®  Telecommunications Marketing Center
Raleigh, N.C.

Communications
Systems
Bulletin

3270 PRODUCT EXCELLENCE...1985

DAPS Codes 0895 and 0941
2705-0264-01
September 1985 IBM INTERNAL USE ONLY



3270 PRODUCT EXCELLENCE...1985

Raleigh Market Support Center - Workstations



As with most documents of this type, many people have contributed their
thoughts and experience. In particular Competitive Marketing Programs,
NAD, and IBM Canada Western Region have made significant contributions
to the marketing strategy underlying this presentation. Since
competitive products are constantly changing, Competitive Marketing, or
the COMP file on HONE, should be accessed to obtain the most recent
status of "3270 compatible" products.

The information contained in this document has not been submitted to any
formal IBM test and is distributed on an "As Is" basis without any
warranty, either expressed or implied. The use of this information or
the implementation of any of these techniques 1is a customer
responsibility and depends on the customer's ability to evaluate and
integrate them into the customer's operational environment. While each
item may have been reviewed by IBM for accuracy in a specific situation,
there is no guarantee that the same or similar results will be obtained
elsewhere. Customers attempting to adapt these techniques to their
environments do so at their own risk.

In this document, any references made to an IBM licensed program are not
intended to state or imply that only IBM's licensed program may be used;
any functionally equivalent program may be used instead.

It 1is possible that this material may contain reference to, or
information about, IBM products (machines and programs), programming or
services that are not announced in your country. Such references or
information must not be construed to mean that IBM intends to announce
such IBM products, programming or services in your country.



3270 PRODUCT EXCELLENCE...1985

OBJECTIVE:

This presentation is designed to market the strengths of the 3270 family
as 1t contributes to end user satisfaction and productivity; to
emphasize the interdependencies of SNA, the 3274 and attached devices;
and to show how implementation of the full SNA 3270 product line will
optimize overall cost and performance.

PRESENTERS:

Marketing representatives, system engineers, and communication and
workstation specialists (communications specialist skills not required).

AUDIENCE:

Customer MIS director and staff. The presentation materials are
structured to allow the presenters to tailor them to their specific
audience and needs. Three suggested agendas for a short (45 min),

medium (1-2 hours) and long sessions (3-4 hours) are provided.

NOTE:

1) This presentation has been updated +to reflect current product
offering and strategies as of June 18, 1985.

2) The foils are NOT IBM Confidential; the Script is classified as IBM
CONFIDENTIAL.
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SUGGESTED PRESENTATIONS

The audience will determine the content and duration of your
presentation.

Typically, the 3270 Product Excellence is the kickoff presentation. Use
this to establish the architecture and quality of the IBM product line.
Key points to address are: the "sum is greater than the total of the

parts", IBM's corporate commitment to '"being the low cost quality
producer" and that the 3274 has and will continue to grow as the
customers' needs change. Make certain to choose the workstation foils

and highlight the points of most importance to your customers!

The workstation investment presentation shows why workstations are a key

part of the total solution. Key to the investment is the understanding

that the SMALLEST PART of the total investment is the workstation itself
when compared to the cost of the user. Stress the erogonomics of the

IBM products you are recommending to your customers.

The detailed 3274 presentation covers the important technical issues
that the customer technical advisors will want to understand in order to
recommend the BEST TOTAL SOLUTION to their management. An ideal time to
present this would be prior to a Workstation procurement. Stress the
key areas of HOST network problem reporting, response time statistics
and the excellent IBM Service organization.

Short, medium and long versions of customizing this presentation are
outlined below. Double "X"s represent added emphasis in a given area.

AUDIENCE TOPICS
3270 PRODUCT 3274 DETAILED WORKSTATION
EXCELLENCE PRESENTATION INVESTMENT

MIS DIRECTOR S X X
M X X X
L XX X X
USER EXEC S X XX
M X XX
L X XX
TP PLANNER S
SYS PROG M X XX
L XX XX X

The following three pages are meant to get the presenter into the
Workstation environment.



PRIMARY MESSAGES

The business world is becoming increasingly dependent upon data
processing communications. As this dependence grows, the ability of
networks to grow and adapt to technological advances should be a primary
selection criterion. IBM's communications products are designed to
facilitate growth and adapt to change, while maintaining compatibility
with already installed equipment. These benefits are derived from a
systems design which distributes function across the various elements of

the network as appropriate. Key elements include the IBM 3725, 1IBM
modems, the IBM 3274, and the IBM 3270 family of displays and printers.
Each element works with the others to minimize overall network costs and
maximize user productivity and satisfaction. The whole is greater than
the sum of the parts; eliminating any of the network elements
substantially reduces the potential overall benefit.

The IBM 3274 is a cornerstone of the system. By virtue of its
microcoded operating system and its location at the user end of the
network, the 3274 is ideally located to improve:

Workstation usability

Access to network services

Network performance

Network Manageability

Ability to grow without disruption
As we advance in the world of Office Automation, Electronic Mail, and
Personal Computers, the flexibility to add function and attach widely
differing terminal configurations to a single cluster controller will be
critically important. The IBM 3274 has demonstrated its ability to

accommodate new and varied function. Its importance as a basis for
future growth cannot be overstated.



COMPETITIVE MARKETING

The 3270 product line has been so successful that it has attracted a
number of "IBM 3270 Compatible" vendors. Many of these vendors offer
workstations which attach directly to IBM controllers. Others require
their own controllers. When marketing against "3270 compatible"
products, it is important to know how "compatible" the competitive
product really 1is. For example, a product 1line which requires
proprietary controllers must be micro-coded by its manufacturer to
emulate the IBM 3274. Typically, this emulation is a subset of the

function provided by the IBM 3274. "SNA Compatibility" may simply mean
coexistence on an SDLC link. "PC Attachment" may be nothing more than
3278 Emulation by a Personal Computer. "3270 compatibility" may really

mean basic function, which does not 1include Extended Data Stream
capabilities like eight-color, multiple logical units, efficient PC to
host file transfer and vector or programmed symbol graphics.

Unfortunately, it is impossible to provide a list of IBM "exclusives"
because, in almost every case, a given IBM 3270 feature is offered by at
least one competitive vendor. However, there is no competitive product
that provides the complete spectrum of functions, features, quality and
reputation for service provided by IBM.

