marme GMG 5000, and
Synelec SYN 9; in the United Kingdom also the MBM
7000 and Melcom MCS 1600.

Model 61/60 multiterminal disc systems add an 8K- to
16K-byte front-end processor (FEP) to Model 61/58 or
older Model 58 disc systems. The FEP takes over all com-
munications line handling and message buffering tasks; it
can handle up to 16 synchronous or asynchronous lines
(110 to 4.800 bits per second) leading to local and/or
remote teletypewriter and/or CRT display terminals. They
may be used for direct data entry and on-line file inquiries
concurrently with central site batch processing. Alterna-
tively, they may be used for full-fledged. terminal-
oriented, real-time. transaction processing and file up-
dating. as well as for conversational time sharing. Each
terminal can call for and interact with a different pro-
gram. and each can access the indexed sequential, disc-
held, data base records on any of up to 10 alternative keys
or criteria.

Available for rental from 15000 French francs
($3.750) per month upwards. Model 61/60 competes
against Allied Business Systems MULTIBUS. AlA
ADAM. Burroughs B 1726, CTL. Modular One TPS,
DEC Datasystem 500, Datasaab 6501. 1BM System/3
Model 10. ICL 2903, Marme GMG 5000, MBM 7000.
Melcom MCS 1600, and Nixdorf System 880/65.

Honeywell's published prices for all Level 61 systems
compare favourably with those of competing Burroughs,
IBM. and ICL systems; at first sight, they appcar high
compared with those of other listed small business manu-
facturers. This is because Honeywell's prices are bundled:
they include a large selection of high-level language com-
pilers and applications packages that enable users to be
largely self-sufficient in applications programming. Most
less expensive competing card and disc processing systems
offer only assembly languages; thus, they require turnkey
programming by the manufacturer at additional cost.

Entry-level Model 61/58 users will be attracted by the
applications experience gained by the 600 users of the
2.000 Model 58 systems installed or on order, with which
Model 61/58 is fully compatible at all levels. This applica-
tions experience is especially strong in engineering as-
sembly. distributive trades, utilitics. and local govern-
ment. Installed Model 58s include 300 multiterminal con-
figurations with remote source data entry.

Small and medium-size businesses who expect their
data processing requirements to grow rapidly will be reas-
sured by the “top cover™ offered by Honeywell on the
higher Serics 60 levels. These have GCOS job control lan-
guages (JCL) and Cobol and Fortran compilers that are
fully compatible supersets of the Level 61 languages.
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Users can thus transfer their Level 61 Cobol and Fortran
programs to higher Series 60 levels without alteration;
only source code recompilation and disc data base recrea-
tion will be required to take advantage of the more power-
ful systems architecture and data management facilities.

Source code compatibility between Level 61 and the
higher Series 60 levels will also attract large companies to
use Level 61 systems for their decentralized processing in
remote offices and factories, especially if their central
processing system is a Honeywell Serics 60 or 6000. Even
IBM System/360 or 370 users will be attracted by Level 61
for their decentralized processing because both Models
61/58 and 61/60 can communicate on-line with IBM
systems, emulating IBM 2780 BSC procedures.

Level 61 has inherited from the Series 50 Model 58 the
peculiar design feature that CPU main stores cannot be
larger than 10K bytes. This compares with maximum
main store sizes ranging from 32K and 256K bytes on
competing batch and transaction processing small busi-
ness computers. This restriction will not limit in any way
the sizes of the programs that users may write for their
Level 61 systems. Honeywell pioneered virtual memory
paging techniques for small business disc systems as far
back as 1969. Thus, GCOS 61, like Model 58 DOS, allows
users to treat CPU main store and backing disc store as a
single virtual memory. They can write programs of any
size and GCOS will segment them automatically into 288-
byte pages. Each page is called from disc into CPU main
storc only as it is addressed during execution; it is auto-
matically displaced to make room for other pages when it
has not been addressed for some time.

Page swapping does slow down processing, of course,
but this hardly matters as long as the limiting factor on
processing throughput is the speed of manual keyboard
input of transaction data. Even the addition of up to four
local andfor remote source data entry terminals on Model
58 multi-workstation systems has not pushed the system
to its processing throughput limit: the additional
keyboard terminals are restricted to source data entry and
occasional on-line file inquiries. When direct page swap-
ping to/from backing disc store becomes a limiting factor
on throughput. Model 58 and Level 61 systems can be
titted with 16K to 64K bytes of immediate access “ex-
tended main store™ (EMS). The transfer of a 283-byte
page from EMS to CPU main store takes only one
millisecond.

Real-time transaction processing for up to 16 teletype-
writer and display terminals will impose much heavier
demands on the new System 61/60, but these appear to
have been foreseen by the system’s designers. All com-
munication line handling procedures, checks and error re-
covery routines. as well as message buffering have been
delegated to a front-end processor (FEP) with its own
8K-. 12K-. or 16K-byte main memory. This will hand
complete transaction messages to the CPU for processing.
The FEP is restricted to a maximum combined



throughput on all connected lines of 15,000 bits per sec-
ond; thus it will be able to transfer at most a 20-byte mes-
sage every |1 milliseconds or a 50-byte message every 27
milliseconds in either direction. During these time in-
tervals, the CPU can transfer up to 10 or 20 program
and/or data pages from EMS to main store, allowing up to
2,880 bytes of program per 20-byte message and up to
7,000 bytes of program per 50-byte message without
slowing down the system. Much will depend, however, on
the frequency of access to disc files by individual terminal
transactions and the complexity of the transaction proc-
essing programs, as well as on the length of the transaction
messages themselves. Only when the first System 61/60s
are delivered at the beginning of 1975 will it be possible to
assess with accuracy the maximum practical limit of
transaction processing terminals for different task mixes
before CPU thrashing occurs.

CONFIGURATION GUIDE

Series 60 Level 61 systems are offered in four basic con-
figurations: 61/58 card system, 61/58 disc system, System
61/60 transaction processing system, and System 61/60
transaction/batch processing system. Each basic configu-
ration has certain standard components and can be ex-
panded by the addition of optional features and/or periph-
erals.

Model 61/58. All Model 61/58 systems use a card
reader console into which all the main standard system
components are integrated: central processor (built into
the pedestal); alphanumeric, numeric, and functional
input keyboards; 6- or 10-digit numeric display (of most
recent numbers entered on numeric keyboard); card
reader; and line printer. Three card reader models and
four line printer models are available.

The Model 61/58 card system is completed by the ad-
dition of a card punch (40 columns per second). Model
61/58 disc systems arc completed by the addition of two
or four-disc drives chosen from among three available
models. Both 61/58 systems have the following optional
features: a paper tape reader andfor punch and a single-
line  communication controller for processor-to-
processor communications with another Honeywell com-
puter system or an IBM System/3, 360. or 370. The
61/58 disc system can also support up to four magnetic
tape drives, and a multiline communication controller
(MLC) for up to four asynchronous lines (110 to 1.200
bits per second) for teletypewriter and/or display termi-
nals.

The 61/58 system must have the full 10K bytes of
main store to support the MLC. A 61/38 disc system
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with an MLC and one to four teletypewriter and/or CRT
terminals is known as a 61/58 MWS (multi-workstation
system).

System 61/60. System 61/60 uses the same CPU as
Model 61/58, but the 61/60 also includes a front-end
processor (FEP) to interface to all data communications
lines. The FEP is housed in a console that also houses
the alphanumeric, numeric, and functional keyboards for
operator instructions, a full 960-character CRT display
for system status messages. and a twin magnetic tape cas-
sette drive for system program loading and system
dumps.

The FEP console has all the features required for con-
trolling the system; the card recader console is not
required on System 61/60 transaction processing
systems, where all input and output utilizes up to 16 local
andfor remote teletypewriter and display terminals.
Mixed 61/60 transaction and batch processing systems,
however, require a card reader console to house the card
reader and line printer needed for input and output of cen-
tral site batch data.

A System 61/60 transaction processing system can be
upgraded to a mixed transaction/batch processing system
in the ficld by the addition of a card reader console with
card reader and line printer.

A Model 61/58 or Series 50 Model 58 disc¢ system can
be ficld upgraded to a System 61/60 mixed transac-
tion/batch processing by the addition of an FEP. If the
Model 58 or 61/58 was alrcady a multi-workstation
system andfor an RJE terminal, both the synchronous
and asynchronous communications lines must be trans-
ferred to the appropriate adapters on the FEP. The SLC
andf/or MLC previously used cannot interface to FEP.
Table 1 lists the standard and optional components of
cach Level 61 system.

HEADQUARTERS
World Corporate:

Honeywell Information Systems Inc.
2701 Fourth Avenue S.

Minncapolis MN 55408, USA

Tel: (612) 332-5200

Europe, and Level 61 Design Centre:
Compagnic Honeywell-Bull S A.
94, Avenue Gambetta,
75 Paris 20c¢. France
Tel: (1) 355-44-33
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PRICE DATA

Iden

BASIC CONFIGURATION

tity

Model 61/58 batch system with 5,120 bytes of main memory; card console
unit with 100 card per minute reader, 10-position display, alphanumeric

keyboard and numeric keyboard; removable-disk mass storage subsystem with

3.46-million-byte capacity; 100-line-per-minute printer, and MiniCOBOL

compiler.
Model 61/58 multiworkstation with

10,240 bytes of main memory; card

console unit with 100-card-per-minute card reader, 10-position display,

alphanumeric keyboard and numeric

keyboard; removable-disk mass storage

subsystem with 5.76-million-byte capacity; multiline controller; capability
to attach one remote terminal and MiniCOBOL compiler.

Model 61/60 transaction processing system with 10,240 bytes of main
memory; front-end processor unit; Temovable-disk mass storage subsystem

with 46-million-byte capacity; 300-li
attach five remote keyboard termina

ne-per-minute printer, capability to
ts and MiniCOBOL compiler.

Monthly
Rental
(5-yr)
(%)

1,405

1,937

3,135

Purchase

$

66,590

91,400

138,715

Monthly
Maint. With
MiniCOBOL
$

447

561

706

107



HONEYWELL
Series 60, Level 62

OVERVIEW

Honeywell's Series 60 Level 62 is a family of batch
processing. multiprogramming small business computers
with limited real-time transaction processing capabilities.
Itis marketed primarily as a system upgrade to small- and
medium-sized businesses already committed to batch
processing using unit record accounting machines or card.
magnetic tape, or small disc-oricnted computers.
Honeywell offers extensive program and file conversion
software aids to current users of the Honeywell-Bull
Gamma 10 and G-100 Series, IBM 360/20. NCR Centu-
ry Series, and Univac 9000s.

As announced on April 23, 1974, Level 62 comprises
two upward-compatible models. The small Model 62/40
available for rental at $4,000 per month upwards, offers
48K to 88K bytes of main memory, 5.6 to 23.2 million
bytes of fixed/exchangeable cartridge disc backing
storage, card reader (600 or 1,050 cards per minute) and
line printer (400, 600 or 800 lines per minute). Optional
peripherals include card punch, paper tape reader and
punch, and a data communications controller for up to
four asynchronous or synchronous lines. Teletypewriter,
bank teller, and CRT display terminals can be connected
to the data communication lines for real-time file inquir-
ies andfor transaction processing. As yet the system does
not support remote batch terminals. Peak aggregate 1/O
throughput for the up to six channels is 900,000 bytes per
second.

The larger Model 62/60, available for monthly rental of
$6,000 upwards, offers 64K to 128K bytes of main memo-
ry.and up to 116 million bytes of disc backing storage on
multiplatter exchangeable discpack (IBM 2314 type)
drives. Peak aggregate 1/O transfer rate for the up to six
channels is raised to 1.8 million bytes per second. One
channel can be a multiplexer channel with four
subchannels for the connection of slow I/O devices. Op-
tional peripherals include magnetic tape drives (transfer
rates of 30K and 60K bytes per second). Up to nine data
communication lines (75 to 9,600 bits per second) can be
connected to its data communication controller.
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Level 62 processors are designed around advanced mul-
tiprocessor architecture with extensive error checking cir-
cuitry. All input/output functions are delegated to an
Input/Output Processor (I0P). The 10P handles disc
access optimization, communication line control. and all
1/O channel error checking and retry procedures in paral-
lel with central processor programs. Both the IOP and
CPU have separate access to the main MOS/LSI memory.

Error checks provide duplicate arithmetic and address
calculation circuits: The system accepts only arithmetic
results and addresses on which both sets of circuits agree.
Memory protection includes traditional lock-in circuitry
to prevent user programs from accessing main memory
not allocated to them. User memory areas are divided into
“program areas” that are write protected from all pro-
grams and “data arcas” that cannot store instructions for
execution.

All Level 62 systems run under the GCOS 62 (also
called GCOS 2 in some countries) operating system. [t
offers variable length multiprogramming facilities within
the user area of main memory: uncompleted programs are
dynamically relocated to consolidate all unused arcas of
main memory when a program is unloaded. An advanced
disc data management system is fully compatible with
GCOS data management facilities offered at Series 60
Levels 64 and 66. A choice of direct, indexed sequential,
and sequential access methods to records are provided for
disc files. The indexed sequential method allows records
to be referenced by any number of different indexes
based on different selection criteria, Sequential and in-
dexed sequential files can be searched dynamically for
records answering certain criteria.

ANSI Cobol 74 and RPG 11 are the only programming
languages currently offered on Level 62. Honeywell has
added extensions to both languages to allow them to be
used for real-time transaction processing programming.
The Cobol 74 language and GCOS 62 Jjob control lan-
guage (JCL) arc fully compatible supersets of the lan-
guages available on Series 60 Level 61 and are subsets of
those available at Levels 64 and 66.

Honeywell Series 60 Level 62 computers were designed
by Honeywell Information Systems ltalia S.p.A. and are
manufactured for world-wide distribution at its plant in
Caruso, Italy. They are marketed throughout Europe and
in overseas countries by local Honeywell companices.
Model 62/40 is not marketed in the United States and
some other countrics. Table 1 lists system specifications
and configuration rules.

Compatibility

Honeywell Series 60 Level 62 was designed primarily
for users upgrading from smaller and/or older computer
systems. Thercfore, it has an extensive range of softwarc
conversion aids to make transition easy for users.

