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Information is the most important asset of any corpora-
tion. From the customer service representative to the
president, sound decisions depend on it. The bank teller
checks an account balance before processing a
withdrawal. The order clerk checks inventory before
promising delivery. The manager uses information to
control the business today, and the CEO uses it to guide
the business through tomorrow and beyond.

While all computers process information, there
are major differences in the way they're designed—
differences that can have tremendous impact on the
future of your business. How long will development take
before the system can be put to use? How expensive will
it be 10 upgrade the computer as the business grows?
Will the business outgrow the capabilities of the
computer? Will information be available when needed?

Tandem Computers has addressed all these concerns.
and more, The result is a highly reliable computer
system that keeps on working even if a vital component
in the system stops. Tandem NonStop® systems give
you accurate, reliable information when you need it—
without fail.

Designed to grow with the needs of your company,
NonStop systems are easily expandable, able to grow
to eight times their minimum processing power. And
because Tandem systems are expanded rather than
replaced, the cost to upgrade and enlarge is substan-
tially lower than that of other computers.

When even more power is needed. up to 14 full-
powered Tandem systems can be connected at a single
location by a high-speed fiber optic link that is
impervious to electrical interference,

In addition, up to 255 locations can be joined in a
powerful network, every system able to access and share
information as needed—regardless of location. NonStop

systems in the network function as a single, large system.

To shorten development time. NonStop systems
support a series of sophisticated programming tools that
let the computer begin operations smoothly and quickly.
At many sites, Tandem NonStop systems have begun
processing work just a few months after installation—
and this has meant lower programming costs, higher
productivity, and a faster return on investment.

INTRODUCTION




%

Tandem systems provide:

¢ Fast, reliable information for sound business
decisions. NonStop systems keep track of every
single transaction between you and the computer,
ensuring that information is delivered quickly and
accurately every time.

® Continuous availability, even if a component in
the system fails. The system can remain up and
running even during maintenance and repair.
Because Tandem NonStop systems are fault-
tolerant, processing continues, business thrives—
without interruption.

® Plenty of room for growth. Tandem systems can
grow and expand with the needs of your business
You can start with as few as two processors (the
part of the computer where actual computing
occurs) in a single system, adding more processors
as needed to a maximum of 16 per system. And
up to 255 systems can be connected together,
functioning as a single, large system. No repro-
gramming is required and your system remains up
and running throughout the changes—while
business continues.

® The right amount of computing power for every
site. Tandem makes systems that satisfy the
computing needs at every company location,
from the smallest to the largest. All systems are
expandable, so you can start with a system that
handles a few transactions, and add to it as your
needs demand, until it processes many thousands
of transactions—with outstanding price/performance |
the whole time. And Tandem systems are fully
compatible, able to run the same programs, able
to work together as a single. cohesive system.

® Ease of use. Information contained in Tandem

sysl_cms IS easy to establish. access, change, and

maintain. Some computers use a confusing hier-

archical method of organizing data. But Tandem

uses a much simpler method that organizes

information in such a way that a few commands

qQuickly bring you the facts you want. A special

query program permits fast, easy access to the

!ntormation—and Tandem systems deliver only the

information requested: you aren't overwhelmed

with unnecessary details that have to be sorted and

picked through before you can get to your facts.
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Powerful programming tools that reduce applica-
tion development time and costs.

A versatile information movement system that
electronically transports messages, documents, and
application programs to any single person or
group of individuals in the company. Delivery can
be immediate or delayed at your option—and
dependence on overnight delivery services can be
reduced or eliminated. Tandem systems provide
fast, economical communications throughout the
corporation.

High throughput. Tandem computers process large
amounts of information, providing fast response
time for maximum employee productivity and
customer satisfaction.

The ability to communicate with a wide variety of
devices. This flexibility protects your investment in
existing equipment by allowing you to connect that
cquipment to your Tandem system.

The power to support literally thousands of
terminals, printers, and other devices. This can
result in lower communications costs and improved
information flow throughout the corporation.

Tandem NonStop systems represent the state-of-the-

art in
of the corporation and the information they need. These
fault-tolerant systems are designed for businesses that
want to use automation for maximum efficiency.

high-volume communications between the people

For more information about how we've helped

corporations grow and what we can do for you, please
read on.