Throughout this presentation, you will find "Notes to the Presenter"
which highlight IBM strengths. Few of these strengths can be considered
IBM exclusives today; over time, it 1is reasonable to assume that
competitive products will incorporate many of these features. It should
be stressed that the architecture is the key IBM exclusive. Since IBM

is the architect, it 1is reasonable to assume that IBM will continue to
lead other vendors 1in implementing new features. For the 1latest
information on other vendor announcements, consult COMP on HONE.

CONTROL UNIT COMPETITION. : Stress IBM's ability to provide added
function by simply wupdating 3274 diskettes. Since the IBM 3274
micro-processor 1s a proprietary device, other vendors cannot use
IBM~coded diskettes to provide comparable function. Other vendors do
offer microcoded controllers, but only IBM controllers can execute
IBM-written microcode. One specific feature...Extended Data Stream...is
especially significant because, without it, attached workstations are
limited +to the 3277 subset function. As of this writing, no known
competitive controllers have demonstrated full support for this
important foundation for technological growth. This presentation
highlights the value of the Extended Data Stream feature.

WORKSTATION COMPETITION. When competing with terminals that attach
directly to IBM 3274 controllers, stress the ergonomic benefits of IBM
keyboards; the excellent quality of the IBM CRT image; EIGHT colors; -
graphics; and large screens. Very few vendors offer all of these
capabilities. Another strong IBM advantage in the workstation area is
the low cost of maintenance (implying a high quality, highly reliable
product) and the traditionally high residual value of IBM 3270 displays.



Note to Presenter: A Module entitled "The Workstation Investment" has
been included in this REVISED PRESENTATION FOR USE IN APPROPRIATE
SITUATIONS. ‘

It may be of value to describe the process by which new 3270/SNA
products are defined within IBM. An Architecture Review Board meets
regularly (currently monthly) to consider proposed 3270/SNA extensions
and new products. Because this review board 1is aware of SNA and
3270-attachable products under consideration for future announcement,
appropriate measures are taken to avoid design conflicts and provide for
future requirements.

Non~IBM vendors do not have the benefit of knowing IBM's product plans;
nor do they participate in the Architecture Reviews. Hence, certain OEM
features may preclude implementation of new IBM features in their "IBM
compatible" products. A recent example of this is the use of the
Operator Information Area at the bottom of the screen. The Architecture
Review Board ensures compatible wuse of this area across all 1IBM
workstations. Currently, some  non-IBM vendors have difficulty
implementing the very popular Entry Assist capability because of their
non-architected use of the Operator Information Area. Similarly, certain
keys are required to enable the new features, like -Response Time
Monitor. Vendors who do not provide those keys, or who have assigned
other meanings to them may find it difficult to implement
subsequently-announced IBM 3274 capabilities.



(v-1) IBM 3270 "THE STANDARD OF THE INDUSTRY"

Since its introduction in 1971, the 3270 has become the standard
communications product of the industry. Based on its reputation for
guality, ease of wuse, and flexibility this status is well-deserved.
This presentation will highlight the reasons for the excellent
reputation of the 3270 family, and discuss the architecture that makes
it possible.

(V-2) IT GETS BETTER AND BETTER AND BETTER!

The 3270 was initially announced in 1971. At that time, the primary
communications control technique was Binary-Synchronous, and the
communication media was telephone wires. Line speeds were typically
1200 bits per second and networks were much smaller than they are today.

In 1974, new models of the 3270 controller...3271 Models 11 and 12...
were announced. These models were designed to work with the new SDLC
line control facilities. Because the original 3271 logic was
hard-wired, hardware changes were required when users converted from BSC
to SDLC.

In 1977, micro-coded 3274 models (1A, 1B, and 1C) were introduced.
Because the 1logic was no longer hard-wired, new capabilities 1like SNA
support were possible; however, this announcement was far more
significant than it initially appeared. Programmable intelligence in
the 3274 was the foundation for a series of announcements that are still
evolving.

In 1979, IBM announced the 3274-51C for smaller remote clusters. Also
announced at this time was an Extended Data Stream capability for the
new 3279 color graphics display. However, the Extended Data Stream was
not provided just to allow color and graphics. Extended Data Stream was
really the foundation for a much more significant announcement which was
not to come until 1983...Intelligent Work Station support. (more later).

A yvear later, November, 1980, the 3274 models 21 and 31 were announced,
with 64k and 128k of memory, respectively.

The next 3274 microcode announcement was called Entry Assist. This
micro-coded feature adds typewriter-like functions such as tab stops,
margins, audible end of line signal, and word wrap to workstations
attached to the 3274. This was the first announcement in which the
power of the 3274 really became visible to the end-user. An important
aspect of this announcement is that like many other 3270 functions, this
new function could be added to terminals that were acquired six years

earlier. ~

Intelligent Work Station support, or PC connectivity, was announced in
March of 1983. The important aspect 'of this announcement is not simply
PC emulation of a 3270 display. The importance of this announcement is
support for the intelligence in the Intelligent Workstation.

To support the increased requirements for network management, the 3274
was enhanced with the Response Time Monitor (RTM) feature to allow



collection of individual user statistics. Customer Network Control
Centers were able to extract RTM data at the host with the announcement
of Network Logical Data Manager Release 3 (NLDM). Errors are reported
to the host console to flag problem situation facilitating prompt
resolution. The benefits of these new features have increased end user
satisfaction through higher availability and more consistent response
time. '

(V-3) WHY?

What has made this growth and customer acceptance possible? The 3270
family is based upon a design, or architecture, which ensures its
ability to grow and change as technology evolves. Components of this
architecture include host programming support, (DB/DC and SNA products),
the 3270 products themselves, and a total system which integrates
application software, communhication protocols, controllers,
workstations, and the end-user into a single synergistic network.

Full implementation of this end-to-end architecture results in a system
which can accommodate the growth and change that are inherent in the
dynamic world of telecommunications. In addition, the architecture
includes automated network management capabilities.

Why did the 3270 family become the standard of the industry? Because it
satisfied customer requirements while protecting their investment in its
technology.

(V-4) WORKSTATION GROWTH.

In 1978, a study by the US Bureau of Labor Statistics predicted that by
the end of the decade there would be roughly 30 million workstations
installed. That's equivalent to one workstation for every two white
collar workers.