Within Honeywell Series 60, all Level 62 processing
systems are fully compatible with each other at all levels,
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Table 1. Honeywell Series 60 Level 62: Configuration Guide

System Components

CENTRAL PROCESSOR

Read-Only Store (ROS) Capacity: Bytes
Cycle Time: Nanoseconds
Number of Instructions
Registers: General
Base
index

MAIN MEMORY

Min Capacity (bytes)
increment (bytes)
Max Capacity (bytes)
of which: Reserved for firmware, GCOS
Cycle Time: Microseconds

INPUT/OUTPUT PROCESSOR

Peak Throughput: Bytes/Sec
Maximum Number of Channels
of which: Multiplexer Channel
Subchannels/Multiplexer
Maximum Peripheral Simultaneity

DISCS: No. of subsystems

Chosen from among: (No. drives/subs}
MSU 0112: 5.8Mb, 312 Kbs, 52.5 ms acc

MSU 0310: 29.2 Mb, 312 Kbs, 46.5 ms acc

Max on-line capacity (bytes)
CONSOLE

Keyboard
Serial Printer
Magnetic Tape Cassettes, 700 bytes/sec

OTHER INPUT/QUTPUT DEVICES

Card Reader, 600 or 1,050 cards/min
Line Printer, 400, 600, or 800 lines/min
Card Punch, 120 cards/min

Model 62/40

30K
175/2 bytes

140

16(1)

8
g(1)

49,152(2)
8,192
90,112
24576
1.05/2 bytes

900,000
6

6
1 standard
2-4
No
23,200,000
Standard
64 keys

30 cps
1-2

1 standard
1 standard
X

Model 62/60

175/2 bytes
14?
16(1)

8
glt)

65,536
8,192
131,072
24576
1.05/2 bytes

1,800,000

[ N 2]

1 standard

2-4
2-4
116,800,000

Standard
64 keys

30 cps
1-2

1 standard
1 standard
X

Paper Tape Reader, 600 or 1,000 chars/sec X X
Paper Tape Punch, 110 chars/sec X X
Magnetic Tape Drives, 30 or 60 Kbs None 2,4,0r6
DATA COMMUNICATIONS
No. of Lines 0-4 0-9
Line Speeds (bps) 75-9,600 75—-9,600
Terminals:
Teletype 33,35 10 cps X X
Teletype 37 15 cps X X
GE TermiNet 300, 10/15/30 cps X X
BTT 7300 Bank Teller Terminal X X
DTS 7200 Display, 1,800 chars, asynch X X
VIP 7700 Display, 2,024 chars, pbuffer, synch X X
SOFTWARE
GCOS 62 Operating System Standard Standard
Batch Multiprogramming X X
Real-Time Transaction Processing X X
LANGUAGES
Cobol 74 X X
RPG 2 X X
Notes: (1) The 16 general registers include 8 index registers.

(2) Minimum 62/40 main memory capacity is 65,536 bytes in France, West Germany and other European countries
under the jurisdiction of Compagnie Honeywell-Bull.
X Device optionally available on this system.
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Model 62/40 systems can be upgraded in the field to full
Model 62/60 specifications.

The Cobol and GCOS job control languages for Level
62 systems arc upward source code-compatible with other
Series 60 levels. The Level 62 ANSI Cobol 74 and GCOS
JCL are supersets of Cobol and JCL available at Level 61
and arc subsets of Cobol 74 and JCL available at Ievels 64
and 66. Cobol source programs can be transferred be-
tween Serics 60 levels without alteration: recompilation is
necessary. however.

A disc database must be recreated when it is transferred
froma lLevel 61 toa Level 62 system to take advantage of
the more sophisticated Level 62 data management system.
The Level 62 data management system is fully compatible
with the Level 64 and 66 data management systems, so da-
tabase recreation is not necessary when transferring files
to higher levels. Level 62 RPG 11 programs cannot be
transferred to any other Series 60 levels.

For Honeywell-Bull Gamma 10 Systems, Honeywell
offers the following software conversion aids:

® Object code program translator with output Level
62 object code; facilities are available for adding
GCOS 62 JCL statements if required.

® File conversion from Gamma 10 card files to Level
62 discs or magnetic tape.

® Card sorter simulator.

® Card collator simulator,

For Honeywell Series 50. the Model 58 is fully com-
patible with the new Series 60 Level 61, Thus, Model 58
follows the same rules as Level 61 to Level 62.

For the Honeywell Series G-100 users. Honeywell
offers the following software conversion aids:
® Code conversion generator incorporating GCOS 62
JCL statements.
® G-100 object code translator to Level 62 object
code, with GCOS JCL statements specified by con-
version generator.
® Two-pass G-100 to Level 62 disc file converter with
intermediate storage on 9-track magnetic tape.
Honeywell marketing policy differs among countries as
to which G-100 users will be offered these conversion
aids. In Ttaly. all G-100 users are offered conversion to
Level 62, In most other countries. the conversion aids
are oftered only for small G-115. G-118 and G-120
systems with 32K bytes or less of main storage. running
under COS. TOS, DOS or DOS |1 operating system.
Users of larger G-120 and G-130 systems running under
ETOS or EDOS are encouraged to migrate dircctly to
Level 64, where programs can be executed without any
conversion in Series G-100 Program Mode.

For Honeywell Series 200 and 2000. no conversion
aids are offered in either direction between these series
and Level 62, Although Level 62 Cobol 74 is a compati-
ble superset of Series 200/2000 Cobol. operating system
JCL statements and data structures are quite different.
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The Honeywell Series 6000 is fully compatible at all
levels with the new Series 60 Level 66, Thus. it offers the
same Cobol and GCOS 62 source code compatibility
with Level 62 as does Level 66.

For IBM 360/20 users, Honeywell offers the following
software conversion aids:
® IBM 360/20 to Level 62 conversion control Jan-
guage to incorporate GCOS 62 JCL statements.
® RPG to RPG Il source program translator.
® Two-pass 360/20 to Level 62 disc file converter with
intermediate storage on 9-track magnetic tape.
The RPG to RPG I translator produces a printed pro-
gram conversion report and a Level 62 RPG |1 source
deck. Users can write GCOS 62 JCL statements directly
and incorporate them in the RPG 11 source deck or can
use the conversion control language to produce GCOS
JCL statement cards during the source code conversion
pass.

For IBM System/3 Models 10 and 15 users, Level 62
RPG Il is an upward-compatible superset of IBM
System/3 RPG Il. System/3 Model 10 source programs
require the addition of GCOS JCL statements before
recompilation for Level 62. Compilation efficiency is
aided by the fact that the Level 62 machine code is vir-
tually identical to the IBM System/3 machine code.
However, Level 62 offers a larger character set than
IBM System/3, and different disc file formats, As yet, no
conversion aids are offered for these.

For NCR 4100 and Century series users, Honeywell
offers a NEAT 3 to Level 62 Cobol source program
translator. As vyet, no disc file conversion aids are of-
fered.

For Univac 9000 Series users. Honeywell offers a 2-
pass disc file converter to Level 62 disc formats, but no
special program conversion aids. These are virtually un-
necessary. however, because the 9000 Series ANSI Basic
Cobol is a compatible subset of Level 62 ANSI Cobol
74. Thus, Cobol source programs need only be recom-
piled after manual incorporation of GCOS 62 JCL state-
ments.

The Univac 9000 Series RPG follows IBM 360/20
RPG definitions closely, so Univac 9000 Series users can
use the RPG to RPG Il translator available to IBM
360720 users to produce Level 62 RPG 11 source code.

PERFORMANCE AND
COMPETITIVE POSITION

Honeywell Series 60 Level 62 Systems arc multi-
programming batch processing small business computers
with a limited capability for real-time transaction proc-
essing. They are aimed at small- and medium-sized
businesses which already possess a small computer, or at
the very least, a unit record accounting system. These
include Honeywell's own customer base of Gamma 10
card processor and small G-100 Series users. Level 62
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offers an attractive migration path with adequate software
conversion aids for these users as well as for users of com-
parable competitive equipment. More than any other
level, Series 60 Level 62 has been designed to raid com-
petitive customer bases. Both program and disc file con-
version aids are offered for current users of the IBM
360/20. NCR 4100 and Century Series, and Univac 9000
Series.

Level 62's main competitors are the IBM System/3
Models 10 and 15: Level 62 uses the same machine in-
struction code as System/3 and a similar range of main
store sizes. peripherals including disc subsystems. and
programming languages. Competition between the two
systems will be particularly fierce in Italy, where both
systems are manufactured and the small-to medium-size
market has been dominated in recent years by System/3
and the Honeywell G-100 Series.

Other competitors include the Burroughs B 17 14and B
1726. 1CL 2903. NCR Century 75 and 150. Siemens
System 404/3. and Univac 9200, 920011, and 9300. How
do Level 62°s facilities compare with those of its competi-
tors?

The Level 62 system architecture is more advanced
than that of most of the competing small business com-
puters: They use single-processor architecture: Level 62
uses multi-processor architecture. with all 1/O functions,
including error checking and retries, delegated to an au-
tonomous /O Processor which operates in parallel with
the central processor. This should give the Level 62 CPU
a higher throughput. but this will be apparent only on
processor-limited tasks, which are mostly scientif-
ic/mathematical. Level 62 is not likely to compete in this
market as long as it does not ofter users at least a Fortran
compiler. A Fortran compiler is currently being written in
England. but no release date has yet been announced.

Users will find the Level 62's error checking and
prevention features more relevant to their needs. The
duplication of arithmetic and address calculation circuits
means that machine errors caused by a component’s inter-
mittent failure will be prevented or detected more
frequently at the time they occur, thus avoiding many
costly reruns.

Level 62 GCOS offers more advanced multiprogram-
ming facilities than IBM System/3. ICL 2903 and Siemens
404/3, but it is no more advanced than the Burroughs B
1700 series facilities. It offers variable-length mul-
tiprogramming of any number of user programs that will
fit into main memory, with automatic dynamic relocation
of uncompleted programs when a program is unloaded to
consolidate all sparc memory arcas (“"garbage collec-
tion™). Unlike Burroughs MCP 11 on the B 1700 Series —
and GCOS on all other Series 60 levels — GCOS 62 1s not a
virtual memory operating system: apart from user detined
overlays. entire programs must be loaded into main store
to be exccuted.

Users will find it safer to use the Level 62 mul-
tiprogramming facilities for testing new programs during
normal working hours. Protection features make it quite
impossible for any untested rogue program to corrupt
production programs or the operating system itself.

In some other respects, Level 62 is currently weaker
than its competitors. The unavailability of a Fortran com-
piler has already been noted, but this is only temporary.
More serious are its limitations in the data com-
munication field: Up to four (62/40) or nine (62/90),
Teletypewriter, bank teller and/or CRT display terminals
can be connected for real-time file enquiries and simple
transaction processing programs. At this time, Honeywell
does not offer any software for using terminals as direct
data entry stations. comparable to the IBM System/3
Model 10 and ICL 2903 facilities. Currently. remote
batch terminals cannot be connected to Level 62 systems,
whereas they can be connected to IBM Systems 3/10 and
3/15. Burroughs B 1726. NCR Century 75, and Univac
920011. Unlike any of its competitors. including the ICL
2903 and Siemens 404/3, Level 62 systems cannot be used
as intelligent remote job entry terminals or data concen-
trators to larger Series 60 systems.

Honeywell has imposed these limitations on Level 62
for marketing rather than technical reasons. They are
designed to prevent costly duplication of facilities be-
tween the Italian-designed Level 62 and the French-
designed Level 61. The latter offers all the direct data
entry. data concentration, and intelligent RJIE terminal fa-
cilities missing from Level 62. This weakens Level 62,
nonetheless. in competing against manufacturers with less
heterogeneous product lines.

In offering extensive software program and file conver-
sion aids to current 1BM 360/20. NCR Century. and
Univac 9000 users, Level 62 will occasionally be in com-
petition with substantially more powerful systems, such as
the IBM System/370 Model 115. Unidata 7.720. and
Univac 9480. Level 62 is substantially less powerful than
these systems in [/O throughput and simultaneity. range of
languages. data communications facilitics, and. on IBM
and Unidata, virtual memory programming. But it will
also be substantially cheaper, and will appeal to users who
do not require the additional power oftered by IBM,
Unidata, or Univac.

CONFIGURATION GUIDE

A minimum Mode! 62/40 configuration has the follow-
ing components:

o (entral Processor.

e MOS/LSI Main Memory of 49,152 bytes: The first

24576 bytes are reserved for 1O firmware
microprograms and the GCOS 62 operating system.
tnput/Output Processor with six channels.
One MSU 0112 cartridge disc drive. with one fixed
and one exchangeable disc drive, cach drive holds
5.8 million bytes: the drive connccts to 10OP
Channel 1.



® Card Reader, 600 or 1,050 cards per minute, con-
nects to Channel 3.

® Line Printer, 400, 600 or 800 lines per minute, con-
nects to Channel 2.

® System Console: Keyboard and 30 characters per
second printer,connected to Data Communications
Controller on Channel 5.

® Single or twin magnetic tape cassette drive. 700
bytes per second, connected to Channel 6.

The MOS/LSI main memory can be expanded in 8K-
byte increments to a maximum of 90,112 bytes. An addi-
tional MSU 0112 fixed/exchangeable or MSU 0113
exchangeable cartridge disc drive can be added to the
Mass Storage Controller on Channel | for an online disc
capacity of 16.1 or 23.2 million bytes. Four data com-
munication lines can be added to the Data Com-
munications Controller on Channel 5 to connect local
and/or remote teletypewriter, bank teller or CRT display
terminals.

Channel 4 is a spare and can be used to connect either a
card punch (120 cards per minute) or a paper tape sub-
system with reader (600 or 1,000 characters per second)
and punch (110 characters per second).

1/O operations are simultaneous on all channels under
I/O Processor Control. Data communication transfers on
Channel 5 to/from the console keyboard, printer and
four communication lines to/from terminals are mul-
tiplexed.

The basic Model 62/60 configuration differs from the
minimum 62/40 configuration in the following ways:
e Minimum 62/60 main memory is 65,536 bytes.
® The card reader and line printer are connected to
two of the four subchannels of the Unit Record
Multiplexer on Channel 4. This leaves two mul-
tiplexer subchannels, as well as Channels 2 and 3 as
spares for additional peripheral subsystems.
In addition, Model 62/60 can be expanded much further
than the 62/40.
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The MOS/LSI main memory can be expanded in 8K-
byte increments up to a maximum of 131.072 bytes.
Online backing disc storage can be expanded beyond
23.2 million bytes by the substitution of MSU 0310
exchangeable multiplatter discpack drives. Each MSU
0310 drive can hold one I1-disc high pack with a capaci-
ty of 29.2 million bytes. Up to four MUS 0310 drives
can be connected to the Mass Storage Controller, giving
a maximum online disc capacity of 116.8 million bytes.