Tandem NonStop computers provide fast, reliable
interaction between the people of the corporation and the
information they need. We call this on-line transaction
processing, which simply means that you communicate
directly with the computer. Paperwork and other delays
are eliminated, so information is fresh, not hours or
days old—and work can be processed immediately, rather
than set aside to create backlogs.

With this type of immediacy, availability is critical.
Because if the computer fails, the business stops. So
to keep your business in motion, Tandem NonStop
computer systems continue working even if a major
component fails,

WHAT TANDEM
SYSTEMS CAN DO
FOR YOU

Current Information —

When You Need It

Tandem NonStop systems virtually eliminate risk of
system failure. Every system consists of multiple
components, connections, and processors. If one part
of the system fails, a counterpart takes over—and your
business doesn’t grind to a halt as it might with a
conventional computer. Your Tandem system continues
working even as the faulty part or module is being
replaced.

This does not mean you have to pay for extra
computers that stand idle, just waiting for a failure.
With NonStop systems, all processors handle their own
workloads, much like riders on a two-seater bicycle—
both riders pedal, contributing to the speed of the
vehicle, but one can take over the full load if the other
should fail. Only a small portion of each processor is
needed to provide fault tolerance, so if your Tandem
system has five processors, it is able to process nearly
five times the workload of a single processor.

If one processor should fail in a Tandem computer,
its workload is distributed among other processors.
Because the system oversees a constant exchange of
messages between processors at all times, the running
processors know exactly where to intercede and take
over—with no loss of time or data in the transition.

Won't Let You Down

Tandem has a NonStop system to satisfy your
communications needs, no matter how small or how
large. All NonStop systems offer continuous availability,
casy expandability to accommodate growth, high
reliability for dependable information, and outstanding
price/performance.

All Tandem computers are designed to work in
harmony—and this gives you unprecedented flexibility.
For example, your NonStop systems can be switched
around between sites if necessary, without extensive
reprogramming. You can reallocate your resources as

The Right System for
Every Size Job




your business grows, so you get the most efficiency from
the computers you have—and only buy more computing
power when you really need it.

As the volume of work increases, add processors,
terminals, printers, and other devices. Since your
Tandem system is evolving with your business needs,
you don’t have to worry about replacing it with larger
equipment; it becomes larger equipment.

Near and Far

Just as multiple processors are joined in a system,
multiple NonStop systems at different locations can be
joined in a network. They can be connected in a variety
of convenient and efficient ways to systems located in
another room, across the country, or around the world.

Chances are, some information needs to be shared
by these remote locations. For example, offices in both
Dallas and Los Angeles may need to review the same
customer file, located in New York.

So Tandem developed a “distributed data base.”
which simply means that you have access to the
information you need—regardless of its location. The
system keeps track of where the data resides, so you
don’t have to. You simply request the information, and
the system quickly locates and retrieves it for you.

And the speed of this process can be further
increased by the NonStop system'’s ability to store
information at the location that uses it most. The
information travels a shorter distance, it gets to you
faster—and communications costs are reduced.

Fault-tolerant Links
between Sites

NonStop systems at different locations can be connected
in several ways, including leased telephone lines, satellite
link, even fiber optic link. In a typical network of

Tandem systems, multiple communication paths exist

With multiple paths berween

locations, messages can be
automarically rerouted if one
path should fail.




between locations. Each NonStop system automatically
selects the optimum path, according to predetermined
criteria, and routes messages and information along that
path. If the selected path fails, the system automatically
selects the best alternative path. Information is never lost
in transit, nor is it duplicated.

Efficient Corporate
Communications

If you already have a sizable amount of data processing
equipment, there is no need to sacrifice that investment.
NonStop systems can communicate with other manufac-
wrers’ systems and devices. All this adds up to more
than just a flexible computer system—Tandem systems
can support your corporation’s entire communications
network. Special Tandem products allow you to connect
devices of virtually every type, from word processors to
facsimile machines to large mainframe-type computers.

We set out to develop the first fault-tolerant
computer system, and along the way created a highly
reliable, easily expandable, simple-to-operate system
versatile enough to support the communications needs
of virtually any corporation.