Note to Presenter: More recent studies, such as International Data Corp
1984 in Forbes magazine forecasts even more aggressively with nearly 1:1
workstation to office workers by 1987 or 60 million workstations. No
matter which forecast vyou feel more representative, the rate of change
and sheer magnitude of the workstation population must be a key planning
factor of every organization.

What is causing this growth? Productivity gains for the traditional

DB/DC user continue to justify additional workstations. However, the
advent of software with which business professionals can access
automated analysis tools; artists can prepare color graphics

presentations with on-line displays; secretaries can use interactive
text/office systems; and executive workstations are linked to telephone
systems for automated messaging/calendering, etc; and all systems need
interconnection and occasional host access... all contribute to
Workstation growth and help substantiate the forecasts.
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In order to prepare for this explosive growth, it 1is of «critical
importance that customers begin to install a system which is designed to
accommodate it. The 3270 family of products in an SNA network is such a
system.

(V-5) 3270 WORKSTATION FAMILY.

A major reason for the success of the 3270 family is the wide range of
workstation offerings available for attachment to the IBM 3274
departmental controller. Like an artist who needs a variety of colors
on his pallet +to be successful in the <creation of a satisfactory
painting, the designer of a departmental system of workstations needs a
variety of device functions to satisfy all users at a reasonable overall
cost. Starting with the economical 3178 and large screen displays for
conventional on-line DB/DC applications; the 3180-1 for programmable
keyboard and modifiable screen sizes; continuing through the 3179/G
Color graphics device used by business analysts; the popular PC with
Displaywrite 3 software for office/text efficiency; and the exciting new
3270-Personal Computer family of workstations; all of these workstations
and more are attachable to an IBM 3270 SNA network.

Printer options, attachable to the same departmental controller include
inexpensive matrix printers, color graphics printers, high speed line
printers, correspondence quality office printers, and the new All Points
Addressable publications-quality 4250 printer. The new 3179/G Color
permits attachment of a printer to an individual workstation for end
user convenience and productivity.

This full pallet of workstation offerings means that as your workstation
needs increase and change, the 3270 family can accommodate that change
without disrupting existing users, and without impacting your investment
in communications equipment. As all the forecasted workstations come
online, the concept of a departmental hub becomes increasingly
important. The attachability options of the 3270 family make it
possible to support this variety of user functions with one standard
controller, one standard technology, proven reliability, and the
management tools needed to control such a vital network. :

(V-6) NETWORK COMPONENTS
The network consists of several components:

1. The central hardware and software, which controls the transfer
of data between application programming and communications media.
This is where performance enhancement, growth flexibility, and user
satisfaction really begin. Many of these benefits are only
possible when both ends of the communications link (host-3705/3275
and 3274) have complementary logic. This 1is one-half of the
performance and growth capability.

11



2. The communications link.

3. IBM 3274 Controller. Because of its location at the user end of
the line, and because of its microcoded intelligence, the 3274 is
the "other half" of the performance and growth facility.

4. The workstation is the final link in the chain, completing the
IBM 3270 family.

Each component plays an important role in providing optimum service to
the wuser. Each component participates in the total end-to-end
architecture. :

End-to-end architecture is an important concept to understand because

the 3270 family is a total system. Each component carries its share of
the total responsibility to provide the best possible, most
cost-effective communication system. The replacement of any network

component with one that does not participate fully in the architecture
can substantially reduce overall system benefits.

Printers illustrate the impact of a non-participating device on overall
system performance. Consider the effect of adding a line printer to a
communications controller which also services a cluster of interactive
workstations. Non-SNA printers can saturate the communication 1line
while printing, and impact the response time experienced by interactive
users. IBM printers attached to the controller are designed to share
rather than monopolize communication resources. Not all
"plug-compatible" printers include this capability. We will discuss
other examples of end-to-end architecture 1in this presentation to
illustrate the concept that the "whole is greater than the sum of the
parts".

(V-7) CENTRAL COMPLEX

Let's examine the network, component by component, starting with the
central processing complex. Included here are the data files,
application software, and...of primary importance to this part of our

discussion...the communications software which allows sharing of the
central complex among hundreds (perhaps thousands) of concurrent users.

(V-8) 3270 NETWORK

The 3274 controller can run either BSC or SDLC software. For purposes
of our discussion today we will focus on the benefits of SNA.

What are the major SNA benefits? First of all, performance enhancement

- and consistency. Efficient wuse of Dbasic SDLC facilities can
substantially improve overall system performance through better
utilization of the communication line. Examples of SNA-implemented

techniques to improve line utilization include: interleaved transmission
from multiple control units on the same line; full duplex transmi :sion;
pacing and SNA Character String; and reduced line wutilization auring
error detection/correction.
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A second major SNA function provides for multi-system networking. Under
SNA control, a workstation can access programs and data on any processor
in the network...not just the one to which it is directly connected.
This reduces the need for multiple workstations at one location and
minimizes wiring costs. Using IBM multi-system networking facilities,
(exclusive to full SNA networks) any workstation in the network can be
given access to any application.

A third major benefit of SNA networks 1is broadly called Network
Management. Today's networks are analogous to a parts inventory. The
value of automated techniques for managing large inventories has long
been accepted. Similar arguments can be used to justify automated
techniques for the control of networks with thousands of devices,
features, locations, problems, change orders, etc.

As important as network inventory management is, problem
determination/anticipation tools are of even greater importance because
of their direct impact on user satisfaction and productivity. Using
SNA-only IBM Network Management software, operators of "Help Desks"
(Network Control Centers) c¢an request error statistics that are
automatically captured by the IBM 3274. Random, transient failures are
recorded to help in the analysis and prediction of impending network
problems. An Alert function 1is also provided to call immediate
attention to certain c¢lasses of device/line errors. These two very
important facilities (Alert and Request for Maintenance Statistics)
combine functions in the central processor and the IBM 3274, and are
only available in full SNA networks.

Note to Presenter: The purpose of this discussion is to clarify the
distinction between SDLC and SNA, and to illustrate some of the
functions not provided by many so-called SNA-compatible products.