The spare 1/O Channels 2 and 3 can be used to con-
nect one or two industry-compatible magnetic tape sub-
systems. Each subsystem comprises two, four. or six tape
drives. A choice of two subsystems is available:
reading/recording 9-track, 1.600-bit-per-inch magnetic
tape at 30,000 or 60,000 bytes per second. Each sub-
system can include one or more 7-track NRZI drives for
reading/recording 7-track tape at 556 or 800 bits per
inch for transfer rates at 10.425/15,000 and
20,850/30.000 characters per second.

Five additional data communication lines can be con-
nected to the Data Communications Controller on
Channel 5, for a combined total of nine data com-
munications lines. Individual lines can be asynchronous,
75 to 1,200 bits per second. or synchronous, 2,400 to
9,600 bits per second. Synchronous lines can connect
only to buffered VIP 7700 CRT display terminals.
Remote batch terminals or other computer systems
cannot be connected on-line to any Level 62 system.

HEADQUARTERS

World Corporate

Honeywell Information Systems Inc.
2701 Fourth Avenue S.

Minneapolis MN 55408, USA

Tel (612) 332-5200

Level 62 Design Centre
Honeywell Information Systems Italia S.p.A.



IBM CORPORATION
System/3 Models 6, 8, 10, and 15

OVERVIEW

IBM’s System/3 is a line of small business computers
that can satisfy the general-purpose EDP requirements of
nearly all except the smallest of small computer users. The
line runs the gamut from the Model 6, which is an interac-
tive disc-based system with a minimum system only a few
steps above programmable accounting machines, to the
batch-oriented model 15 that in many ways can compcete
with the System/370 Model 115. The line as a whole, and
particularly the Model 10, has proved to be one of IBM’s
most successful products. It is definitely the system
against which all other small business systems compete in
the marketplace.

The System/3 is probably the most popular single
system that IBM has ever produced; over 25.000 systems
have been installed. Part of its popularity lies in its
surprisingly fast and efficient internal processing speeds
and in the relatively low-cost power of the system. The
versatility of the system makes it likely that it will have a
longer life than IBM’s larger computer series — satisfied
System/3 users would frequently rather obtain multiple
System/3s than move up to the 370 line although it
remains to be seen whether this trend will continue when
users expand to the limits of the Model 15 now available.
Model 10 was announced in June 1969, Model 6 in Octo-
ber 1970, Model 15 in July 1973, and Model 8 in Sep-
tember 1974. All systems excepl Model 8 are delivered
and currently in production. Model 8 is scheduled for
delivery in June 1975. *

Model 6

System/3 Model 6 is a small, general-purpose, com-
mercial data processing and interactive, problem-solving
system. A minimum Model 6 configuration consists of a
central processor (the operator console-keyboard is part
of the Model 6 CPU), a disc storage system (2.45 million
bytes), and a serial printer. The system is aimed at the
segment of the small business computer market that cur-
rently uses mixed data processing methods. Model 6 ap-
peals to users with environments characterized by
diverse applications now handled by manual methods,
assisted by small calculators, bookkeeping machines, ac-
counting machines or ledger card machines. These
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include novice users who require financial (bonds and
lease analysis, rate of return) accounting; scientific or in-
teractive processing; data input; and engineering and
mathematical problem solution. The Model 6 is also in-
tended for small businesses that subscribe to a time-
sharing or service burcau system. in these settings, large
data files and high-speed throughput aren’t required.
Rather, the prime criteria of the basic system design is to
perform the wide range of tasks more effectively than by
present methods.

Model 8

Model 8 is a disc-based system oriented toward batch
processing but with facilitics for on-line terminal applica-
tions and for remote communications via the Binary Syn-
chronous Communications Adapter and an Integrated
Communications Adapter. A minimum system includes
CPU. 16K words of MOS memory. a printer, disc, and ei-
ther a keyboard printer or a data station. The system can
be expanded to include up to 64K words of memory, more
disc, and a variety of peripherals including a 4-32 unit
display subsystem. Model 8 peripherals arc similar to
Model 10 peripherals but lack the card 1/O and 1/O facili-
ties available to all three of the other models. On the other
hand. communications facilitics are nearly comparable
since two local and one remote medium-speed BSC termi-
nal can be attached via ICA (although only onc can be op-
erative at any given moment), and an additional high-
spced BSC adapter can also be attached. The com-
munications and display subsystem capabilitics, com-
bined with the lower cost of the Model 8, make this system
stronger in the intelligent terminal market against the
clustered CRT terminal systems produced by several inde-
pendents.

Model 10

Model 10 is a batch-oricnted system that can be either
card-based or disc-based. The two types of systems en-
compass different data storage media and data manage-
ment techniques, each allowing a range of memory sizes
running from 8K to 48K bytes and a variety of peripheral
options. A minimum systcm in either case consists of
CPU, 8K bytes of memory, printer, and card unit, with
disc storage optional. Model 10 card-oriented systems ap-
peal to present users of electromechanical punched card
accounting systems; these users can keep the 80-column
cards or switch to the more compact 96-column card
handled by the multifunction card unit which can read,
punch, interpret, sort, and collate cards. Model 10 can
also serve as an upgrade for the Model 6 but not without
severe growing pains. The versatility of the Model 10
system allows it to operate as a turnkey system for novice
computer users or to perform the complex operations
required by moderately expericnced users.

Model 15

The Model 15 is currently the largest computer in
IBM’s System/3 series of small business computers. A
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minimum system includes the CPU, 48K bytes of memo-
ry, cartridge disc, printer, card unit, and display. Two
lines of submodels are specified depending on whether or
not the CPU can attach the 3340 Direct Access Storage
Facility. Memory capacity is 48K, 64K, 96K, or 128K
bytes. The Model 15 has more facilities than the Model
10: some new processor instructions, larger memory,
more on-line disc storage, and a multiprogramming
operating system. It also uses the MOS memory technolo-
gy of IBM’s System/370 Models 115 and 125 and the new
System/3 Model 8 instead of the core storage used in the
System/3 Models 6 and 10. The Model | 5 has basically the
same communication offerings as the Model 10; a special
option, however, can provide for up to eight com-
munications lines instead of the limit of two that are cur-
rently available as standard with both the Model 10 and
the Model 5. IBM is stressing the system’s use in a
teleprocessing and remote data entry capacity. Model 15
represents, at least temporarily, the upgrade that Model
10 users have been hoping for; it offers more main storage
capacity at prices reasonably proportionate to those of the
Model 105 it offers twice the on-line disc capacity (over 80
million bytes, compared to the 40 million bytes of the
Model 10); and it also offers multiprogramming and
spooling that were available only from independent
vendors for the System/3 Model 10.

SYSTEM DIFFERENCES AND
CONVERSION PROBLEMS

While it is possible to move up from one system to the
next higher one because of the RPG I1 language common

to all systems, this type of upward movement has many at-
tendant problems. The processors for all systems are dif-
ferent and cannot be field-upgraded. Model 15 A series
systems can be field upgraded to B serics processors, and
Model 8 A14, A16, and A17 processors can be upgraded
to a larger Model 8 A Series processor. Model 6 can use a
BASIC compiler/interpreter not available on the other
three models, so programs in this language must be
rewritten. Peripherals for the smaller systems are not
always used on larger systems: for example, a Model 6
user must change printers when moving to Model 8 or 10:
depending on the model, he might have to change it again
when moving to a Model 10 or 15. Tapes and cartridge
discs, however, can be transferred, and the RPG disc file
structure is identical on all systems; thus, Model 6 can use
the Models 8, 10, and 15 RPG 1I files, for example. This
kind of compatibility does not extend to the new B series
Model 15 processor completely, since the 3340 uses a dif-
ferent “pack™ and the B serics cannot be operated as a
Model 10 disc system. Models 8, 10, and 15 share the ca-
pabilities of FORTRAN and COBOL. compilers as well as
RPG II. The Models 8 and 10 both use Model 10’s SCP,
s0 these two systems have the greatest degree of program
compatibility. The Model 15 can run object programs
under the Model 10 SCP, provided the 1/O is the same and
Model 10 SCP is used instead of the Model 15’s mul-
tiprogramming operating system. Model 8 programs can
also run on the 15 in Model 10 simulation mode. Model
I5 users must recompile all Model 10 programs if they
choose the new multiprogramming operating system,
however. Table I presents the main differcnces among the
models.

Table 1. IBM System/3: Differences Among Models

Characteristic Model 6

SYSTEM

Orientation Interactive

Disc-Based Std

Multiprogramming No

Max Main Memory (K bytes) 16

Max Disc Memory (M bytes) 9.8
PERIPHERALS

Disk Pack Subsystem No

Magnetic Tape No

Card Equipment Std

Line Printer No

Communications
Magnetic Stripe Ledger

1-line option
Yes

OMR No
Data Station Keyboard No
LANGUAGES
BASIC Yes
RPG 11 Yes
FORTRAN No
cOBOL No
Assembler No

Model 8 Model 10 Model 15
Batch & inter- Batch Batch
active
Std Opt Std
Yes, 2 No, 2 opt Yes, 2 levels
64 48 128
9.8 50.7 91.7, 164
No Option Option
No Option Option
No Std Std
Yes Option Option

2 local, 2 remote

2-line option

2-line option

Yes No No
Yes Yes Yes
Yes Yes No
No No No
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
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System/3 users know they can go nowhere without con-
version pains except to more 3s. The System/360 and 370
computers are incompatible with the 3s.

IBM System/360 Model 20 simulation is unavailable
for the System/3 Model 15 from IBM; it is available from
independent vendors for the Model 10. System/3 Model
15 users who are upgrading from System/360 Model 20
will have to convert their RPG Il programs, if they stick
with only IBM offerings. In perhaps a year or two,
System/3 Model 15 users will be exactly where the Model
10 users were before the Model 15 announcement —
nowhere to go except to more 3s without conversion
pains. Of course IBM could continue its commitment to
System/3 by announcing still another model to move up
to. So far their approach has been to expand the Model 15
disc storage capacity and to add the Model 8 in the middle
of the line instead, so it is difficult to predict what the
company will do.

PERFORMANCE AND COMPETITIVE
POSITION

Because of the wide range of capabilitics available with
the System/3, the product line competes with most small
business systems on the market, except perhaps at the very
lowest level.

The Model 6 provides competition for interactive
systems like those made by Basic Four, Cascade Data,
Honeywell, and Burroughs. In addition to these systems,
which are mostly disc-based interactive systems in the
$25,000-$30,000 range for comparable configurations,
there are a number of intelligent terminals that can be ex-
panded to compete with System/3 Model 6 and even
System/3 Model 10. Many of these have developed soft-
ware to support business processing. Four Phase, Da-
tapoint, and Mohawk all have competing systems.

System/3 Model 6 does not support multiprogramming,
so a user with several data entry stations or terminals
operating concurrently can often combine this with capa-
bilities close to those of System/3 Model 6 in an expanded
intelligent terminal or a system like the Basic Four. In ad-
dition, the upper end of several lines of programmable ac-
counting machines (Burroughs, Litton, Nixdorf) com-
pete with the smaller Model 6 configurations.

The most important feature of the new Model 8 is its
price, which is substantially lower than that of any other
model in the System/3 linc. The purchase price of the
5408 processor with 16K bytes of main memory is
$26,100 as compared to $35,900 for a 1 6K-byte 5406 and
$29.100 for a 16K-byte, disc-system 54 10. The 5408 with
48K bytes of memory costs $34,100 as compared to
$63.000 for a 48K-byte 5415 that supports the 5444 disk
drives. The new 5415B Models that support the 3340 cost
even more; the B17 48K-byte 5415 Model costs $92,000.

The 5408 price is still not low enough to make it price
competitive with disc-based systems from other manufac-
turers, such as the DEC Datasystem 500, but it is fow

enough to replace some disc-oriented Model 10s that
require only the 5444 disk drives.

System/3 Model 10 can range from configurations as
small as those used for the Model 6 that is, smaller than
the Model 8 to configurations of considerable power and
capacity inherent in a system with 48K bytes of core and
50.7M bytes of disc storage. Model 10 is a batch system,
finding competition among systems that compete with
Model 6 but that can be adapted for batch processing
(which includes most of them). Offerings by major manu-
facturers, such as the Honeywell 105 and 115, Burroughs
B 1700 Series, and Univac 9200, also compete directly
with System/3 Model 10. Model 10 does not compete with
on-line multiterminal systems such as the DEC Da-
tasystems 500; the new Model 8 is better than the 10 for
this market.

The System/3 Model 15 finds its competition mostly
among major manufacturers including Burroughs,
Honeywell, and Univac, as well as IBM’s own System/370
Model 115. Given around 96K bytes of core, the Bur-
roughs B 1728, IBM 370/115, Honeywell 2030, and
Univac 9200 can all be configured into systems of compa-
rable price, within $1,000 of each other. Most of the non-
IBM systems can be expanded to memory capacities con-
siderably beyond IBM’s.

One notable weakness of all System/3 models in the face
of their competition is the limitations on communications
capability. At every level the user can find processing
power comparable to that of System/3 but with greater
numbers of communications channels and frequently
more variety in terminals. Many have emulators enabling
them to communicate with systems from several vendors,
which is handy for mixed shops. Many can be mul-
tiprogrammed, allowing several (local or remote) termi-
nals to operate concurrently.

IBM’s advantage, aside from the inherent efficiency
and power of System/3 lies in the excellent service, soft-
ware support, and stability that is one of IBM’s claims to
fame. Software for System/3 is particularly extensive:
other manufacturers find this element of System/3’s repu-
tation particularly hard to beat. On the other hand, inde-
pendent vendors and other mainframe manufacturers
offer lower prices and other added attractions to maintain
a competitive profile against the industry giant.

Most of the American-based companics market in
Europe and Japan, and many are slowly making their way
in other parts of the world. There they meet additional
competition particularly from Europe where small busi-
ness systems are very popular. A great deal of the competi-
tion comes at the interactive level, but Nixdorf, Philips,
and [CL offer lines that compete with System/3 at all
levels.

USER REACTIONS

A random sampling of System/3 users produced evi-
dence of overall satisfaction with the systems. The Model
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10 is the preponderant model in the field, and it is usually
disc-oriented. Typical applications for both Model 6 and
10 are invoicing, accounts payable and receivable,
payroll, general ledger, sales statistics and reports, inven-
tory control, and order processing. The users interviewed
included a major Eastern city’s traffic court center,
clothing manufacturers, a dairy, a wholesale food distrib-
utor, various piece goods manufacturers, a realty firm, a
holding company, a furniture company, and a manufac-
turer of picture frames.