NonStop systems support a
wide variety of devices and
communications methods, and
can link them into a powerful
corporate network.

|
%& Tandem

System
|




Following are some examples of how large corporations , T
use Tandem systems to manage their information. ‘lg'OHRA:)#iEE:: DOING

Beecham Cosmetics is the fourth-largest domestic 0 EFTE T,
supplier of cosmetics and fragrance products in the BEECHAM COSMETICS
world. The company markets 3000 products to 42,000
customers ranging from small family-owned shops to

large department stores, and has annual sales in excess

of $150 million.

Founded in 1969, Beecham has grown consistently,
and today produces and markets products labeled Jovan
Inc., Yardley of London, Vitabath Inc., OMNI Cosmetics
Corporation, Lancaster, and Hermark.

Order Processing/
Distribution

Beecham's remarkable sales growth, combined with the The Problem
addition of many new divisions, necessitated greater
efficiency and productivity in order processing and
shipping. Demand is particularly high during peak
seasons. For example, about 60% of Beecham'’s orders
occur during the three months before Christmas.

Volume ranges from 1,000 to 2,500 orders a day,
and each order may specify 5 to 20 different items.
During the pre-Christmas rush, Beecham ships as many
as 35000 boxes a day.

Most of the order processing/shipping tasks were
done manually. A corporate system generated a hard
copy of each order which was then sent to a warehouse
20 miles away. All the plant operations were done
manually—picking, checking off filled orders on a sheet
of paper, writing all the bills of lading, etc. Then the
paperwork was sent back to corporate to be keypunched
and entered so that the corporate computer could print
INVOICES.,

“The sheer volume of orders compelled us to
automate,” explains Ronald J. Trzaskus, Director of
Information Systems. “Although we were running three
full shifis at the warehouse, we saw that the constantly
increasing volume would be so great that we could not
handle it in a 24-hour day.”

“Actually we never considered any other vendor; I knew Why Tandem?
that I wanted Tandem. It was the only one that could

meet the constraints of our business,” comments

Trzaskus. “Because of the heavy volume in a very short

period of time, not only did we need additional through-

put, but a big factor was the need for reliability. We

needed a computer that wouldn't let us down during peak
workloads,




“Expandability without reprogramming was another
key factor. With our incredible growth, it was important
to be able to add more hardware to handle new product
lines and multiple locations easily and quickly. The
Tandem system allowed us to do that.”

The Tand_e;n Sdlution

Beecham installed two three-processor NonStop
systems—one at corporate and the other at the ware-
house—and linked them together using Tandem's
EXPAND™ data communications network. The
warchouse system was installed and fully operational
ahead of schedule, just eight months from the date of
the order. It supported 150 application programs, 10
terminals. and three high-speed printers.

Next. Beecham brought up the corporate order entry
system on schedule, within nine months. This system
supported 75 to 100 programs with 42 terminals and six
printers. Programs were written in COBOL and TAL.

Beecham’s data base consists of 1,100 files. Because
data integrity is so important (what company can afford
to lose orders?), they use mirrored discs.

Current Applications

The corporate system handles all order entry, invoicing,
customer file maintenance, and reports. One interesting
feature is that data entry clerks don’t have to know the
account number or how to spell a customer’s name. All
the clerk needs is the first initial of the name or an
approximation of the spelling, and the zip code. The
system displays all customer records matching the entry.
The clerk simply places a cursor over the correct
account, and the system captures all customer infor-
mation needed to process the order. The order and
customer ship-to information is then transmitted 1o the
warchouse system.

“The Tandem system has grown and continues o
grow 1o support new and varied additions to our
business,” says Trzaskus. “All inventory control is being
l?ar}dl::d by the Tandem system at the manufacturing
facility. And from receipt of components at the receiving
dock, to storage and retrieval from component ware-
houses, to finished product storage and replenishment,
all the way through the product picking area. the Tandem
system 1s an integral part of the material flow.”

_Beecham has instituted a novel approach to storage
with a sophisticated high-rise warchouse. Components
and finished products are stored in 16000 pallets stacked
cight pallets high in 22 aisles. The warchouse is serviced
by six specially equipped lift trucks fitted with remote
radio frequency terminals and laser scanners. The
Tandem inventory system tracks all orders and tells



trucks which aisle 10 go to and what parts or

components to get. The movement of each truck is
monitored by special microprocessors. If a truck is in
the wrong place, the driver is automatically notified of
the mistake. Potential errors are avoided.