Many non-IBM vendors provide a subset of SNA features. However, the
content of that subset wvaries from vendor to vendor, and from month to
month. It is difficult to determine whether a given "SNA-compatible"
product supports a given function, or whether it simply "tolerates" it.
Support for a specific function can only be proven through actual
measurement. As an example, many non-IBM printers claim SNA
compatibility, including the ability to print SNA Character Strings.
However, the ability to print at rated speed <can only be detected by
actual performance measurement. Customers evaluating "SNA-compatible"
devices may wish to obtain commitments from prospective vendors
concerning the following features:

Variable frame size

Modulo 7 error checking

Interleaved full duplex transmission
Pacing

SNA character string performance
Compression/encryption

Response Time Monitor

REQMS

13



ALERT

Extended Data Stream

Host CNM Product Support - NPDA, NCCF, NLDM,
NPA

Modifiable Keyboard support

Transmission speed to 64KBS

Vector Graphics

Customers must fully understand these SNA features to appreciate the ‘
impact of their omission.

(V-9) RESPONSE TIME IMPROVEMENT...CONSISTENCY

This chart, based on a SNAP/SHOT simulation, illustrates the improvement
in performance that SNA can provide. Using a typical IMS transaction as
an example, (CICS transactions are similar) the response time
improvement is clearly demonstrated, even with low line utilization. As
the number of clusters (utilization) increases, non-SNA Response Time
degrades significantly. With six active clusters, non-SNA protocol
becomes saturated and response time increases to seven seconds, or more.
However, at the same utilization, SNA response times have remained well
below five seconds.

Another factor illustrated by this chart is the consistency provided by
SNA (illustrated by the relatively flat slope of +the SNA line under
varying loading conditions). Many studies show that consistency is as
important to user productivity as short response times.

Translating this into DP dollars, SNA can accommodate network growth
without requiring installation of faster, more expensive communication
facilities. Although full SNA capability may cost a little more
initially, the long-term cost should be much less.

(V-10) RESPONSE TIME IMPROVEMENT...CONTROL

We have seen that SNA techniques can minimize the overall impact of
additional wusers on response time. But what happens when the data
processing requirements of the users differ from one another? We have
discussed the performance impact of printing on an otherwise interactive
network. The problem with printing is the potentially large data
streams that a print job can create. These 1long data streams can
monopolize the communication line and prevent efficient sharing. An SNA
capability known as Pacing is designed to minimize the impact of one
user upon another.

Another source of large data streams is graphics. When color graphics
are transmitted, data streams of 15,000 characters are not unusual. It
takes a lot of data to represent the various irregular shapes, colors,
and shading patterns of a pie <chart, for example. Without proper

controls these graphics data streams can saturate communication
facilities.
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With the Extended Data Stream capability of the 3274 and host Graphical
Data Display Manager Release 4 (Vector Graphics), it 1is possible to
execute graphics programs with reduced host computer cycles and less
impact on the communication lines.

The chart also shows the impact of large data streams (program symbol
graphics) on response times for interactive wusers. The SNA inquiry and
BSC inguiry curves are similar to those on the previous chart. Note the
impact of graphics on BSC response time. Also note the impact of
graphics on SNA response times. Without the wuse of SNA controls,
inquiry response times are severely impacted by the graphics activity.
With SNA controls, although there is some impact, response times are
still acceptable.

Once again, the initial cost of a full SNA network may be greater than
the cost of a non-SNA '"equivalent". However, as the number of users
grows, that initial added cost will be well justified. Consider also
the data streams which"offices of the future" will require. As we begin
to transmit image data, voice data, and file transfer data to
intelligent work stations, the ability to control the allocation of
expensive communication resources will become increasingly important.
SNA systems include that capability today.

(V-11) SNA SUMMARY

Because of its magnitude, and because many customers now appreciate its
importance and benefits, we have spent wvery 1little time on SNA.
However, SNA 1is the foundation for many of the 3270 advantages. Host
SNA programming works in conjunction with microcode in the 3274 and the
workstations to help users maximize the return on their network
investment. Three major SNA benefits were discussed: performance
enhancement, multi-system networking, and network management.

Note to Presenter: It 1is an objective of this document to present the
3270 family at a level appropriate to MIS Directors and other
non-technical decision-makers. However, SNA is so fundamental to the
excellence of the 3270 that a brief review is in order. Where more
detail is appropriate, Communications Marketing Bulletins are available
on each of the three major SNA benefits.

(V-12) 3270 WORKSTATIONS

Let us now turn our attention to the other end of the communications
network and talk about the 3270 workstations. The workstation is the
device which represents the system to the wuser. A frequently-failing,
hard-to-use, difficult-to-read device can destroy all the goodwill,
satisfaction, and productivity that the central processing system 1is
designed to provide.

We will now discuss features common to all IBM 3270 workstations, and
ways these features ontribute to user productivity and satisfaction.
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(V-13) USER SATISFACTION/PRODUCTIVITY

The primary goal of the total system is usually expressed in terms of
the productivity and satisfaction of the end-user. Proper '"human
engineering” can go a long way toward the achievement of that goal.

The "footprint", or desk space that the workstation occupies, can
contribute to the user's immediate reaction to the device. IBM's
current line of display products represents a major step forward in
reducing the size, weight, heat generation, and noise level of similar
products. For example, compared with the IBM 3278, the 3178 reduces
space requirements by 38Y%. Weight, power, and heat requirements are
reduced by two-thirds. In addition, adjustments for height, tilt, and
swivel are provided to allow the user to adjust the workstation to the
most comfortable position.

The keyboard is the link between the system and the person who uses it.

That is why a comfortable, high-quality, dependable keyboard is an
essential ingredient in any data processing system. IBM keyboards
include important comfort and convenience features identified by human
factors laboratories throughout the world. They have been successfully
tested and proven to meet ergonomic requirements such as low profile,
nonglare Kkeytops, pleasing color and gentle slope. Users of this
keyboard will recognize its consistent touch-like that of the IBM

Selectric Typewriters, the standard of typing excellence. Each key's
curved shape, easy access, and convenient positioning give the keyboard
its superior touch. In addition, each key provides both tactile

feedback and an audible click, helping reduce errors because users can
sense what they type. New keyboards have standard typewriter/data entry
layouts plus numeric Kkeypads to improve the speed of numeric-only data
entry. Many of the new keyboards offer the ability to "remap" or modify
the keyboards to be specific layout preference, eliminating many
previous costly "RPQ keyboard" requirements. Productivity is also
enhanced by features like record/playback where specific frequently used
keyboard sequences can be programmed once and "replayed" with a single
keystroke on the 3180.