Most users programmed in RPG 11 and found the lan-
guage well-suited to the business-type applications. One
user said RPG II is not good for complex file handling,
but the language is quite satisfactory for his use. A few
users programmed in COBOL. One COBOL user felt
there would be fewer conversion problems with the
COBOL programs when the company eventually expands
to an IBM 370 machine. Another COBOL programmer
used the language because he was familiar with it.

Users commented on ease of programming and running
the System/3. Reliability was an often-used word
describing the System/3. Most users found the mainte-
nance to be good to excellent, with a response from IBM
within a couple of hours. A rural manufacturer of novelty
items chose IBM because of its good service in non-
metropolitan areas.

We asked the users why they picked the System/3. In
response, many said they had IBM equipment in the past,
often a 360/20, and did not want to change vendors when
changing equipment. One user expressed fear of other
products and bought IBM’s reputation. Another hired a
consultant to evaluate his data processing needs and was
urged to buy IBM systems. A great number of users went
the IBM route because of [BM’s software, back-up sup-
port, and training. One user said that even though the
IFM equipment is more expensive in the beginning, the
lack of downtime, the software, and system backup make
IBM cheaper in the end. Another user thought converting
from IBM equipment to another manufacturer’'s com-
puter was too expensive.

When looking for a computer system, the users inter-
viewed had variously investigated the Burroughs B 1700,
Univac 9200, 9300. and 90/30, GE 200, NCR Century
Series, Honeywell equipment, and the Singer-Friden
machines. Some users investigated no manufacturer other
than IBM and accepted IBM’s recommendation on the
type of equipment needed.

Most users realize that even though their present system
is satisfactory for their needs, they may face more
demanding data processing situations in the future.
System/3 users plan to change from card-based to disc-
based system, add more disc storage and a faster printer,
or increase the core memory. Some users also see the need
for a larger system than the Model 10. Two users have or-
dered Model 15s and another plans to order one within a
year. In deciding on a Model 15, these users did not inves-
tigate any other manufacturers. They had been pleased
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with their Model 10s, and they said the cost of conversion
from one manufacturer’s system to another was too great.
When the Model 15 arrives, one user plans to add dealers’
sales figures to the present sales analysis report. Another
user is looking forward to the Model 15’ dual program-
ming.

The System/3 can use either the 80-column card or the
shorter 96-column card. Users’ opinions on the cards were
divided. One user said the 96-column card costs less to
buy and is more compact to store. Another user found the
80-column card superior to the 96-column card, because
the 80-column card is the industry standard. A third user
bought the Model 6 three years ago because it was the
only small system available at that time that used no cards.

One manufacturer of System/3 peripherals used his
Model 10 as a test vehicle for his product. He admitted to
using and abusing the system. IBM had difficulty
servicing the system since the system was kept in an
unenclosed state.

One Model 6 user suggested IBM develop a power fail
option in the event of an electrical failure. This user main-
tains a back-up file of all work processed each day for pro-
tection.

Amidst the praises for IBM and the System/3 were
some dissatisfied customers. A general construction com-
pany needed a computing system to handle payroll, ac-
counts payable and receivable, job costing, purchase
orders, and management and control system for an apart-
ment house the company owns. This user felt he was sold
the IBM image and psychology. He objected to two major
points with the IBM system. The first was salesmanship.
The user was assured that anyone could run the Model 6.
IBM underestimated the talent required for the system.
IBM wrote a fair payroll package for them, costing
$10,000. This package required 2V2 days to process 100
payrolls. The user has since rewritten the programs. Four
hundred payrolls are now processed in less than half a day.
The second objection the user had was that the system is
over-priced and that expansion is too expensive. The user
felt that in 1970 the System/3 was a good product; today,
he feels it is not a marketable system because of the com-
petition from other systems. In reviewing his position with
IBM, the user feels IBM underestimated the complexity of
the company’s needs. He feels IBM should have sold them
a Model 10 initially. As a result of these complaints, the
company is considering a Basic/Four system and DEC
DATASYSTEM 300 or 500 as primary contenders for a
replacement of their System/3. The company has also con-
sidered a Burroughs B 1700 and the NCR Century Series.
The cost of conversion is the only factor against changing
vendors.

A manufacturer of welding equipment bought inde-
pendent memory for their Model 10 and has experienced
maintenance problems with IBM because of this. The user
feels he is being pushed into dumping the independent
core memory and converting to all IBM equipment. He
expericnced difficulty with the memory on his system, but



he was not able to pinpoint whether the IBM memory, the
independent memory, or the interaction of the two was
causing erroneous error messages. The reaction of IBM to
this intrusion of outside vendors was to blame any and all
system problems on the independent memory. The user
described a situation in which a moving part on a printer
had snapped from wear, and IBM blamed the independent
memory for the failure. The user is thinking of getting rid
of the Model 10 and replacing it with a Univac 90/30, a
Burroughs B 1700, or a Honeywell machine. (Again, con-
version costs play a part in the decision.)The user is also
considering taking the route that IBM wishes him to —
remove the independent core memory and convert to all
IBM memory.

CONFIGURATION GUIDE

Configurations for the System/3 vary considerably and
as a consequence, the four models are neither ficld-
upgradable nor completely compatible. For an overview
of the product line, it is easier to deal with each system
separately. Specific peripheral characteristics are also
outlined later.

Configuring an IBM system involves paying particular
attention to a variety of requirements, prerequisites, and
limitations specified by the manufacturer. For example,
use of RPG 11 Telecommunications feature on the Model
10 requires a 12,288-byte system. Attaching the binary
synchronous communications (BSC) adapter or the 1255
MICR unit requires the processing unit expansion feature
on the Model 6. Frequently, an adapter is required to at-
tach a unit to the system, as well as an adapter for the
system on the unit; this is true of the data recorders and
MICR unit. On disc or tape subsystems, expansion may be
the substitution of a higher density drive or a multiple-
drive unit, instead of the simple addition of a slave unit.

This report does not present all the ins and outs of the
configurations of these systems, but rather it presents the
broad outline, minimum and maximum systems, plus in-
dications of knotty configuration areas. It is almost axio-
matic that the existence of independent peripheral manu-
facturers for System/3 peripherals will probably stimulate
IBM to create more and more complicated attachments to
discourage outside vendors — unless government pres-
sure changes IBM’s tendency in this regard. Table 2
presents a summary of the peripherals available on each
system.

System/3 Model 6

A minimum configuration for the System/3 Model 6
includes a 5406 processor with 8K bytes of memory, a
5444 Disk Storage Drive with 2.45M bytes of storage, and
either a 5213 or 2222 Printer.

A Model 6 system can be expanded to include 12K or
16K bytes of memory, and 4.9M, 7.35M, or 9.8M bytes of
disc storage. A maximum of one printer, one card 1/O
device. either one diskette 1/O device (the 3741 data entry
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station) or one binary synchronous communications
adapter, one display unit, and one magnetic card reader
can be attached. The card 1/O device can be a Model 129
buffered 80-column card data recorder or the Model 5496
96-column card data recorder.

System/3 Model 8

The minimum System/3 Model 8 consists of a 5408
CPU with 16K (A14), 32K (A16), 48K (A17), or 64K
(A18) bytes of MOSFET memory, 5203 Printer (100,
200, or 300 lines per minute), 5444 Disk Storage Drive,
and either a 5471 Printer-Keyboard or a 3741 Data Sta-
tion connected directly to the CPU.

The CPU can support the Dual Program option that
allows two programs to be independently loaded and si-
multaneously executed. A Dual Feed Carriage Control
option for the 5203 printer is required to attach a dual
feed carriage. The 8642 Universal Character Set control is
required if more than 48 characters are used on the 5203.
Only one 5203 printer is allowed on each Model 8.

The initial 5444 disc system can be expanded in the
same way a disc on Model 6 is expanded. Like ali other
System/3 models, the Model 8 has a diskette option, in the
diskette facilities on the 3741 data entry station.

A 7081 Serial I/O Channel option is required to con-
nect a 1255 magnetic character reader or a 3881 optical
mark reader. Only one 7081 is allowed per system and it
cannot be installed on a system with the 2074 BSCA op-
tion. A 3741 data station Models ! or 2 requires an 8220
attachment and the 3265 1/O adapter for connection to the
Model 8. The 3741 programmable data station Models 3
and 4 require the 8220 and the 3266 1/O adapter. The
System/3 Model 8 does not support the Application Con-
trol Language (ACL) for Models 3 and 4.

The 4645 Integrated Communications Adapter (ICA)
allows up to three interfaces, two local (8,000 or 2,400 bits
per second) and one remote (the 6202 medium-speed
BSC), but only one can be active at a time because a man-
ual switch is used to select the interface.

The 2074 Binary Synchronous Communications
Adapter (BSCA) also allows the Model 8 to communicate
in BSC mode with other remote computers and remote
terminals, functioning as the controller or as a tributary in
a multipoint network or operating on a point-to-point
switched or leased line. An integrated modem (1,200 bits
per second) is available as a special feature. Only one 2074
is allowed per system and it cannot be installed on a Model
8 with the 7081 serial I/O channel.

The following optional features are available for the
2074: Auto Call; EIA Local Attachment for one 3271
control unit, one 3275 display station, or one 2972 remote
communications controller; Internal Clock; Integrated
Modem (1,200 bits per second); Station Selection (when
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Model 8 acts as a tributary on a multipoint com-
munication line); and Text Transparency (allows trans-
mission of 8-bit byte binary data as well as EBCDIC).

The 3271 Control Unit provides for the attachment of
four to 32 devices in increments of four devices. The
devices can be a combination of 3277 Display Station
Model 1 (480-character display) or Model 2 (1,920-
character display), 3284 Printer Models 1 and 2, and 3286
Printer Models 1 and 2. The 3275 Display Station is a
single CRT display of 480 or 1,920 characters. The 2972
Controller can attach up to fifteen 2790 areca stations to
the Model 8.

A 4110 attachment is used to connect the 5471 Printer-
Keyboard to the Model 8. The 5471 is also used on the
Model 10. It consists of a Selectric” typewriter and printer
that operate independently under program control. The
printer speed is 15.5 characters per second.

System/3 Model 10

The minimum configuration for a System/3 Model 10
includes a 5410 processor with 8K bytes of memory, 5203
or 1403 printer, 5422 Disk Storage Drive enclosure, and
either a 5424 Multifunction Card Unit (96-column) or a
1442 Card Reader/Punch (80-column). The 5422 is
required regardless of whether or not a 5444 Disk is
included. Processor Models A2 through A7 usc discs,
while A12 through A17 do not use discs.

The minimum system can be expanded to include up to
9.8M bytes of disc cartridge storage in the same way the
Model 6 is expanded. The System/3 Model 10 can connect
the same drive as the Model 6 and, in addition, another
series of faster drives with a number of high-performance
features. In addition, a 23 14-type of disc subsystem using
2316 packs allows up to 40.96M morce bytes to be on-line:
two 20.48M-byte drives or one 40.96M-byte drive. Like
the Model 6, the Model 10 can also attach the 3741 data
elry station which contains diskette drives.

Also Model 10 can attach a magnetic tape subsystem of up
to four drives. Card equipment is entirely different on the
two systems because Model 10 can’t attach Models 5496
or 129 units, but it can attach Models 5424 (96-column)
and 1442 (80-column); each is available for operation at
several speeds. Printers available for the Model 10 are also
faster: 5203 Line Printer or that old reliable 1403; here
again, the printers for System/3 Model 6 cannot be used
with Model 10. In addition, either a 547! Printer-
Keyboard or a 5475 Data Entry Keyboard can be at-
tached.

Other special peripherals for the Model 10 are the 1255
MICR Reader and a 3881 Optical Mark Reader; note that
these peripherals as well as the 5471 require disc sub-
systems and at least 12K bytes of memory. Another pe-
ripheral for the Model 10 that also requires a disc isa CRT
display selected from several models. The CRT, like the
diskette, uses a 4765 Local Communications Adapter that
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supplants the 2074 BSC Communications Adapter, but
Model 10 allows attachment of a second 4765 which can
in turn attach a Model 2084 BSC adapter, but not another
diskette or CRT. If a 2074 is included in the system, a
2084 can be included without a 4765. This allows any
combination of two items selected from the BSC adapter,
the MICR Reader-Sorter, and the CRT, but only one unit
of a kind per system except a system can support two BSC
Adapters.

System/3 Model 15

The major differences between the Model 10 and the
Model 15 as far as configuration is concerned is the larger
main memory and disc storage available on the Model 15;
less significant are some differcnces in the printers and
card units available. A minimum Model 15 system con-
sists of a 5415 processor with 48K bytes of memory, 1403
Printer, 5444 disc for A models or 3440 disc for B models,
either 5424 or 2560 card unit, and 3277 CRT with
keyboard.

A minimum system can be expanded to 64K, 96K, or
128K bytes of memory, and disc storage can be expanded
on the A models to include a disc pack subsystem with a
storage capacity of 81.92M bytes (two 40.96M-byte
drives). The 3340 disc system used on B models can be ex-
panded from a 82M-byte minimum system to 164M bytes
maximum, but B models cannot attach the 80M-byte disc
pack subsystem. The A models can be upgraded to B
models in the field. Card I/O includes all models available
to the Model 10 plus the 2560 and 2501 Card Units (80-
column). The 5203 Printer, 5471 Printer and 5475 Data
Entry Keyboard, are not available for the Model 15; in-
stead the 3284 Serial Keyboard/Printer is provided. Other
Model 10 peripherals, the 3410/3411 tape drives, 1255
MICR reader, 3881 mark sense reader, 3741 data entry
station, and 2074/2084 BSC adapters can be attached to
the Model 15. The same basic rules for Model 10 apply to
Model 15 expansion over and above the basic configura-
tion, but in a few cases different adapter models and
slightly different procedures are required to attach corre-
sponding models to the 5415 processor.

MAINFRAME

The System/3 is a small, single-processor business-
oriented system. Most features of the mainframe architec-
ture are similar for the three models. The mainframe con-
tains the main storage and facilities for addressing main
storage, for processing data arithmetically and logically,
and for controlling the I/O units. The CPU utilizes
monolithic systems technology (MST), for circuit logic.
The cycle time is 1.5 microseconds, the same for all three
machines.

The basic addressable unit is an 8-bit byte; a ninth bit is
added for parity checking. Data is coded in EBCDIC. The
card code is a 64-character set using 6 bits; the small card
can store up to 96 columns of information.