In another specialized application, Beecham provides
its sales representatives across the country with hand-
held terminals. The salesperson enters order information
into the small terminal and it is transmitted directly 1o
the Tandem order entry system at any time, day or night,

As soon as the order passes all edit checks, the
Tandem system handles shipping. Previously, all orders
were handwritten and then mailed to the corporate office
for manual entry into the system. ““This new method of
handling orders has resulted in a substantial increase in
order throughput. since each order is captured. sent,
verified, and ready for shipping, all in the same day.”

The Tandem system automatically weighs all orders,
selects the carrier and routing based on geographic areas,
and generates packing slips and manifests. It also
automatically handles UPS (United Parcel Service)
shipping. including proper zone charges.

“Another benefit of the Tandem system is that it
consolidates multiple orders going to a single customer
at a given location. Not only is this more efficient, but it
reduces freight costs considerably. Prior to the Tandem
system, Beecham used only two shipping docks at a
lime; now as many as six are operational simultancously,
and with improved accuracy.”

The Tandem system also helps Beecham optimize
Manpower. Since the system can generate and route
picking lists for a variable number of aisles and shipping
docks, Beecham can shut down any of the aisles and
docks during slack periods, and reopen them when
business demands increase.

After a shipment is confirmed. the warehouse system
iransmits the data back to corporate for invoicing. If an
order was short because of an unforeseen shortage of
stock, the system automatically adjusts the invoice and
Credtes a backorder, if the customer so desires. As soon
@ the stock is replenished, the Tandem system
dutomatically cuts an order to the backordered items.

The Tandem system also generates special reports.
For example, the system examines all past due orders
and the required ship dates of new orders projected
dhead for a user-specified number of days (say. the next
10'days), then checks these against stock levels to see if




there is enough in inventory. Once a week, the sysiem
prints a product requirements report 1o show warehouse
demands for x number of days ahead. so that Beecham
can plan in advance allocating personnel. trucks,
materials, overtime, elc.

Most of Beecham’s reports are inquiry searches
across history files. For example, the customer service
department may ask for a report on the volume of &
particular item, by sales rep. “With ENFORM™
(Tandem’s report-generating software), we can do
surveys, shipping analysis reports, whatever a manager
wants, within a short turnaround time.”

How did Beecham do these reports prior to the
NonStop system? “Not very well nor very quickly.”

Beecham's order processing/distribution software is
available for sale in the form of 12 functional modules,
through Decision Consultants, Parkridge, lllinois, a
Tandem software house.

Benefits of the “We gained major productivity and throughput benefits

Tandem System when l_hc initial d:st_r:hulmu and order entry systems
were first installed in 1979 and 1980. Order processing
time was cut in half, the number of manual corrections
to orders was virtually eliminated, and customer service
was improved.” reports Trzaskus.

“These are now mature systems, and they continue
10 provide those same benefits. But today, the expand-
ability of our Tandem systems has become the highlight
advantage at Beecham. We've grown from two companies
1o six since the initial installation, increasing our product
base by 200%. and have added major new applications.
such as freight bill processing and sales analysis
reporting. Our Tandem system has handled this growth
by the simple addition of processors and discs.”

What about reliability, the critical factor in system
selection? In one instance, Beecham's system withstood
’_4 power outages in 10 days. “The NonStop system has
lived up 10 its name. It has absorbed power spikes with
no degradation or loss of data. It has survived numerous
brownouts and major blackouts with no loss of continuit)
to the application in progress at the time of the outage.

“And while single components have occasionally
malfunctioned, our system has never effectively gone
d"?v"' Service to our customers has continued virtually
uninterrupted—while we continue to grow.”
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7 Toenet, 2 subsdiary of GTE Corporation. ™ GTE TELENET

saqeer in the application of data commumications ! .
P e, GIE Telent introduced the first public :‘0:"0"" Mail
.':!*-iﬂ-ﬂ'lﬁ'ﬂ;ﬂd 10 lower communications Costs by etwork

Jowmg maltiple companies 10 use the same lines

Sl pxkﬁ-s\l'ild‘lillg jechnology provides customen
" dicien, economical communications through full
sization of existing telephone lines.