Image quality is another factor which can make a real difference in the
satisfaction and productivity of the end-user. IBM's new displays
represent the latest in CRT technology, using high quality phosphors
which are capable of consistent, high resolution characters from top to
bottom, and from side to side of the screen. Because of this high
phosphor guality, IBM displays use a very small dot size with more dots
per character...hence, a sharper character. Contrast is enhanced
through a special phosphor treatment which contributes to <clearer,
sharper, better-defined characters on the screen.

Reflections and glare are additional design considerations. The ability

to tilt and rotate the display can help minimize the effect of ambient
light providing terminal users with viewing comfort. TVs, movies, and
periodicals all benefit from the use of color. Color 1is also becoming
widely used in newspapers as the cost of color printing technology comes
down. Similar benefits are available from workstations with colo-
capability. Not only do users prefer to work with color displays, but
studies show that color used for highlighting can reduce errors and make
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users more productive by highlighting important details and by
categorizing data for easier analysis.

Good human engineering can certainly add to user productivity. However,
optimized footprint, keyboard, and image quality (including reflection
reduction) can also make a significant difference in the comfort and
morale of users whose job requires frequent or constant use of a
workstation. Good ergonomics can dgreatly reduce the eyestrain,
backache, headache problems, etc., commonly attributed to "VDT users" by
the trade press.

Screen size 1is another user productivity factor. The basic 3278-type
display has 24 rows of 80 columns for a maximum of 1920 characters.
Other models of the 3278 allow for 34 rows and 43 rows of 80 characters
(2560 and 3440 characters, respectively) or 27 rows of 132 characters.
The 3180 is the first IBM terminal +to support all the standard screen
sizes (3278 models 2, 3, 4, and 5). The new 3179/G models provide the
screen sizes found in the 3279 models 2 and 3 graphics displays in a
single workstation.

In 1979, IBM announced the ability to accommodate screen sizes up to a
maximum of 16K characters. Although we have yet to announce a product
with that capacity, the 3290 has almost 10,000 characters. It also has
in-head scrollable memory, which can provide sub-second response times
for applications that manipulate data too big for a physical screen.

The technology for low-price larger screen sizes is now here. The
productivity gains are easy to, demonstrate. It is reasonable to assume
that the demand for these products will continue to increase.

Note to Presenter: It should be pointed out that environmental
conditions such as ambient light, furniture height, noise, etc. also
have significant impact on user productivity. The best possible
keyboard design cannot make up for a desk that is too high, or a chair
that is too low. No CRT can provide a satisfactory image if placed in
direct sunlight, etc. In other words, the environment (which is not
under IBM's control) can be a major factor in the area of wuser
satisfaction and productivity.

(V-14) RELIABILITY/AVAILABILITY

As workstations become a major part of office solutions, and workers
become dependent upon them, hardware reliability will become even more
critical than it 1is today. Over the vyears, IBM workstations have
developed an excellent reputation for quality and availability.
Although we do not publish Mean Time Between Failure estimates,
customers find that 3278/3279 failure rates are measured in terms of
years (for example, one failure every four years). This experience 1is
not surprising as high reliability has always been a major design
criterion for IBM products.

Several vyears ago, we adopted "IBM Corporate Standard 105c¢", which

requires in effect, that the reliability of a new product must exceed
that of its predecessor product. The curve on this chart represents the
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failure rate of a typical new product over its life cycle. As a mature
product, the number of errors should be considerably less than the early
-error rate. This is because early "bugs" and minor design flaws are
corrected by engineering changes over the product's lifetime. Corporate
Standard 105c, therefore, says that the error rate for new workstations
must start at a lower point than the predecessor product's mature error
rate. The 3178, for example, had to demonstrate a better failure rate
(prior to announcement) than that of the 3278 after four years of design
improvements. In addition to predecessor products, IBM Corporate
Standard 105c also relates new IBM products to competitive products.

What this means to the user is a highly dependable wofkstation, designed
to be wused regularly, day after day, as a primary productivity tool,
without downtime and interruptions for maintenance.

Of course, a variety of maintenance options are available. Because of
IBM's high standards for quality and dependability, you will find that
these maintenance options are offered at a remarkably low price.
Maintenance options range from carry-in repair to on-site unit exchange.
Customers will want to examine failure rates carefully before selecting
the appropriate option.

Note to Presenter: If specific workstations/printers are being
proposed, this is a good place to include details of their features and
benefits.

(V-15) WORKSTATIONS SUMMARY

From a user point of view, the workstation is the most important element
in the entire system. IBM terminals and printers are known for their
quality and reliability. The IBM 3178 is the first of a new generation
of workstations with significant advances in human engineering.  IBM
offers the widest range of price/performance offerings available, from
the fixed-function, low-priced 3178 to the high-function intelligent
workstation 3270-PC. Printer options range from the 120
character-per-second 3287 to the 600 line-per-minute 3262, with a wide
range of speeds and functions (like color, graphics and Personal
Computers) in between. The new "317X" devices, (3178, 3179, 3179G, and
3180) have all introduced better price/performance, ergonomics and
quality than their previous 327X models.

(v-16) 3274 CONTROLLER

We now turn our attention to the heart of the network, the 3274
controller. Because of its location in the network, the 3274 is ideally
suited to play the role of "user's representative" to the system. In
effect, the 3274 1is the departmental hub of the network. Until
recently, the 3274 has been thought of as a multiplexer, or line
concentrator, whose primary purpose was to connect workstations to the
network. This perception was caused by the fact that most of the 3274
microcode was used for SNA functions which were hidden from the user.
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We shall see that this perception of +the 3274 was far from correct. In
actuality, the 3274 is a powerful mini-computer with a flexible
communications-oriented, microcoded operating system. This flexibility
provides the Dbasis for accommodating increased function while
maintaining compatibility with existing network components. It also
provides the intelligence to work with host SNA programming to enhance
overall network performance and management control capabilities.