System/3 uses a 16-bit address, which can address up to
64K bytes. The Model 15 uses an Address Translation
Table (ATT) to address memory beyond 64K bytes. The
ATT consists of 32 registers, which can address up to
128K bytes of storage. The Model 15 supervisor loads the
appropriate values into the ATT registers, which are then
used to convert the 16-bit addresses in a user program into
the 17-bit addresses required to address all memory.

Model 15 features that differ from the Models 6, 8, and
10 are CPU storage protection; program check interrupt;
cight levels of interrupt; a mask interrupt capability;
privileged mode operation; and operation end interrupt.
The main storage is Metal Oxide Semiconductor Field Ef-
fect Transistor (MOSFET), the same as that of the Model
8 and System/370 Models 115 and 125; Models 6 and 10
use core memory. Models 8 and 15 also use the same error
correction and checking (ECC) as that used in
System/370. The ECC corrects single bit errors and de-
tects double bit errors with no loss of processor time.

All systems use a cycle-stealing technique for handling
blocks of /O data, providing overlap of 1/O transfers with
processing. Devices are connected to the computer via at-
tachments, not by channels, with two exceptions. The
1255 MICR and 3881 OMR device require a serial 1/O
channel. Most peripherals, mass memory devices, and op-
tions are field installable.

Model 15 has a 2-byte wide data path feature to
increase I/O transfer rate for discs. This reduces the
number of processor cycles required to satisfy I/O
requests, and these cycles can be used for other tasks.
Another I/O enhancement is scan/read for discs (5445
only); this permits the system to retrieve the index from
the disc in a single rotation instead of two.

PERIPHERALS

Pcripheral devices can be selected from a varicty of
slow-speed, high-speed, and special peripheral offerings.
Table 2 shows which devices can be attached to which
System 3 model. Model 6 can attach up to six peripherals
in addition to those in the minimum configuration while
Models 8, 10, and 15 can attach up to 15 each.

Slow-Speed Peripherals

Printers, 80-column card units, and 96-column card
units are available.

5424 Multi-Function Card Unit Model A1 or
A2. Uses 96-column cards: Al reads/punches/prints at
250/60/60 cards per minute; A2 reads/punches/prints at
500/120/120 cards per minute. For System 3/10 and 15
only.

1442 Card Read Punch Models 6 and 7. Uses
80-column cards: Model 6 reads at 300 cards per minute,
punches at 80 columns per second; Model 7 reads at 400
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cards per minute, punches at 160 columns/second. For
System 3/10 and 15.

2560 Multi-Function Card Machine. Uses 80-
column cards: Model Al reads at 500 cards per minute,
punches at 160 columns/second; can also collate, in-
terpret, and print documents. For System 3/15 only.

1403 Printer Model 2, 5, or N1. 132 print posi-
tions; printing speed, respectively, is 600, 465, and 1,100
lines per minute. Model 5 for System 3/15 only, others for
either System 3/10 or 15.

2501 Card Reader Model A1 or A2. Rcads 80-
column cards; 600 and 1,000 cards per minute, respec-
tively. For System 3/15 only.

5213 Printer. 132 print positions, 85 or 115 charac-
ters per second, dot matrix; with pin-feed platen, vertical
forms control tractor, or vertical forms control com-
bined with bidirectional print. For System 3/6 only.

2222 Printer. 220 print positions and two sets of
forms tractors, including ledger card device, with or
without bidirectional print. For System 3/6 only.

5496 Data Recorder. 96-column cards; reads,
punches, prints up to 22 cards per minute; keyboard, can
be used off-line. For System/6 only.

129 Data Recorder. 80-column cards; buffered;
reads 50 cards per minute; punches and/or prints 12 to
50 cards per minute; keyboard can be used off-line. For
System 3/6 only.

5203 Line Printer. 96, 120, or 136 columns at 100,
200, or 300 lines per minute. Models | and 2 are chain
printers, Model 3 is train printer; optional dual feed car-
riage. For System 3/8 or 10 only.

5475 Data Entry Keyboard. For dedicated on-line
data recording using 5424 card unit and a system pro-
gram. For System 3/10 only.

5471 Keyboard Printer. 15.5 card-per-second
printing; requires 12K bytes memory and disc. For
System 3/8 or 10 only.

3741 Data Station. 240-character CRT, keyboard
(Model 1); Model 2 adds BSC (1,200/2,000/2,400 baud);
Model 3 programmable in APL; Model 4 like Model 3
but with BSC added. For System/3 Models 6, 8, 10, and
15.

High-Speed Peripherals
Discs and magnctic tape drives are available. The tape

and 3340 disc drives are those used on the System/370
models, but the cartridge discs are not.
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SYSTEM Model 6 Model 8
CENTRAL PROCESSOR
odels 5406; B2-B4 5408; Al14, Al6,
Al17, Al18
Memory (K bytes) 8K, 12K, 16K 16K, 32K, 48K,
64K
DISC DRIVES
Cartridge Max, M bytes 9.8 9.8

Models

Pack, Max, M bytes
Models

5444* Mdls 1,2,3 5444 Mdls Al, A2,

A3

Table 2. IBM System/3: Summary Configuration

Model 10

5410 A2-A17

8K, 12K, 16K,
24K, 32K, 48K

9.8
5444* Mdls 1, 2,
3,Al, A2, A3

40.96
5445* Mdls 1, 2,3

Model 15

5415; A17-A20,
B17-20

48K, 64K, 96K,
128K

9.8

5444* Mdls A2, A3
(for 5415 A Mdls
only)

81.92;82to 164

5445* MdlIs 1, 2, 3
(for 5415 A Mdls
only); 3340 Mdls
A2, Bl, B2 (for
5415B Mdls only)

DISKETTE 3741 Mdls 1-4, data 3741, Mdl 1-4 data 3741 Mdls 1-4 data 3741 Mdls 1-4 data
station stations stations stations
DISPLAY 2265 Mdl 2 3275 or 3271 with 3277 or 3275, Mdls 3277 Mdl 1
multiple 3277s 1,2
& 3284/3286
printers
PRINTERS
Serial Printers 5213 Mdls 1,2,3, 5471 5471* Mdl 1 3284* Mdl 1
or 2222
Line Printers — 5203 Mdls1,2,3 5203* Mdls 1, 2,3, 3284* Mdl 1, 1403*
or 1403 Mdls 2, Mdls 2, 5, N1
N1
CARD I/O
96-Column 5496 Mdl 1 — 5424* Mdls A1, A2 5424* Mdls Al, A2
80-Column 129 Mdls 1,2, 3 — 1442* Mdls 6, 7 1442* Mdls 6, 7

Optical Mark Sense —
MICR 1255 Mdls 1, 2, 3
BSC COMMUNICATIONS 2074

MAGNETIC TAPE - -

OTHER PERIPHERALS 2222 includes

ledger card device

Notes:
* Denotes special attachments required.

3881
1255 Mdls 1, 2, 3,
6202(1) and 2074

2560* Mdls A1,A2
2501* Mdls A1, A2
3881 Mdl 1
1255 Mdls 1, 2, 3
2074 (1st), 2084

3881 Mdl 1
1255 Mdis 1,2, 3
2074 (1st) 2084

(2nd) (2nd)

3410/3415% 3410/3411*, Mdls 1,
Mdis 1, 2, 3 2,3

5475 data entry -
keyboard

(1) Attaches to 4645 Integrated Communications Adapter, which supports 2 local lines and 1 remote line.

5444 Disc Storage Drives. Combination unit with
one removable and one nonremovable disc; 200 cylin-
ders on each disc; 4.9 million bytes capacity per drive;
usable with all processors. System 3/6 uses submodels 1,
2, and 3: System 3/15 uses A2, and A3; System 3/10 uses
both sets of models plus an Al model; System 3/8 uses
the Al, A2, and A3 models.

5445 Disc Storage Drives, Models 1, 2, 3. Re-
movable pack; 20.48M bytes capacity on Models 1 and
2, 40.96M on Model 3; 60-millisecond average access
time; Model 2 is attached to Model 1, two Model 1
drives (and therefore two Model 2s) can be attached to
System 3/10 and 15. One or two Models 3s or a combi-
nation of one Model 2 with a Model 3 can be attached to
the System 3/15.
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3340 Direct Access Storage Device. Uses 3348
data module with spindle, access arms, read/write heads,
discs in sealed module; 41.04M bytes data and 9.83M
bytes program support per module; 164M bytes data and
39M bytes program maximum/subsystem, 25 milliseconds
average access, 885K bytes/second maximum transfer
rate; for Model 15 B series processors only.

3410/3411 Magnetic Tape Unit and Control,
Models 1, 2, 3. Recording density is 800 or 1,600 bits
per inch; 7- or 9-track tape; transfer rates arc 20K, 40K
or 80K bytes per second; used with Systems 3/10 and 15
only.

3741 Diskette. 1/O rates are 1,500 records per
minute for reading and 1,000 records per minute for
writing. These calculations arc based on 128K-byte
records, on a dedicated system without spooling, mul-
tiprogramming, or dual programming. The 3741 is
double buffered. A direct attachment is available to con-
nect the 3741 to the System/3. For Models 6, 10, and 15.

Special-Purpose Peripherals

A magnetic character reader and an optical mark
reader can be attached via the optional Serial [/O
Channel.

1255 Magnetic Character Reader, Models 1,
2, 3. Readsfsorts 6-inch documents at speeds of 500,
750, and 750 documents per minute. The units have 6. 6,
and 12 stackers, respectively. Used with all System 3
models.

3881 Optical Mark Reader. Reads documents 3 by
3 inches to 9 by 12 inches with marks made by number 2
pencils or appropriately equipped printers; for Models 8,
10, and 15.

2265 Display. Screen capacity is 15 lines of 64 char-
acters each, requires 12K-byte memory; it cannot be
used with 2222; for System 3/6 only.

3275 Display Model 1, 2. Capacity is 480-
character (Mod 1) or 1,920-character (Mod 2) display
and keyboard: requires 4765 Local Communications
Adapter; cannot be used with 2074. For Models 8, 10,
and 15.

3277 Display Model 1, 2. Capacity of 480 charac-
ters (Model 1) or 1,920 characters (Model 2) for display:
includes keyboard; requires 3271 Control Unit and 4765
Adapter. Cannot be used with 2074. For Models 8, 10
and 15.

3271 Display Subsystem Controller. On Model
8 Attaches 4-32 devices in increments of four devices;
devices can be 3277 Models | and 2, 3284 Printer
Models 1 and 2. and 3286 Printer Models | and 2 in
various combinations; for Models 8, 10, and 15.
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DATA COMMUNICATIONS

One 2074 or two 2084 Binary Synchronous Com-
munication Adapters (BSCA) provide synchronous trans-
mission rates of 600 to 50,000 bits per second, on Models
10 and 15. Model 8 has a medium-speed BSC adapter (to
7.200 baud) attaching to an Integrated Communications
adapter (two local lines, one remote) as well as the BSCA
option. The BSCA adapters allow the System/3 to func-
tion as a processor terminal or a host or sub-host system.

The BSCA supports communication with System/3,
System/7, Systems/360/370, 2770 Data Communication
System, 2780 Data Transmission Terminal, 2972/2980
General Banking Terminal System, 3270 Display System,
3735 Programmable Buffered Terminal, and 3741-2 Data
Station.

An EIA local feature permits attachment of one 3271
control unit or one 3275 display station without using a
data communication line or modem. The 3271 can sup-
port a 4- to 32-unit display subsystem on Model 8.

The 4765 Local Communications Adapter (LCA)
allows direct local attachment to a 3741 data station with
a diskette. A 3271 control unit or a 3275 display station
can also be attached locally via the LCA to provide single
or clustered CRT display capability. The LCA excludes
the first BSCA but not the second. Thus System 3/6 can
use either communications or LCA devices but System
3/8, 10, and 15 can combine the two.

A special feature that will be priced separately and
available only on specific request is the Multiple Line Ter-
minal Adapter (MLTA) that provides attachment capabil-
ity for IBM’s low-speed start/stop terminals. Connection
of one to eight communication lines with multiple termi-
nals per line is possible. MLTA supports the 1050 Data
Communication System, the 2740 Terminals, the 2741
Terminals, the CMCST (Communicating Magnetic Card
Selectric Typewriter), and System/7. which is supported as
a 2740-1.

SOFTWARE

IBM software is unbundled. The “System Control Pro-
grams” (SCP), which are operating systems, arc available
with the hardware at no charge, but language processors,
utilities for optional and special-purpose peripheral
devices and special features, and all application programs
cost extra. The SCPs include disc-based systems for
Systems 3/6 and 3/8, both disc-based and card-based
systems for System 3/10, and a 2-level multiprogram-
ming system for the System 3/15. The only language
processors for System 3/6 are Basic and RPG II; For-
tran, Cobol, assembly language, and RPG 11 are avail-
able for Systems 3/8, 10, and 15.

Operating Systems

With the exception of the Basic compiler-interpreter
and some programs generated by the assembler, all pro-
grams run under control of the appropriate SCP. SCP
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control functions differ somewhat for card and disc-based
systems, but they have certain executive functions in
common, similar utilities, and the same 1/O drivers for the
minimum configuration.

System 3/6

Programs within SCP include a Disc System Manage-
ment program to maintain a disc-resident system for
creating and executing programs. It permits selective
loading of programs from disc; program execution is
under control of an Operation Control L.anguage (OCL.),
interpreter, which provides a limited set of statements for
the user to communicate with SCP; 1/O control; and roll-
infroll-out operations. Roll-in/roll-out lets the system sus-
pend a program during its execution, place it on disc,
and bring in an inquiry program. Upon completion of
the inquiry, the suspended program is restarted from the
point of interruption.

The disc utility permits the user to prepare and main-
tain disc files; it performs initialization, alternate track as-
signment and rebuilding, file and volume display, and file
delete. An overlay linkage editor creates loadable pro-
grams from multiple relocatables modules. A copy-dump
program and a library maintenance program are also
included.

System 3/8 and 3/10 Disc-Based SCP. The
Model 8/10 SCP contains all of the features of Model 6
SCP plus a number of important communications fea-
tures. These include Remote Job Entry (RJE) work-sta-
tion support, which permits a system equipped with
BSCA and EBCDIC (Extended Binary Coded Decimal
Interchange Code) text transparency to submit 0OS/360
Jobs over communications facilities. The system must be
a System/360 Model H40 (262,144 bytes of memory) or
larger or a System/370. A BSCA multiline/multipoint
feature provides communications support when used
with System/3 macro featurc. Program counters, used to
gather performance information, are maintained on disc
file. “Dual programming”, allowing two programs to run
in two partitions, can be included in an expanded version
of the Disc System Management Program.