TE Telenet realized that its public packet-sw itching i
awork could provide the perfect base for an clectroni The Problem
afrmation delivery service. Such a service could add a
wx dimension to traditional methods of communication
irormation would be transmitted electronically, its
ielivery virtually instantaneous. Problems like “wlephone
" where correspondents keep missing cach other,
wild be eliminated. And in many cases, charges for
apensive overnight delivery services could be avoided.
~ While the idea of electronic mail had been around
for some time, no one had introduced a public
mormation distributing system. One of the biggest
prublems was the difficulty and cost of establishing a
retwork on which such an application could run

But GTE Telenet already had such a network and
could develop the application—and they could provide
L'1‘ service 10 subscribers at an affordable price. So GTE
e decided 1o develop the first public electronic mail
svice. This new service was 1o be called TELEMAIL™
. rra[.;ﬁ\?‘;w was 1o Cs!lhli!ih goals and objectives
il |- These design goals were used as

4 in the selection of a computer system on which

1 develop the application. .

53"“."‘ sclection was based on the following criteria
ngﬁ rehability and availability. TELEMAIL is a
S\:t?elce. 50 the system must be ready for usc
muhﬁ:'{ the subscriber needs it, and information
B, ransported accurately every time.
rcsp(‘mtcl(i;\ n::mcemlfig capability with fast
. I;:Ugrammbil‘u;wr riendly operation, and casy
an‘;:'fﬁ:';“’llhly with extensive traffic- and perform-
Byt mlﬁd:;_g'lmls 1o maintain efficiency.
S i‘:‘::u bility through modular expansion.
B caﬁ usc"ll::ﬂ by each subscriber to determine
* Accessibili lmsyslcm and for what purpose.
the X 25 c}'- system must be able to support
Efﬁcf;énx =M:ommurucmmm protocol 1o allow
GTE Tckmof“ncfmk?w terminal utili?:ng the
13
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And so the search began for a computer system )
that could satisfy these requirements. Proposals were
received, details discussed, benchmarks performed. In
the end, a Tandem NonStop system was selected for the
application.

_-V-\/h Tandart Tandem was selected because TELEMAIL requires o
il operating system that yields high performance from s
single, transaction-oriented application—and NonStop i
systems are specifically designed for high-speed, on-line
transaction processing. Other proposed systems were of
the time-sharing type, which manage the operation of
multiple, concurrently running programs.

Another reason Tandem was selected is its fault-
tolerant continuous operation. “Ours is a 24-hour,
7-days-a-week communications service.” says C. Thomas
Taylor, Vice President, Network Applications and
Terminals, GTE Telenet. “Customers expect responsive-
ness. They expect every single message to be delivered.
We can't afford downtime.” The NonStop system can
even be serviced and maintained while processing |
continues.

Other factors in the decision to go with Tandem
included:

® Modular expandability. NonStop systems can gros

with the business without program changes. Eas)
expandability is crucial in a new marketplace
expected to experience rapid growth.

® Flexible, effective data base environment.

Tandem’s relational data base is simple to use
and highly efficient, _

® Tandem is certified to support the X.25 interfice,

a requirement for TELEMAIL.

e e "R AT SRR e

The Tandem Solution CTE Telenet purchased a two-processor NonStop sysiem
With two mirrored 240MB disc drives in September 199
10 develop TELEMAIL. The development system gre
to four processors within the first year, and a second
System was purchased in March 1980 for production. It
Started with three processors, and grew fo six processos — *
SIX months later. Shortly after that. both systems were
upgraded to NonStop 11* systems.

Today, GTE Telenet has three NonStop II systems In
operation: a four-processor system used for development
and performance analysis; another four-processor sysier
exclusively for GTE's use (internal TELEMAIL, order
entry, other transaction-processing applications): and 2
"_“Pl‘ﬂc_c:ssor system, with 12 mirrored pairs of 240MB
disc drives, used by TELEMAIL subscribers.

4——‘




More than 100 of the nation’s largest corporations use
TELEMAIL to send and receive information within their
organizations, anywhere in the world. TELEMAIL

asems are also used in the communications networks of
ﬁcfollm-ing organizations, providing service 1o their
subscribers:

» Trans Canada Telephone System

* British Telecom

« Manitoba Telephone Systems

* Rabo Bank

Tandem systems used by these organizations will
so0n be linked to NonStop systems used by TELEMAIL
in the United States.