(V-17) 3274 CONTROLLER 1983 ENHANCEMENTS

In March, 1983, IBM announced new models of the IBM 3274 (model 41,61)
with additional memory; a processor with twice the speed of its
predecessor which could support twice the terminal load; and a new
dual-sided diskette with double the amount of disk storage. A Terminal
Multiplexer option was announced to reduce the wiring cost of downstream
workstations and printers. Configurations were standardized with either
16 or 32 ports. And because of standardization, the cost was able to be
reduced.

Included in this announcement was new microcode which would allow
attachment of intelligent, distributed function devices like the 3290
and the 3270-PC. We will discuss this announcement in greater detail.

In November of 1983, memory options on the 3274 were once again expanded
(320K maximum) to accommodate X.25 Data Transmission Services.

In late 1983, the Response Time Monitor (RTM) feature was announced to
allow for the gathering and reporting of individual terminal performance
statistics.

In 1984, the Network Logical Data Manager (NLDM) Version 3 product
increased the network handshaking of the 3274 by displaying ALERT error
information and maintenance statistics to the network manager as it
happens. NLDM Release 3 also provides the ability to gather remote RTM
statistics from the host console.

In 1984 IBM also announced a NO CHARGE option for the 3274 Controller
known as Dual Logic "Hot Key" support. This enables the terminal user
to have two host sessions on a fixed function display.

Note to Presenter: Nothing 1is really free. The RPQ X80002 requires
additional memory (64K) to run. This could easily be justified in an
environment where multiple logon/logoffs are required.

During 1984 additional terminal devices such as the 3270PC G/GX and the
3295 were supported though no charge enhancements to the 3274 microcode.
This again shows the ability of the SNA architecture and the 3274
Controller to evolve as the user needs change.

Note to Presenter: This chart should be used to highlight the fact that
despite its maturity, the original 3270 architecture is flexible enough
to permit sustained, compatible growth; and that enhancements to the
product line continue at a rapid rate.
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(v-18) IBM 3299 TERMINAL MULTIPLEXER

Also announced in March 1983 was the IBM 3299: a coax fan-out unit which
connects the 3274 to the workstations. Up to eight devices can share
one coaxial cable between the 3299 and a new adapter on the 3274 control
unit. This has two distinct advantages:

1) Reduction in labor and installation costs. The elimination of
just one cable can often justify the cost of the 3299; and the 3299
can replace up to seven cables.

2) Increased distance between Control Unit and workstation. The
3299 may be located approximately 5000 feet from the control unit
and attached terminals be located an additional 5000 feet (1500)
meters) from the 3299. In many campus-like environments such as
universities, airports, and shopping malls, this can mean the
extension of channel-attach response times to users who previously
were limited to communications line response times. '

Note to Presenter: The 3299 differs from most competitive devices in
that a pair of multiplexers is not required. The 3299 at the terminal is
connected via coax to an adapter card in the 3274. This adapter card is
a optional feature on the new model controllers (41, 61).

(V-19) WHY INTELLIGENT CONTROLLER?

As we have seen, 3274 microcode was originally provided to accommodate
the logic requirements of SDLC and local device control. However, once
modifiable microcode Dbecame available, other uses were gquickly added.

These uses can be grouped into two categories: added function and
improved network management capability. Let wus first look at the
additional function that is incorporated within the 3274 controller.

ADDED FUNCTION:

COMPRESSION. This function, like most of the others, 1is made
possible by the distribution of complementary intelligence between
the host SNA software and the 3274 microcode. Data Compression
provides a technique for reducing communication line utilization by
decreasing the volume of data transmitted. Logic at the host end
removes duplicate characters; logic in the 3274 restores the data to
its original appearance. This is one way that SNA and the 3274 help
to keep the cost of communication links down.

EXTENDED DATA STREAM. The original design allowed only 3270 display
data to be transmitted. The advent of Extended Highlighting
(underscore, reverse video, and blinking), eight colors and graphics
led to the need for a relaxation of the original restrictions.
Another element of the original design limited the amount of data
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transferred to that which could be displayed or printed (at that

time 2K bytes). Recognizing that larger screen sizes were needed
and technologically feasible, the architecture was changed to
accommodate screen sizes up to 16Xk. This change, which actually

laid the groundwork for 3290 and Intelligent Workstation Attach, was
called Extended Data Stream. With the announcement of larger
screens and intelligent workstations, the value of Extended Data
Stream becomes much more obvious.

Note to Presenter: Extended Data Stream has (at this writing) been
supported by only a few of the "3270-compatible" vendors. This
severely limits their ability to provide support for graphics, large
screens, Multiple Logical Units, Intelligent Workstations, etc.
Customers should carefully evaluate this important feature before
selecting a "3274-compatible" device.

***%* FOR CURRENT COMPETITIVE INFORMATION PLEASE REFER TO THE *#*#%%
*%** COMP DATABASE ON HONE AND/OR CALL COMPETITIVE MARKETING Xk k%

LARGE SCREEN. Over the years, the 24x80 character screen has become
an industry standard. Shipment of "large screen" displays began in
1978, with the advent of the 3278 models 3, 4, and 5 (32x80, 43x80,

and 27x132 respectively). However, because large-screen benefits

were not possible without programming changes, volume shipments did
not begin until 1981. However, since that time, the growth rate in

large-screen shipments has been dramatic. With the announcement of

the variable screen size ability of the 3180, this growth in large

screen usage has continued.

ENTRY ASSIST. Intended for terminal users whose data is primarily
textual (as opposed to formatted data entry), the Entry Assist
feature provides a number of useability functions not previously
available on display-type workstations. Included are document
formatting facilities 1like 1left and right margin, tab stops,
wordwrap and audible end of line alarm. Also included with this
no-charge feature is a cursor "Row/Column" position indicator.

MULTIPLE HOST SESSION SUPPORT. Customer reports of user
productivity gains with concurrent host session have been estimated
up to 25-30Y% in insurance applications. Multiple host session
support is available on the 3270-PC family as well as the 3290
Plasma display.

The IBM 3290 gas plasma display introduces a different approach to
large screen usage. With this exciting new technology, we can
display up to 62 lines of 160 characters ... more than an entire
printed page. Because of this extremely large display capability,
it is also feasible to segment the screen into smaller partitions,
or "windows" so that a single workstation can actually access up to
four mainframe applications concurrently. It is important to note
that this capability could only be added because of the flexibility

of the 3274 and the Extended Data Stream.