Also included in the Model 8/10 SCP is a macro feature
for support of the assembler, system initialization pro-
gram, device counter log-out, various magnetic tape
utilities (Model 10 only), and utilities to support the 5445
Disc Pack Drive.

System 3/10 Card-Based SCP. Actually the card-
based SCP is a subset of the disc-based system because
all systems use card 1/O. Almost all features of the disc-
based SCP are included except disc-related routines. the
overlay linkage editor, and several communications
functions that need disc support.

System 3/15 SCP. The Model 15 SCP is similar to
Model 8/10 SCP but features multiprogramming and
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spooling. plus it supports the additional peripherals
available for the Model 15, particularly the extra discs.
Three new commands — LOAD CPU. STORE CPU,
and COMMAND CPU — are used to support the mul-
tiprogramming environment.

Multiprogramming allows two programs to run at the
same time in two memory partitions. Partition 2 has pri-
ority over partition 1.

Spooling allows data in input or output queues to be
stored on disc for reading, printing, or punching at a
later time. This significantly faster way of handling 1/0
has been available from independent vendors for System
3/10, but it was not available from IBM.

The Model 8/10 SCP will run on the Model 15, but it
will not take advantage of the new processor features or
the new SCP instructions.

Communications Software. The Communications
Control Programs (CCP) used with System 3 allow
high-level language access to MLTA and BSCA attached
terminals. This includes resource management to reduce
contention between programs accessing the same filcs,
concurrent program execution to allow multiple applica-
tion programs within the available storage partition, and
terminal monitoring to accept data and terminal com-
mands. Concurrent program execution within a partition
creates subpartitions that can handle multijob streams.

The CCP is available for Models 8, 10. and 15; it
includes support for Cobol, Fortran; and RPG II. CCP
requires no additional hardware over the minimum con-
figuration except, of course, an MLTA or a BSCA and at
least one terminal. The programs are slightly different
for the models because of the differcnces in operator in-
terface.

A Multi-Leaving Remote Job Entry Work Station
(MRJE/WS) Program allows any System/3 to opcrate as
an RJE terminal to a System/370 under OS.

Language Processors

Report Program Generator Il (RPG Il). RPG I1.
the language common to all System/3 models, is a
programming language oriented towards generating
reports. The language is output-oriented, because the
primary concern is delivery of clear reports based on file
or input data. RPG Il uses preprinted specification
sheets that permit the programmer to specify the form of
the input data; the operation to be performed on the
data; and the output format, including line layout, page
and paragraph headings, and page numbering. It
simplifies the programming task and enhances the
novice’s programming capability.

RPG Il is available in both card-based and disc-based
versions appropriate to the individual model.



Some additional features are available for RPG 11:

® RPG Telecommunications feature - - enables the
system to transmit and receive synchronous data
over communications lines; available in both card
and disc versions.

® RPG 11 Auto Report feature — simplifies program-
ming in RPG 11 by reducing much of the prepara-
tion and coding normally required to prepare users’
applications programs; available in disc-based ver-
sion only.

e Card RPG Il Braille feature — supplies an option to
list compilations and object programs in braille.

System 3/6 Only: BASIC. The BASIC language is
a stand-alone interactive programming system, which
uses a virtual memory concept to permit compilation
and execution of programs that do not fit into available
core storage. An optional feature of BASIC, DCALC,
provides macros for such mathematical functions as ad-
dition, subtraction, multiplication, division, roots, and
reciprocals; it thus can be used just like a calculator.
Users who are unfamiliar with programming languages
can use DCALC with ease.

BASIC includes a set of programs for system genera-
tion and disc pack use. The system disc stores system
programs and user data files and provides for continuous
execution of stacked jobs without requiring operator in-
tervention.

System 3/6 Only: Stat/Basic. A comprchensive,
interactive application program, Stat/Basic uses statis-
tical techniques for analysis of numerical data. It consists
of 40 procedures designed to aid the statistician, engi-
neer, researcher, or business analyst by supplying him
with the most commonly used statistical methods.
Stat/Basic is used in association with an IBM System/360
system.

For System 3/8, 10, and 15 Only:
BASIC ASSEMBLER, ANSI COBOL,
FORTRAN IV.

BASIC ASSEMBLER. The ASSEMBLER is a sym-
bolic programming language, machine-oriented for
System/3; used to produce object programs. Some run
under SCP, others are stand-alone programs.

System/3 Subset. ANSI COBOL. This subset of
COBOL furnishes the user with the most widely accepted
and used standard higher-level programming language.
COBOL, which was originally designed for business
applications, is available to Models 8, 10, and I5
systems.

System/3 Disc FORTRAN IV. The FORTRAN IV
compiler provides a high-level programming language
for the solution of scientific and mathematical problems;
also available to Models 8, 10, and 15.
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Program Products Other Than
Language Processors

Program products vary with the configuration because
many of the optional 1/O drivers and support utilities fall
into this category. A card-based Model 10 is a subset of
the disc-based systems because both systems handle cards.
Typical utilities include reproduce, interpret, 96-column
list, MFCU sort/collate, data recording, verifying, and 80
to 96-column conversion. Disc-based systems include a
disc sort facilitating sorting of sequential, indexed, and
direct file formats in either ascending or descending
sequence. The program provides six means of recognizing
records.

Application Programming Systems

There are numerous application programming systems
that are completely operational; the customer supplies in-
formation and parameters, and the systems are tailored to
his needs. The required level of user programming effort
depends on the specific application; it varies from none to
forms design to writing RPG source programs. Customer
responsibilities are delineated for cach system.

A sample of the numerous application programs
includes:
Hospital Accounts
Receivable, Card-Based
Order Point Technique for
Inventory Management
Card Bill of Material and
Requirements Planning
Apparel Business Control
Hospital Patient Billing

Optimum Blending
Appropriation Accounting
Citation Processing
Inventory and Requirements
Planning
Job Analysis System/3
Business Analysis/Basic
Health Welfare and Pension

Property and Liability Fund
Agency Accounting System for Radio and
Utility Billing System Television

Law Enforcement System
Unit Inventory Techniques
Bill of Material Processor

Shop Loading and Control
Health Welfare and Pension
Fund

Application Customizer Service

IBM Application Customizer Service was developed
for the small computer user. Small businesses are not
financially able to invest in personnel to develop in-
tegrated programming systems for their applications. The
Application Customizer Service allows each user to fill
out a questionnaire relating to a particular application;
the user specifies the content and layout of rccords and
reports, identifies calculations required, and chooses
processing procedures. Related jobs can be linked into an
integrated family. The user punches cards from the ques-
tionnaire and sends them to an IBM Basic System Center
where the cards are read as input to a System/360 Model
20. The Model 20 is programmed to run [BM's Applica-
tion Customizer Program.

The 360/20 output supplies the user with all the neces-
sary materials to prepare the computer program at his in-
stallation. The user must code the program, which is the
easiest step in the process of generating it.
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The Application Customizer Service is available for six
major business application areas: order writing and in-
voicing (prebilling and post billing, automatic backor-
dering, automatic selection of item prices or discounts),
accounts receivable (open-item or balance forward
method), inventory accounting (stock status reports), sales
analysis (reports classified by item, product class, custom-
er, or salesman), payroll (registers, paychecks, earning
statements, etc.), and general ledger accounting (internal
or client basis).

User Groups, Vendors,
IBM Newsletter

User Groups. There are four independent organiza-
tions of IBM customers, supplying a wealth of informa-
tion related to System/3. The user groups are:
COMMON, NASU (National Association of System/3

Users), GUIDANCE, and GROUP/3. These organiza-
tions enable interchange of information, routines, pro-
grams, and programming packages among their
members. Information services in the forms of
newsletters or publications allow members to keep
posted on available System/3 hardware and software
(IBM and non-IBM).

Vendors. Many application programs are available
from independent software houses. The programs can ei-
ther be rented or purchased outright from the vendor.

IBM Newsletter. One of IBM’s newsletters, the
Management Services Update, announces new program
products and user applications programs that apply to
any of the IBM systems. System/3 applications have been
receiving thorough coverage in order to demonstrate the
utility of the system.

PRICE DATA
Monthly Monthly
Model Rental Purchase Maint.
Number Description $ $ $
CENTRAL PROCESSORS AND
WORKING STORAGE
IBM SYSTEM/3 MODEL 6
5406 Processing Units with Keyboard (disc systems)
5406-B2 8K 649 29,300 137
5406-B3 12K 777 35,200 143
5406-B4 16K 903 35,900 143
Processor Options
1550 Command Keys 9-16 21 990 1
5732 Processing Unit Expansion 37 1,750 7
7081 Serial I/O Channel 165 7,490 5
IBM System/3 Model 8
Basic Processor (contains main storage and facilities for
addressing main storage, arithmetic and logical pro-
cessing of data, and controlling I/O units; includes
housing for one or two 5444 disc drives)(1) 650 26,100 115
Al4 16K Bytes 750 30,100 120
Al6 32K Bytes 850 34,100 150
Al7 48K Bytes 950 38,100 155
Al8 64K Bytes
Processor Options
3500 Dual Programming (capability to independently load and
process 2 programs simultaneously) 127 5,830 1
7081 Serial I/O Channel 175 7,940 S
5732 Processing Unit Expansion 37 1,750 7
IBM SYSTEM/3 MODEL 10
5410 Processing Units (card systems)
5410-A2 8K 361 16,400 42
5410-A3 12K 447 21,700 46
5410-A4 16K 611 22,400 46
5410-A5 24K 881 40,000 62
5410-A6 32K 1,145 40,700 62
5410-A7 48K 1,490 59,000 86
5410 Processing Units (disc systems)
5410-A12 8K 508 23,000 92
5410-A13 12K 622 28,300 96
5410-A14 16K 754 29,100 96
5410-A15 24K 1,025 46,600 112
5410-A16 32K 1,285 47,300 112
5410-A17 49K 1,630 65,600 136
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Monthly Monthly
Model Rental Purchase Maint.
Number Description $ $ $

IBM SYSTEM/3 MODEL 10 (Contd.)

Processor Options

3500 Dual Program 127 5,830 1
5501 Power Supply Expansion 55 2,290 1
5732 Processing Unit Expansion A 40 1,850 3
5733 Processing Unit Expansion B 21 816 1
5734 Processing Unit Expansion C 60 2,240 1
5735 Processing Unit Expansion D 21 816 1
7081 Serial I/O Channel 175 7,940 5
IBM SYSTEM/3 MODEL 15
5415 Processing Units
-A17 48K 1,630 63,000 227
-Al8 64K 1,740 67,000 232
-A19 96K 2,010 78,000 238
-A20 128K 2,225 86,000 248
B17 48K 2,310 92,000 235
B18 64K 2,410 96,000 240
B19 96K 2,660 107,000 245
B20 128K 2,860 115,000 255
Processor Options
5501 Power Supply Expansion 54 2,250 1
5733 Processing Unit Expansion 1 21 800 1
5734 Processing Unit Expansion 2 59 2,200 1
5735 Processing Unit Expansion 3 21 800 1
7081 Serial I/O Channel 172 7,790 7
MASS STORAGE
Disk For Models 6 and 10
5444-001 Disk Storage Drive 180 8,720 52
5444-002 Disk Storage Drive 297 10,400 52
5444-003 Disk Storage Drive 180 8,720 52
6378 Second Disk Attachment 50 2,420 5
For Model 8 and 10 Only
5444-A1 Disk Storage Drive 220 8,610 72
5444-A2 Disk Storage Drive 330 10,200 72
5444-A3 Disk Storage Drive 220 8,610 72
For Model 10 Only
4501 Higher Performance (1st disc attachment) 21 999 1
4502 Higher Performance (2nd disc attachment) 21 999 1
5422-001 Disk Enclosure 110 4,990 13
5440 Disk Cartridge (for all 5444 drives) - 175 ™
5445-001 Disk Storage Drive 386 16,000 93
5445-002 Disk Storage Drive 368 15,300 88
3901 First 5445 Disk Attachment 551 20,400 36
3902 Second 5445 Disk Attachment 15 612 1
2316-001 Disk Pack 20 525 ™
For Model 15 A Models Only
Disks
5444-A2 Disk Storage Drive 330 10,200 72
5444-A3 Disk Storage Drive 220 8,610 72
5445-001 Disk Storage Drive 386 16,000 93
3901 First 5445 Attachment 540 20,000 36
3903 Second 5445 Attachment 81 3,000 1
5440 Disk Cartridge (for 5444-A2) 175 ™
5422 Disk Enclosure 100 4,900 12
For Model 15 B Models Only
3340 A2 Direct Access Storage Facility (1 con-
trol and 2 drives) 1,059 40,000 80
Bl One additional drive 592 22,000 43
B2 Two additional drives 747 28,000 69
INPUT/OUTPUT
Punched Card (For Models 6 and 10}
129-001 Card Data Recorder (reading 80-col cards at 50 cpm,
and punching at 12-50 cpm; applies to ail 129
models) 135 6,240 42
129-002 Card Data Recorder 151 6,990 46
129-003 Card Data Recorder 162 7,490 47
5486-001 Card Sorter 98 4,780 42
5486-002 Card Sorter 133 5,470 64
1225 Alphabetic Sorting 7 226 1
2370 Auxiliary Card Counter. 10 525 3
7245 Sort Suppress/Digit Select 10 525 1
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Model
Number

1020
1025
1201
3215
3610
3950
4601
5570
6065
7503
8705
9671
96717
5496-001
3210
3666
7061/2
7501
7801
7850

1442-006
1442-007

4130
5424-A1
5424-A2
4100
4101

2501-A1
-A2
3630
8090
2560-A1
1575/6/7
1580
8100

3411-001
3411-002
3411-003
7951

3410-001
3410-002
3410-003
3211
3221

6550
7003

5213-001
5213-002
5213-003
3901/2/3
3960
4450
2222-001
2222-002
7951/2

5203-001
5203-002
5203-003
8642

Description

INPUT/CUTPUT (Contd.)