In addition to message delivery, TELEMAIL lets
users enter orders from the field, manage sales and
distribution channels, even facilitate financial reporting
and electronic publishing. More than 15000 “mailboxes™
(representing individual users) are assigned, and the
Tandem system handles over 200 interactive sessions
per hour during peak periods. Customer usage of
TELEMAIL is increasing at a rate of 15% per month.
And GTE Telenet has added another service for its
customers: it now acts as a software vendor, selling
Tandem systems that run TELEMAIL applications.

Some of the basic services of TELEMAIL allow
i customer to:

* Compose and send messages.

* Scan and read messages.

* File and retrieve messages.

* Answer, forward, or purge messages.

A series of sophisticated capabilities distinguishes
TELEMAIL's services from those of competitors. For
instance, the Inform Script feature allows a user to creaic
special formats for specific types of information. It also
allows the user to specify what responses are acceptable
throughout the format, and what message will display if
an unacceptable response is received. For example, if a
sales rep enters a customer's name where the amount of
the sale should go, the system may display a message
that says “ENTER AMOUNT OF SALE.”

TELEMAIL also allows the user to specify
destinations for a message. A TELEMAIL message can
be delivered to an individual or to any size group. The
sender can even specify that the message be broadcast to
undefined groups via a Bulletin Board option.

Current Applications
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Benefits of the
Tandem System

“As the world’s most advanced computer-based Message
system,” says C. Thomas Taylor, “TELEMAIL service
assures our customers that their information will get
to the right place—and it will get there on time.
The certainty behind that guarantee is our Tandem
NonStop II computer system.”

GTE Telenet’s NonStop II systems provide the
high-speed response time, high data integrity, and easy
expandability that are key factors to TELEMAILs
success.

“Whether it’s providing the TELEMAIL service
or supplying an entire TELEMAIL system, we look
forward to satisfying more and more of our customers
communication needs. And the contribution of the
Tandem NonStop system is essential.”
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Searity Pacific National Bank is the tenth largest bank

e Uned Sttes, with $30 billion in assets. Security :l%"’g';:::i'ﬁf

Pyific maintains over 600 branch offices throughout B i

California, with headquarters in Los Angeles. tomate an
Collection

Tn 1079, Security Pacific started looking to acquire The Problem
s computer system for use by its Consumer Leasing

Division: loan collection was planned as a secondary

gplication. However, by the end of 1979, the leasing

market declined while, at the same time, high escalating

imerest rates necessitated better control and accounting

of loan activity (home improvement, installment loans,

and charge cards). Since outstanding money was

suddenly worth 20%, loan collections became a high

priority.

Debt collections were handled manually at each of
Security Pacific’s 600 offices and at collection centers.
Loan information was scattered in tickler files and on
ledger cards, Not only was the paperwork cumbersome,
but by the time information was collected and compiled
for a summary report, the data was out of date.

‘The bank decided to centralize all collections to six
regional adjustment centers and a charge card center.
The six centers would communicate with a central
system and data base via a terminal network.

The main criteria for system selection were:

* Reasonable cost

* High system reliability

* Backup capability

* Data base management

* Easy expandability

* Efficient system software

¢ Vendor support

* Data communications capability
" Second;ry considerations included ease of use,
Ocumentation, and the ability to generate management
Teports,
_ “We first looked at packaged systems with
‘:Egllcannn software already developed,” states Sandy
B:;I;sltlck. Vice Presic_lcnt. Security Pacific National
h‘fﬁtcr'n bi]J_l none provided the data base management,
e reliability, and modular expandability that we
e ed. Although the system wouldn’t run 24 hours a
WOl:iilil Wwas imperative that it be operational during
bt ng hours. Once business was committed on-line,

could not tolerate interruptions due to downtime.