KEYSTROKING. 3270 family "fixed function" terminals wuse the IBM
3274 to interpret key strokes. Thus, when an operator depresses a
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key on the 3178 Kkeyboard, for example, that key depression 1is
interpreted by 3274 microcode and translated into an appropriate
character for display and subsequent transmission to the main frame.
Centralizing this function in the control unit has two distinct
advantages: 1) decreased terminal cost, and 2) flexibility to
re-define keystrokes for individual customer regquirements. For
example, the very popular IBM 3178 model C3 differs from the model
C2 only in the symbols painted on the keytops and the 3274 microcode
which interprets the keystrokes.

INTELLIGENT WORKSTATION SUPPORT. We have been discussing the
attachment of "fixed function" workstations to the 3274 controller.
However, there 1s a growing demand for attaching intelligent
terminals to the same cluster controller. Let us now discuss the
3270 Personal Computer (3270-PC).

(vV-20) IBM 3270-PERSONAL COMPUTER (3270PC)

A significant extension to the 3270 architecture was required to
provide proper support for an "intelligent workstation". The

exciting new PC technology combines the power of main frame
interactivity and the advantages of 1local personal computing into a
single workstation. Many users want to attach a PC to a 3274
cluster so that it can be used part-time as a host interactive
workstation. However, to maximize the productivity of such an
attachment, the system should acknowledge the intelligence in the
workstation and not simply use that intelligence to emulate a "fixed
function" terminal. :

(V-21) 3274 CONTROL UNIT TERMINAL INTERFACE (CUT)

To understand the significance of this difference, let's first
examine the way the 3274 supports "fixed function" terminals like
the 3178.

We have discussed the way the 3274 translates keystrokes into
appropriate characters for display on the CRT. Other functions
performed by the 3274 include the necessary SNA/SDLC protocol and
Network Management functions between Host and Controller;
translation of 3270 character-coded data streams into the

appropriate screen buffer locations; and handshaking between
controller and workstation to ensure error-free communication
between these devices. (For the more technically oriented, this

logical path through the microcode 1is called the Control Unit
Terminal Interface...previously known as DCA.)
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(V-22) 3274 DISTRIBUTED FUNCTION TERMINAL INTERFACE (DFT)

An architectural extension, achieved by changes in 3274 microcode,
provides a different logic path for intelligent workstations like
the 3270-PC and the 3290.

For example, the 3290 has the intelligence to do its own keystroke
interpretation. It has the ability to be segmented into multiple
logical wunits, providing access to multiple applications from a
single workstation and a single cable. It can also contain up to
24K data bytes, scrollable by the operator. Its intelligence is
actually stored in the 3274 and down-loaded to the 3290 when powered
on. Extensions to the 3274 microcode facilitate these changes.

The IBM Personal Computer is another "intelligent" workstation. The
user of a PC may initially purchase that device strictly for
stand-alone functions. However, 1in many instances, that same user
soon realizes that much of the data required for the stand-alone
application is already available in machine-readable form in the
main-frame data base. From a technical standpoint, this regquirement
for file transfer is significantly different from that for "fixed
function" terminal emulation.

The obvious reguirement is for the 3274 controller to support fixed
function displays like the 3178, while providing added function for
intelligent workstations like the 3290 and 3270-PC; and to maintain
its 1role as a departmental hub by supporting both device types
concurrently.

There are two ways to connect the 3270-PC to the controller:

A) Emulate 3278/9 fixed function devices. While this

technique is relatively easy for a programmable device like the
3270-PC, it limits the 3270-PC to 3278/9 functions. Since 3270
Emulation (or Data Stream Compatibility) really turns the
3270-PC into a "fixed function" 3278, only the transfer of

character-coded data is allowed. Unfortunately, files
typically contain non-character-coded data (binary/packed
decimal). Therefore, to ensure that all data transferred thru

the 3274 1is acceptable, 3270 emulation uses a "two-for-one"
representation for data transmission. Using this "two-for-one"
technique, each data byte is converted into two wvalid 3270
characters prior to transmission, and then converted back to
one character upon receipt.

Note to Presenter: This technique, using 3274 DCA microcode
(CUT MODE), can significantly reduce overall network
performance.

B) Define new microcode that will treat the 3270-PC as an
intelligent device and transmit its file data in original form.
This is obviously a much better performer as far as the 3270-PC
user 1is conc-rned; it greatly reduces the impact of file
transfer on all other users of the communication 1link, and it
opens new opportunities for shared interactive applications.
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Either way will work. Obviously, the second technique (the 3270-PC
implementation) is more efficient and cost effective. The IBM 3274
-made the first important step in preparing for this requirement
with the announcement of the Extended Data Stream capability in
1979. The March '83 announcement completed the changes necessary
to support intelligent devices in an intelligent manner.

Note to Presenter: As of this writing, IBM is the only vendor with the
capability to support distributed intelligence in this more efficient
manner. Providing the Intelligent Workstation Support microcode was a
significant programming effort for IBM, not including the Extended Data
Stream pre-requisite, which had been completed in 1979. Proper support
for the intelligence in intelligent workstations is an important

function, currently available only from the IBM 3274. "IBM compatible"
vendors should be questioned closely about their support for intelligent
devices. "PC attachment" may only mean 3270 Emulation.)

(V-23) WHY INTELLIGENT CONTROLLER?

IMPROVED NETWORK MANAGEMENT CAPABILITY. We have discussed some of th
IBM 3274 microcode functions that could be called "user functions".
These functions can be readily observed in terms of wuser productivity
and ease of use. Other 3274 functions, while of equal importance are

not so apparent to the user (until problems occur within the network).
These "Network Management" functions are generally intended to
facilitate management of a large network of devices, all of which

contend for limited communication link resources, and all of which are
sensitive to line errors and performance bottlenecks.

NETWORK LOGICAL DATA MANAGER. The Network Logical Data Manager Releas
3 (NLDM R3) has exclusive new high function network reporting and
management capabilities.

RESPONSE TIME MONITOR. The objective of this microcoded feature is to
measure.. and record for subsequent analysis... the response times

experienced at each terminal. These measurements are tabulated

statistically 1in 3274 microcode, and then accessed in two ways: 1)

through special reports at designated workstations; 2) through host

programming, using SNA protocol. The data provided includes a

statistical distribution of the response times experienced by each

terminal.