For Model 6 Only

Accumulate

Additional Accumulate Program Levels

Auxiliary Storage

Direct Punch Control

Expansion Feature

Feed, Variable Length

Interpret

Production Statistics

Reading Board Extension

Card Input/Output Attachment

Verifying Read Control

Special Character Arrangement ASCII

Special Character Arrangement EL

Data Recorder

Data Recorder Attachment

8-Bit Read/Punch

Self-Checking Number Mod 10/11

System/3 Attachment

3735 Attachment

2772 Attachment

For Models 10 and 15

Card Read Punch (300 cpm reading; 80 cpm
punching)

Card Read Punch (400 cpm reading; 160 cpm
punching)

1442-006/-007 Attachment

Multi-Function Card Unit (250 cpm)

Multi-Function Card Unit (500 cpm)

MFCU Attachment 250/60/60

MFCU Attachment 500/120/120

For Model 15 Only

Card Reader (600 cpm)

Card Reader (1,000 cpm)

2501 Coupling

2501 Attachment

Multi-Function Card Machine

Card Print (first/second/third 2 lines)

Card Print Control

2560 MFCM

Magnetic Tape

For Models 10 and 15

Magnetic Tape Unit & Control

Magnetic Tape Unit & Control

Magnetic Tape Unit & Control

3411 Magnetic Tape Attachment

For Model 10 Only

Magnetic Tape Unit

Magnetic Tape Unit

Magnetic Tape Unit

Single Density (1,600 bpi; phase encoded)

Dual Density (800 or 1,600 bpi; NRZI; only for
002 and 003 models of 3410 and 3411)

7-Track

Attachment to System/3 (for 3411)

Printers

For Model 6 Only

Printer (pin-feed platen)

Printer (vertical forms control)
Printer (vertical forms control)
Printer Attachment (for 001/2/3)
5213 Mdl 3 Enhanced Print Rate Attachment
Forms Stand Stacker

Printer (unidirectional)

Printer (bidirectional)

Printer Attachment (for 001/2)
For Model 10 Only

Printer (100 lpm; 96 positions)
Printer (200 Ipm; 96 positions)
Printer (300 Ipm; 96 positions)
Universal Character Set Control
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Monthly
Rental
$

102

210
276

150
665
145

150

437
557
675
160

199
264
330

58

86
81

173
216
270

122
378
416

71

262
319
470

15

Purchase

Monthly
Maint.
$
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Monthly Monthly
Model Rental Purchase Maint.
Number Description $ $ $

Printers (Contd.)
For Model 8 Oniy

3970 5203 Printer Attachment for 100-lpm Printer 63 3,160 11
3971 5203 Printer Attachment for 200-Ipm Printer 63 3,160 11
3972 5203 Printer Attachment for 300-Ipm Printer 104 4,610 14
For Model 10 Only
3475 Dual Feed Carriage 85 3,960 22
3480 Dual Feed Carriage Control 26 1,310 1
3970/1 Printer Attachment (for 001/2) 59 3,160 10
3972 Printer Attachment (for 003) 96 4610 13
4730 Additional Interchangeable Chain Cartridge 85 3,960 1
4740 Additional Interchangeable Chain Cartridge 119 2,960 36
5532 Additional Print Chain — 975 —
5558 Additional Print Positions (24) 53 1,590 2
5559 Additional Print Positions (12) 26 795 NC
5560 Additional Print Positions (36) 79 3,380 2
8371 Type Subs (1st slug; chain) 15§ 5 —
8372 Type Subs (each additional; chain) 7S 5 _
8373 Type Subs (1st slug; train) 208 15 -
8374 Type Subs (each additional; train) 158 15 —
8639 Universal Character Set Attachment 10 324 1
9950 Artwork per Character — 100 -
9951 Matrix (per slug; 2 char) - 150 -
9952 Set Up (for 2 char) - 50 -
9953 Matrix (per stug; 3 char) - 150 -
9954 Set Up (for 3 char) - 50 -
5421-001 Printer Control Unit for 1403 286 12,900 29
1403-002 Printer (60 lpm) 810 30,210 188
1403-NI Printer (1,100 Ipm) 946 36,680 216
1376 Aucxiliary Ribbon Feeding 78 2,745 17
1416 Interchangeable Train Cartridge (for NI) 98 2,960 ™
4140 Printer Attachment (for 002) 122 5,250 21
4150 Printer Attachment (for 003) 178 5,760 21
4740 Interchangeable Chain Cartridge Adapter 78 2,790 NC
5110 Multiple Character Set Feature (for 002) 10 410 2
5111 Multiple Character Set Feature (for NI) 10 410 2
5381 Numerical Print 235 8,055 10
5523 Preferred Character Set Feature 41 1,335 2
5532 Additional Print Chain 975 975 NC
6410/1 Selective Tape Listing (for N1/002) 198 7,220 11
6413 Selective Tape Listing Stacker — 265 ™
6420 Selective Tape Listing (for NI only) 293 10,600 26
8371 Type Subs (first slug; chain) 158 -
8372 Type Subs (each additional slug; chain) 78 -
8640/1 Universal Character Set (for N1/002) 10 410 2
9950 Special Chain Artwork - —
9951 Matrix (per slug) — -
9952 Set Up (2-char slug) — —
For Model 15 Only
1403-002 Printer (600 Ipm) 810 30,210 188
1403-00S Printer (465 Ipm) 626 28,940 135
1403-NI Printer (1,100 lpm) 946 36,680 216
4140 Printer Attachment (1403-002) 120 5,150 21
4135 Printer Attachment (1403-005) 110 4,700 21
4150 Printer Attachment (1403-NI) 175 5,650 21
5421 Printer Control Unit (for 1403) 260 12,740 26
Magnetic Character Readers
For Models 6 and 10
1255-001 Magnetic Character Reader (500 doc/min; 6
stackers) 870 39,400 231
1255-002 Magnetic Character Reader (750 doc/min; 6
stackers) 1,060 45,100 368
1255-003 Magnetic Character Reader (750 doc/min; 12
stackers) 1,400 61,400 484
1470 Balance List 73 3,320 7
3215 Dash Symbol Transmission 54 S 35 NC
4380 51-Column Card Sorting 16 734 NC
4520 High-Order Zero and Blank Selection 32 1,460 5
6303 System/3 Adapter 130 5,930 4
7060 Self-Checking Number 52 2,370 3
7850 2772 Adapter 47 2,130 3
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Model
Number

2265-001/002
4766
7960

3741-001
-002

-003
-004

8220
5471-001
4110

5471-001
4110
5475-001
4120

3881-001
1471
3450
3801
6451

2074
4765
1315
4703
7477
7850
3872-001
3875-001
4872-001

4872-003

3872
3874
3875
4645

4801
4802
6202
7851
2074

1315
3601
4703
4781

4782

5201
7477
7850

3601
4872-002
2084
1325
3602

Description
Displays
For Model 6 Only
Display Station
Alphanumeric Keyboard (for -001)
2265 Attachment for (-002)
Keyboards

For Model 8 Only
Single Data Entry Station (240-char CRT)

Same as 3741-001 except includes binary sync com-

munications adapter; can be used as remote terminal

transmitting at 1,200, 2,000, or 2,400 baud

Programmable Work Station (executes programs written

in APL)

Same as 3741-003 except has binary sync communica-

tions capability
3741 Attachment
Printer-Keyboard
Printer-Keyboard Attachment
For Model 10 Only
Printer-Keyboard
5471 Printer-Keyboard Attachment
Data Entry Keyboard
5475 Data Entry Keyboard Attachment

Optical Mark Readers
For Model 10 Only
Optical Mark Reader
BCD Read

Document Counters
Expanded Storage

Serial Numbering

DATA COMMUNICATIONS
For Models 6 and 10
Binary Synchronous Communications Adapter
Local Communications Adapter
Auto Call
Internal Clock
Station Selection
Text Transparency
Modem (2,400 bps)
Modem (7,200 bps)
Modem (4,800 bps; point-to-point)
For Model 6 Only
Modem (4,800 bps; multipoint tributary)
For Model 8 Only
Modem (2,400/1,200 bps)
Modem (4,800/2,400 bps)
Modem (7,200/3,600 bps)
Integrated Communications
Adapter
Local Interface (8,000 bps)
Local Interface (2,400 bps)
Medium-Speed Sync Line
Text Transparency
Binary Sync Communica-
tions Adapter
Auto Call
EIA Local Attachment
Internal Clock
1,200-bps Integrated Modem
(nonswitched)
1,200-bps Integrated Modem
(switched with auto
answer)
Modem Base
Station Selection
Text Transparency
For Model 10 Only
SIA Local Attachment
Modem (4,800 bps; multipoint tributary)

Binary Synchronous Communications Adapter (2nd)

Auto Call
EIA Local Attachment
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Monthly
Rental

183

Purchase

5,530
918
3,740

6,000

7,250
8,600

9,850
8,200
5,070
3,020

5,070
3,020
2,420
2,720

57,100
2,390
948
2,390
7,030

13,200
6,630
1,990
1,240

999
999
3,030
8,560
4,549

4,947

3,030
4,200
8,560

5,900
1,020
1,020
3,070
1,050

12,500
2,110
1,020
1,320

535

714
1,220
1,050
1,050

1,020
4,947
12,500
2,110
1,020

Monthly
Maint.
$

44
5
2

39



Monthly Monthly

Model Rental Purchase Maint.
Number Description $ $ $
4723 Internal Clock 28 1,320 1
7487 Station Selection 22 1,050 1
7851 Text Transparency 22 1,050 1
For Model 15 Only
2074 Binary Synchronous Communications Adapter (1st) 302 12,300 70
1315 Auto Call 45 2,075 1
3601 SIA Local Attachment 27 1,000 1
4703 Internal Clock 28 1,295 1
7477 Station Selection 22 1,035 1
7850 Text Transparency 22 1,035 1
2084 Binary Synchronous Communications Adapter (2nd) 302 12,300 70
1325 Auto Call 45 2,075 1
3602 EIA Local Attachment 27 1,000 1
4723 Internal Clock 28 1,295 1
7487 Station Selection 22 1,035 1
7851 Text Transparency 22 1,035 1
4765 Local Communications Adapter 162 6,500 30
3741-002 Data Station 206 7,250 54
3271-002 Control Unit 194 7,340 13
3275-002 Display Station 156 6,630 14
Notes:
— Not Applicable
NC — No Charge TM Time and Material Basis
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IBM
System /32

OVERVIEW

The System /32 is the lowest cost system IBM
offers to the small computer user, a minimum
basic configuration leases for $770 per month. It
is designed for first-time computer users who do
not have a programmer on staff, and will wel-
come a turnkey system with a total hardware/
software package. An RPG II compiler is avail-
able, however, for those users who want to do
some programming. It is rumored that IBM
bandied the name of System/3 Model 2 around
before settling on System /32, which indicates it
is a new system but has some connection with
System/3. System/32 RPG II programs can be
recompiled and run on System /3.

System/32 is a total system configuration that
cannot be field upgraded but must be changed to
a new system if upgraded.

Commercial software packages, called Indus-
try Application Programs (IAPs) are available
for five application areas: construction, whole-
sale food, wholesale paper and office products
companies, hospitals, and membership organi-
zations and associations. Each package consists
of five or more modules that will be tailored to a
customer's application to handle such things as
accounts receivable, accounts payable, payroll,
inventory control, billing, and so on. Data entry
for the S/32 can be from the console or diskette,
but it is meant to be via diskette prepared off-
line on a 3741 Model 1 or 2 Data Station. Thus,
total system cost will include the cost of the 3741
as well as the 5320 (the S/32 processor). First
deliveries are scheduled for March 1975.

COMPETITIVE POSITION

Because of their investment in applications
software, today's computer users are reluctant
to switch from one computer vendor to another.
Users are concerned that upgrade systems be
software compatible with the system they are now
using. An ever larger proportion of vendors'
sales are to their own customers. Thus, it has
become increasingly important for vendors to
capture novices as they become first-time com-
puter users.

Furthermore, small businesses are relatively
virgin territory for computer sales, primarilybe-
cause there are so many of them, but also because
the support requirements are large in compari-
son with hardware requirements. Thus, this
market must be served locally either by a large
vendor with a very large service organization or
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by a local organization. Some minicomputer
manufacturers with commercial configurations
have gone to local distributors who will service
customers in their areas.

Burroughs and NCR have done very well in
this market with programmable accounting type
machines: Burroughs with its L Series and NCR
with its 299.

The System/32 is slightly higher up the scale
than an accounting machine but it is below the
smallest System/3. It is in a range comparable
to the Burroughs B 700 and B 1710 and NCR 8200
(see Table 1). The S/32 serves notice that IBM
intends to get its share of the entry level market,
the fastest growing segment of the computer
market.

COMPATIBILITY

The System/32 is compatible with the IBM
System/3 at the RPG II source language level.
Programs developed for System/32 can be re-
compiled and run on any System/3 model.

CONFIGURATION GUIDE

The basic System/32 configuration consists
of the CPU with 16K, 24K, or 32K bytes of
MOSFET memory; 600-nanosecond cycle time;
disc storage; a read/write diskette unit; and an
operator's console with display screen, key-
board, and printer. All system units are housed
in the desk-sized 5320 unit.

Discs are available in two models for large
files: one stores 5M bytes and the other 9.1M.
Access time ranges from 13 to 180 milliseconds
on the 5M-byte unit and from 14.2 to 167 on the
9.1M-byte drive; transfer rate is 889K bytes per
second.

The diskette is the same as that used with the
3741 data entry station. It can store variable-
length physical records of 1 to 128 characters
that can be chained into 1,280-character logical
records. A single diskette can hold 1, 898 phys-
ical records.

The Operator's console has a standard type-
writer keyboard in addition to a 10-key numeric
cluster and function keys for up to 24 commands.
The visual display screen uses a 64-character
set and displays six lines with 40 characters per
line. It is used for operator guidance, file in-
quiry, or other functions under program control.
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Table 1. Comparison of IBM System/32 with Competitors

Characteristics SysieBrlf/32
Central Processor
Microprogrammed Yes
Memory
Type MOSFET
Capacity (bytes)
Min 16K
Max 32K
Cycle Time (nsec) 600
Disc Type Cartridge
Capacity (M bytes) 5/9.1
Access Time avg (msec) 80.1/82.6
Char Printers 40/80
Speed (cps)
Line Printer (132 cols)
Speed (Ipm) 50/100/155

Char Set 48/68
Price of a Configuration

(with processor, 1 console,

32K-byte memory; printer,

125 1pm; 4.9M-byte disc)

Purchase ($) 41,600
Monthly Rental ($) 1,082

(1) Also supports disc pack drives.

Burroughs Burroughs NCR
B 700 B 1712 8200
Yes Yes Yes
Core MOS -
32K 16K 32K
48K 40K 48K
1,000 3,000/3 bytes -
(1)

4.6/9.2 2.3/4.6/9.2 4.9/9.8
80 90 42.5
90,/180/400 90/300 125/300
16/64/96 64/96 64/96
49,650 64, 155 39, 750
1,242 1,735 1,285

The console printer is a serial 7 by 7 matrix
printer available in two models that operate at 40
or 80 characters per second.

The 3741 Data Entry System is used off-line to
prepare the diskettes for data entry into the
System/32.