Selection Criteria




It's ironic. . . .Customers can understand telephones hepe |
down, but not computers. They will tolerate a delgy iy
paperwork, but get annoyed at delays in processing.
“Since we rejected packaged systems, that meant w
would be writing our own programs. Software tooks o
help develop applications then became important”
When a Request for Quote was generated, eight
computer companies submitted bids. The project
Mmanagement team chose five semifinalists, including
Tandem, for detailed comparative study. Based on this

study, Tandem was selected.

n terms of hardware, by

"It was not the least expensive |
Why Tandem? when we looked at five-year life cycle costs (research
and development, investment. and operating cost),
Tandem was the lowest Also, Tandem was the only
vendor that had an off-the-shelf fault-tolerant system for
the continual availability we needed.
“The deciding factor was Tandem's superior system |
software for applications development. Since we didn'
Want to reinvent the wheel, we used all the Tandem |
software available. Before we started the project, | was
told application design/development for the basic
collection system would take four or five people at least
IWo years. In reality, with three programmers, we did it
within nine months.™
___-___'_‘_‘_‘—_-—-———___._———— e — e
The Tandem Solution St.fcuril.\' P.!L'iﬁu h;.n an ll-processor NonStop systemn with
mirrored discs art its Woodland Hills headquarters. The \
System supports 110 local terminals for charge cards, I?*J
remote terminals in the regional centers, 10 terminals for
credit, 40 for loan recovery, 80 for real estate, and 24 in
lcasing. The system was installed in its permanent
location in December 1980, and was ready by January
1981. Beginning the following month, the regions went
on-line one at a time. _
The Loan Processing application has over 1.5 million
accounts on disc and, at any given time, roughly 80000
of these are delinquent or “active.” Each record is 300
10 500 characters in sjze. The system handles over '
100,000 transactions a day, half of which are data base
updates. Each transaction that involves the retricval of a
NEW account takes an average response time of one
second (locally) or five seconds (remote).
he current system consists of 1,200 application
Programs, all less than 64KkB, to take advantage of
Parallel processing across the Tandem multiprocessor
architecture. There are also 200 user screens. (The
Origmal 40 screens were developed within 1% months
18 using the PATHWAY '™ transaction processing system.)

JE—




P__—

Application design and development of the basic
collection system were done by three programmers with
just one week of NonStop system training; the detailed
design took 10 man-months, and programming, 15 man-
months. All programs were written in COBOL. “One
person who was not a programmer became interested
in programming after attending the one-week Tandem
maining, so we sent her to a COBOL class at UCLA.
Before she even finished the course, she was
programming on the NonStop system.”

Staff members at the regional centers were trained in
two days. For the first three days of operation, Security
Pacific continued the manual paperwork as a backup,
but when it soon became apparent that everything was
running smoothly, the manual backup was eliminated.

If a loan payment is five days overdue, the account
becomes “active” in the collection system data base.
When a payment is 15 days overdue, the Tandem system
sends the information to the appropriate collection center
where a financial consultant attempts collection. While
ulking to the customer on the phone, the consultant has
the complete account history on the terminal in front of
him/her. If a customer responds with “the check is in
the mail,” the consultant can instruct the system to recall
the account again if no entry is posted within the next
two or three days.

The Tandem system is also linked to TYMNET® for
automatic generation of collection letters.

After loan collections were operational, Security
Pacific added general ledger, accounts payable, program
development/documentation, and word processing. Later
applications were leasing, real estate, loan application
processing, and management reporting. The NonStop
system will also handle consumer loan recovery and loan

Current Applications

charge-offs.
“The first six months on-line at ’the adjustment centers Benefits of the
nereased delinquent loan collection efficiency by over Tandem System

100%." commented Weinstock. The increased
productivity resulted mostly from elimination of
paperwork and greater labor efficiency. “We reduced
ﬁ"_“nt'ia| consultants’ paperwork 95%. At the six
adjustment centers, the number of effective collection
calls placed daily jumped from 7,245 to over 16.5!)0—‘—
and with fewer people.” In addition, Security Pacific’s
overall delinquency ratio and loan charge-offs have
dropped considerably.




Centralization of debt collection data is a tremendous
asset to senior management. Bank executives now obtain
information that’s current within 24 hours. More
importantly, they can spot early trends, such as
delinquency in a particular loan class or in a particular
region.

What about system availability? Has the NonStop
system lived up to expectations? ““So far, the system has |
never gone down by itself, although it seems like we've
tried to destroy it a few times. For example, while the
system was stored temporarily in a basement, the air
conditioning failed one weekend. When we came in on
Monday morning, despite the heat, the Tandem system
was still running.