Note +to Presenter: Other vendors offer a subset of this function.
Typical competitive offerings accumulate minimum, maximum and average
times. Stress the IBM 3274 method of accumulating five user-defined
Response Time counters for each workstation.)

ALERT...REQUEST FOR MAINTENANCE STATISTICS. These two features provide
information about the condition of the network and are useful for
problem anticipation, determination, and correction. The Alert feature,
working in conjunction with host SNA programming (NPDA), provides error
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information to the network manager as the error occurs. Request for
Maintenance Statistics is a facility used by the network manager to
retrieve the contents of IBM 3274 statistical counters. These counters
contain a record of recent errors and failure rates. This information
can be used to detect trends and anticipate error conditions that may
ultimately lead to communication failures.

These four features ... NLDM, Response Time Monitor, Alert, and Request
for Maintenance Statistics, implemented in 3274 microcode ... provide
significant additional function which, although transparent to the
workstation wuser, is of «critical importance in maintaining overall
system service quality.

DISKETTE COPY-CENTRAL MAINTENANCE. With all the function in microcode,
the user needs a technique for the efficient distribution of updated
diskettes. This is provided for by a special model of the IBM 3274
Model 51c, which has a second diskette drive and special software
designed to allow centralized <creation and distribution of microcode
changes. This facility is available as a 3274 RPQ (#8K1l071). ’

(V-24) 3274 SUMMARY

Because of its importance, we have stressed the functions of the
3274...functions which work in conjunction with complementary host SNA
programming to enhance performance and to provide automated network
management capabilities. We have talked about the role the 3274 plays
in providing for attachment of the widest range of workstations
available, while balancing the workload among these devices to ensure
proper performance. We have seen how the design of the 3274 allows for
the accommodation of new technology, and how it can enhance the
productivity of the end-user.

The 3274 1is truly the heart of the network...a major reason for the
3270's reputation as the "standard of the industry".
(V-25) EACH ELEMENT HAS A CRITICAL ROLE

We have concentrated on a total end-to-end architecture which consists
of three main elements:

1) The central computing complex with its SNA software.
2) The 3274 Controller, with its complementary micro-code.
3) A wide range of workstations and printers, optimized for use within

an IBM 3274/SNA environment.

1his chart emphasizes the high degree of interdependence between the
host, the 3274, and the terminal devices. For example, Extended Data
Stream, SNA Character Stream and Response Time Monitor are only useful
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if implemented by all three components (Host, 3274, and Device). Alert,
Maintenance Statistics, Encryption, and Compression require
participation from both the 3274 and the SNA software. Entry Assist and
customer definable keystroking require complementary function in both
the 3274 and the workstation. Support for intelligent workstations
requires functions in all three elements.

The 3274 controller is of critical importance because of its central
location in the network and because of the flexibility provided by its
easily-modified microcode. Note that the 3274 has a role to play in
each of the functions listed on this chart. ‘

Note to Presenter: Non-IBM alternatives are available for each element.
However, the important question is: "How complete is the function
provided by the alternative product?” It should now be apparent that
each element has a critical role to play if the full potential of the
SNA/3270 network is to be realized. The substitution of an element that
participates less than 100% can substantially reduce overall benefits.
In other words, "the whole of the system is greater than the sum of the
elements." :

(v-26) IBM 3270 PRODUCT LEADERSHIP

What we have seen 1is that the three areas - central site and
communications, the 3274 Controller and the workstations - are linked
together to provide a comprehensive network solution for your business
communication needs. IBM believes that generic to all end users are the

expectations of: reliable service, fast problem determination and
consistently good response time. We believe we are providing leadership
in the following critical areas:

CENTRAL SITE AND COMMUNICATIONS.
Host based Response Time Monitor is a feature of NLDM that allows
host interrogation of the 3274 to retrieve user specific statistical
information.
The ALERT feature, working in conjunction with host SNA programming
support like the Network Problem Determination Aid (NPDA) provides
error information to the network manager AS IT HAPPENS.
The High Performance Communication Adapter provides communication
line attachment capabilities up to 56KB for high speed data transfer

requirements.

The X.25 enables the attachment of the 3274 to X.25 communications
services for Data transfer.

In the area of security, Encryption/Decryption can be provided in
host software to secure sensitive data.

3274 CONTROLLER.
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Distributed Function Terminal Support is a feature of the 3274 that :
can increase user productivity by allowing multiple CONCURRENT host
sessions.

The 3270 Extended Data Stream is SNA architected. It includes the
3270 Data Stream for compatibility, presentation space definition and
attribute definition. This feature allows for the wuse of Vector
Graphics data streams to reduce the host and 1line requirements when
graphics are used.

Intended for terminal wusers whose data is primarily textual, the
Entry Assist feature provides a number of features such as left and
right margin, word wrap, tab stops, and cursor row/column indicator.
Another no charge feature for the 3274 controller known as DUAL
LOGIC allows it to support TWO concurrent host sessions on a single
3270 display.

WORKSTATIONS. The 3270 Workstation family of products provides a FULL
Line of Local and Remote workstation products - a workstation to suit
the needs of any end user.

The Application Program Interface (APl) is a unique software offering

from IBM which allows the cooperative processing of Personal Computer
and host data in a single workstation. The 3270-PC is the sole product
in the marketplace today that exploits this proprietary IBM software.

(V-27) SUMMARY

We have been discussing the end-to-end architecture that is the
foundation for the SNA/3270 system. Although the total architecture
includes application programming and the actual workstation user, we
have concentrated on the three parts of the architecture provided by
IBM: the SNA software, the 3274 microcode, and the workstations. This
architecture provides tools to make the most of user productivity today,
and the flexibility to satisfy tomorrow's needs.

For today's requirements the IBM 3270 family includes the widest variety
of workstation options... supporting the needs of every departmental
user...from clerk to business professional. Also included are the tools
and techniques needed to balance this wide range of functional and
technical requirements. IBM workstations are designed to optimize the
user's productivity through high quality keyboards and displays, with
special emphasis on human engineering and reliability.

But the 3270 family is also the basis for satisfying tomorrow's
requirements. We are already experiencing the beginnings of the
phenomenal growth that will place a computer workstation wherever 