Line printers are also available to print 132-
column lines at 50, 100, or 155 lines per minute
using a 48- or 68-character set.

A data communications adapter is optional for
BISYNC or SDLC communications.

SOFTWARE

Software consists of a System Control Program
(SCP) with Operator Control Language (OCL) for
communication between system and operator,
RPG 1I Compiler, and Utilities — Data File Utili-
ties, Source Entry Utility, and SORT.

In addition, custom tailored Industry Applica-
tion Packages (IAL) will be available for a par-
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ticular application.

Five will be available for

initial deliveries of the System/32; others will be

added.

DATA COMMUNICATIONS

The RPG II compiler supports the optional

data communications adapter for both bisynchro-
nous and synchronous data link control
communications.

PRICE DATA

A new Term Availability Plan (TAP) is avail-
able in addition to a monthly availability charge
(MAC) 30-day lease. The system can also be
purchased. TAP is a 3-year lease plan that pro-
vides a 5 percent reduction over MAC rates.

For the first year, the rate cannot be raised: it
can be raised by 5 percent in the second and third
years. The basic system price includes CPU
with 16K bytes of memory, operator's console,
and the various printer/disc combinations as
shown in Table 2.



BASIC SYSTEM

These prices include CPU with 16K bytes, operator's console, and the printer/disc combination

Table 2. IBM System/32: Prices

shown.
System /32
Lease Rates, $
Printer Disc Size
5M Bytes 9
MAC TAP MAC
40 cps 809 770 898
80 cps 851 810 940
50 1pm 914 870 1,003
100 Ipm 982 935 1,071
155 1pm 1,050 1,000 1,139
OPTIONS
MAC
$
8K Memory
Module 50
Bisync
Communications 95
SDLC 116
SOFTWARE
Construction
Hospitals
Wholesale Food
Memberships
Wholesale Paper
RPG-II
Utilities

. 1M Bytes
TAP

855
895
955

1,020

1,085

TAP

48

90
110

Initial
Charge
$

470-2, 330
2,000
2,975
1,485

2, 500-2, 975

Purchase Price/
Monthly Maintenance, $

Disc Size

5M Bytes

33,100/165
33,300/170
37, 500/185
37,600/195
37,800/205

Purchase
Price

$

2,000

3,600
4,400

9.1M Bytes

36,100/175
36,300/180
40, 500/195
40, 600/205
40,800/215

Monthly

Maintenance

$

2.50

10.00
15.00

Monthly
License

$

20-100
868
140

62
120-455
25
15
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IBM
System /370 Model 115

OVERVIEW

System/370 Model 115 is a small general pur-
pose computer marketed primarily for business
applications, It supplants the System/370 Model
125 as the smallest, fully upward compatible
member of IBM's System/370 family of compu-
ters, as well as the smallest entry-level compu-
ter into the System/370. It can also be consid-
ered an upgrade system for present users of Sys-
tem/360 Models 20, 22, and 25; System/3 Models
6, 10; and the 1130 system. Although the 115 may
not be an upgrade system for System/3, Model 15
users, the 115 does offer a migration path into
the System/370.

Conversion to the System/370 via the Model
115 allows all but the System/3 Model 15 users to
benefit from a more efficient multiprogramming
capability; more processor instructions; more
modern hardware technology in CPU and main
storage; cost-effective facilities of virtual stor-
age; and faster, larger-capacity, lower cost-per-
byte discs. Model 115 is directly compatible with
the 360/22 and 25 and can emulate the 360/20. It
offers no compatibility bridges to the System
1130, although it does offer similar applications
programs. The 115 does, however, offer 1401/
1440/1460 compatibility.

As for compatibility with System/3, the 115
can handle programs written in RPG II and Cobol,
and it is equipped with both 80- and 96-column
card equipment. IBM calls this "entry level"
compatibility.

In fact, this compatibility with System/3 is no
different from that offered by the Model 125; that
is, the systems are not compatible. The 115 and
System/3 record and handle data differently, and
they use different addressing schemes. IBM has
not yet announced any conversion aids. In effect,
the Model 115 differs little from the Model 125;
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it has less total core capacity and costs less.
Both systems offer the same improved perfor-
mance over the 1130, 3/10, 360/20, 360/22, or
360/25.

Whether or not the 115 will offer improved
performance over the System/3 Model 15 has yet
to be seen. Both use the same memory technol-
ogy. The 115's virtual storage operating system
may be a little too sophisticated for the entry
level user. A knowledge of program mixes is all -
important to avoid operating system overhead and
thrashing, and this knowledge requires training.
The Model 15's operating system appears nicely
suited for entry-level operation, and it probably
can be run with on-hand personnel with minimum
training. Neither system has been delivered yet,
so it is too early to tell exactly how the 2 sys-
tems will compete. The 115, as well as the Sys-
tem/3 Model 15, is slated for first delivery in
March, 1974, Figure 1 shows a plot of price ver-
sus memory capacity for various models of Sys-
tem/3, System/360 and System/370. According
to this Figure, the only systems that can be up-
graded to a 370/115 without increasing costs are
a 360/30 with 64K-byte memory and a 360/25
with 48K-byte memory. In terms of performance,
however, these systems should probably be up-
graded to the 370/125.

To increase processing power beyond the
Model 15, System/3 users must upgrade to the
125, not to the 115; and that upgrade costs more
than double that of a System/3.

IBM is increasing its emphasis on the com-
munications market, and the 115 can be used as
a front-end processor, a host processor, or a
remote job entry (RJE) workstation. A total of
4 synchronous and 8 asynchronous lines or 5
synchronous lines can be attached to integrated
communications processors; that is, the lines
are directly attached to the CPU.

Programming support for the Model 115 is
DOS/VS. Language processors available are
RPG II, Cobol, Fortran, PL/1, and Assembler.
Conversational Basic, as enjoyed by System/3
Model 6 users, is not supported. Initial applica-
tions at which the 115 is targeted are banking,
manufacturing, and automobile industries.

Compatibility

The Model 115 is totally upward compatible
with other System/370s., Most DOS programs
from 360s can run immediately under DOS/VS.
Current Model 22 and 25 programs can be run
using the optional System/360 I/0 compatibility
and 2311-1 compatibility features. The changes
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S/360 (30)

S/360 (25)

MONTHLY RENTAL PRICE (x $1, 000)

S/370 (125)

4 4 |
T

I
T T T T Ll

96

4
Ll T T
128 160 192 256

MAIN STORAGE INCREMENTS IN K (K = 1,024 BYTES)

73-1450

Figure 1. IBM S/3, S/370, and S/360 Storage: Rental Comparison

are reflected in the control language because disc
storage under DOS is allocated by specific vol-
ume, track, and extent.

DOS/VS supports an integrated System/360
Model 20 emulator which includes access to
pseudo-2311 discs.

DOS/VS allows the definition of 5 memory
partitions. One will probably be dedicated to the
spooler program (Power), which requires 18K
bytes; another could be dedicated to teleprocess-
ing; and perhaps another to background process-
ing. Any memory below 128K bytes appears
barely sufficient to use the virtual system fully.
Albeit the 115 is a flexible, small general -pur-
pose machine in terms of hardware, its soft-
ware seems potentially ponderous and susceptible
to thrashing.

PERFORMANCE AND COMPETITIVE POSITION

Systems that compete from the standpoint of
performance with the S/370, 115 are the Bur-
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roughs B 1726, the HIS 2030, and others. Cur-
rently, the Burroughs B 1726 is a powerful ma-
chine very well suited for small- to medium-
scale general-purpose processing with a business
orientation. With optional equipment, the 1726
can accommodate over a half-billion bytes of on-
line storage; up to 8 communications lines on a
multiline controller; and addresses for up to 96K
bytes of main storage. The MCP-II operating
system utilizes the same paging technique used
on the very large multiprogramming, multipro-
cessing B 6700/7700 machines.

Currently, the 1726 is most suitable for Cobol
programs; however, the sophisticated architec—
ture for reconfigurable microprograms is easily
adaptable to other languages, to a multiprocess-
ing environment, or to the emulation of other ma-
chines. To date, only emulation of the IBM 1400
series, however, has been announced. IBM re-
cently announced the same capability on the 115.

The 115 has a larger main memory addressing
capacity, (a current maximum of 160K bytes),



fewer communications lines, and a more compli-
cated operating system than the 1726. DOS/VS
requires more processing overhead than does the
1726's MCP-II; that is, DOS/VS requires more
main storage addresses, more direct access
storage space, and more instructions for paging
and address translation than the MCP-II. A spe-
cific example is the size of routines resident in
main storage: 8K bytes for the MCP-II, and 18K
bytes minimum for DOS/VS.

Both DOS/VS and MCP-II perform spooling
operations; MCP-II allocates resources in a more
sophisticated way than does DOS/VS. For ex-
MCP-II assigns data sets dynamically while DOS/
VS requires specific device information.

The HIS 2030 with a maximum core capacity
of 96K bytes does not use modern storage tech-
nology, nor does it offer an operating system of
the sophistication of DOS/VS or MCP-II. It does
offer a large amount of on-line storage, and it is
oriented toward communications processing. A
dedicated system running under OS/2000 and the
DATANET 2000 is a strong contender for com-
munication applications, but the 2030, because
of its limitations on main storage addressing,
could do little else. Honeywell apparently real-
izes this because they have announced the MSR/
2000 operating system for exclusive use of the
2030. This offers dual-programming capabilities
and communication facilities that are slightly
better than those of the 115, but they are not
equivalent to the powerful DATANET 2000.

Certain characteristics are common to all of
the competing systems; all offer Cobol, RPG,
and Fortran, The 1726 does not offer an assem-
bler language, but the other systems do. All are
upward compatible with larger medium system
models of general-purpose computers. All offer
more or less industry compatible peripherals.

CONFIGURATION GUIDE

One central processor is available for the 115.
The 3115 has a 480-nanosecond, 2-byte, memory
cycle time; it provides arithmetic and logic cir-
cuits, plus a direct disc attachment, reloadable
control storage (20K words of 22 bits, a concept
borrowed from the 125), and main storage. The
main and control storage use MOSFET (metalox-
ide semiconductor field-effect transistor) tech-
nology. Main storage is available in 4 sizes:
64K, 96K, 128K, and 160K bytes.

The 115 has also borrowed the '"floppy disc"
concept from the 125. The removable magnetic
diskette contains the microcode for the basic
system, the optional features ordered for the
system, and CE diagnostics. Error logging
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therefore is on the diskette instead of in CPU
registers, as is done on all larger 370s, except
the 125.

Standard Features

Standard Model 115 features include a com-
mercial instruction set, dynamic address trans-
lation (required for virtual storage; to address
up to 16M bytes), channel indirect data address-
ing, program event recording, monitor call,
interval timer, time-of-day clock, CPU timer and
clock comparator, store and fetch protect, byte-
oriented alignment, and special reliability, avail-
ability, and serviceability features. Also included
are the Display Operator Console (DOC), a CRT
plus keyboard, and direct attachment of the 3340
Model A2 two-disc drive storage. Additional
3340s, Model Bl or B2, are attached to the 3340,
to a maximum of 4 drives.

The reloadable control storage is provided
with the optional card 1/0 attachment, printer
attachment, integrated communications adapter,
and the byte multiplexor channel.

1/0 devices attached via integrated controls
or adapters are the 3340 direct access disc drive,
the 3411 magnetic tape units, the 2560 and 5425
multifunction card units, the 5203 printer, and
the communications adapter.

1/0 devices connected via the byte multiplexor
channel are the same as those that can be con-
nected to the byte multiplexor channel on System/
360 Models 22, 25, 30, and 40. The byte multi-
plexor channel has 32 subchannels (8 shared; 24
unshared), giving a maximum data rate of 29K
bytes per second in burst mode and 19K bytes per
second in byte mode. Devices requiring higher
sustained data transfer rates cannot be attached.
The multiplexor channel and the integrated card
I/0 attachment require special features to be in-
stalled together.

PERIPHERALS

Except for the 3330 disc storage facility and
the 3803/3420 magnetic tape substations, the
Model 115 supports the same peripheral devices
as the Model 125. These devices attach as al-
ready described in the Configuration Guide.

Table 1 lists the specific punched card periph-
erals available and Table 2 the magnetic tape
units, Other peripherals available include the
3203 printer, which is a faster and considerably
more expensive version of the 1403 printer, and
the 3340 disc storage and control, The 3340 can
be used only under virtual storage operating sys-
tems. It uses the 3348 single cartridge data
module to hold the disc recording surface, the
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access arms, and the read/write heads. The Other peripherals available are the 1287 Op-
3540 Diskette I/0O unit can also be used. tical Reader, the 3881 Optical Mark Reader and

Table 1. IBM S/370 Model 115: Card Equipment

Channel or Control Unit
Identity Columns Integrated Impl tatio

Attachment mpiementation
3504-A1, A2 Card Reader 80 1 Internal
3505-B1, B2 Card Reader 80 C Internal
3525-P1, P2, P3 Card Punch 80 C/3505 Internal
1442-N1 Card Read Punch 380 C Internal
1442-N2 Card Punch 30 C Internal
2501 Card Reader 80 C Internal
2520-B1 Card Read Punch 80 C Internal
2520-B2, B3 Card Punch 80 C Internal
2540 Card Read Punch 80 C/2821 In 2821
2560-A1 MFCM (360/20 device) 80 I Internal
2596 Card Read Punch 96 C Internal
5425-A1, A2 MFCU 96 1 Internal
Note:

(1) Channel is optional byte multiplexor.

(2) The 3525, 2560, and 5425 cannot coexist in integrated attachments, but either of the
latter 2 can coexist with an integrated 3504,

Table 2. IBM S/370 Model 115: 3411/3410 Magnetic Tape

Characteristic Model 1 Model 2 Model 3

Data Rate (kb/sec)

at 1, 600 bpi/PE 20 40 80
at 800 bpi/NRZI 10 20 40
at 556 bpi/NRZI 6.9 13.9 27.8
at 200 bpi/NRZI 2.5 5 10
Tape Speed (ips) 12.5 25 50

Interblock Gap
Time (msec)

9-track (0.6 in.) 48 24 12
7-track (0.75 in.) 60 30 15
Avg Read/Write
Access Time (msec) 15 12 6
Full-Reel Rewind
Time (min. ) 3 3 2
Max Drives/Subsystem* 4 6 6
Note:

* The 3411 is a tape drive with a built-in control unit. It can attach a number of
single-drive 3410 tape units having the same model number. Connection to a 115
requires an appropriate attachment.
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the 3886 Optical Charact