“Another time we had a brownout that lasted over an
hour. The NonStop system went down for less than 60
seconds, then came right back up with its battery backup
power. The other computers in the same facility died,
and three days later we still had problems with some
of them.”

Security Pacific projected and achieved a $4 million
savings by the end of the first full year of the collection
system’s operation due to the more efficient delinquent
loan collection operation. The Tandem system paid for
itself within eight months.




Rockwell International is a world leader in the design
and manufacture of aerospace and aviation products. :!f?lg::v:%llbhl AL
The Avionics Group, part of Rockwell's Commercial
Electronics Operations, makes and distributes a broad CORPORATION
line of products and systems to airline, business, and Order Management
aviation industries; and to military and government System
aircraft industries.

With headquarters in Cedar Rapids, lowa, and a
manufacturing plant in Melbourne, Florida, the Avionics
Group has over 7,000 employees.

The Avionics Group was receiving orders faster than it T?e Pal i
could manually process them. Every order, from the
smallest to the largest, required several time-consuming
steps. Just receiving order information and typing it onto
order forms was a major task, since thousands of parts
are sometimes included in a single order.

~ Recognizing that the entire procedure could be vastly
improved if computerized, the group began formulating
requirements for a new system to fully automate the
procedure. User personnel began drawing up require-
ments for an on-line computer system.

The new system would have to be user-oriented, since Qeciion Criteria
the operators had no computer background. It would
have 10 be able to handle large numbers of terminals
with a fast response time. And it must be able to
accommodate many changes in both the orders and the
programs that process them.
In addition to these requirements, system selection
Was based on the following criteria:
* Architectural flexibility (easy expandability)
* Communications capability, including effective
networking software
* Reliability and uptime
* Vendor stability and support
* Product compatibility with existing mainframe
equipment
* Software development time
* High throughput
* Easy maintainability

w.hlle_ the Avionics Group was defining the selection Why Tand em?
%me"a for its new system, an advertisement brought
andem NonStop systems to its attention. Three of
i kwell’s requirements—easy expandability, high data
Tl"g”l)i, and constant availability—were stressed in
andem’s ad. So Rockwell invited Tandem to compete
T the contract.

—
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The competing systems were studied and compared.
Tandem was given the highest marks for reliability and
availability, two key criteria. Rockwell’s Cedar Rapids
system has to be available 24 hours a day, 7 days a
week because rush orders and customer emergencies
sometimes require extensive overtime. For example, an
order may arrive marked AOG, which means that an
airplane is stuck on the ground, and parts need to be |
shipped immediately.

Tandem also rated highest in growth and upgrade
capabilities, and in architectural flexibility. The Tandem
system is able to expand well beyond expected appli-
cation growth without the need for reprogramming. and
using the same basic hardware.

Add to this Tandem’s superiority in networking,
maintainability, and throughput, and it's easy to see why
Tandem was awarded the contract.

The Tandem Solution

In April 1979, a two-processor NonStop system was
delivered to the Cedar Rapids plant. The team of six
programmers and developers assigned to the project had
no previous experience with Tandem, so all attended
Tandem education courses. The designated Order
Management System was developed in a modular
framework, the first module being released as early

as August 1979; the final module was released within
18 months of hardware delivery.

The application programs were written in COBOL.
A universally accepted language, COBOL provides easy
training for programmers new to the Tandem system. In
addition, programmers trained on the Tandem system
could be easily moved to work on other applications in
the company.

In December 1979, a third processor was installed in
the system. This completed the original order. Higher
volumes, company growth, and migration of the appli-
cation to the group’s Florida manufacturing plant later
Justified further system expansion, and in August 1982,
a fourth processor was added.

Current Applications

Rockwell’s Avionics Group uses the Tandem system in
their Order Management System (OMS). Orders are
tracked all the way from placement through shipping at
the Melbourne and Cedar Rapids plants.

"By virtually eliminating paperwork and the errors
that go with it, our Tandem NonStop computer has
greatly simplified tracking orders for our avionics
products,” reports Robert P. Marovich, Vice President
and Controller, the Avionics Group. “And that has
produced highly visible improvements in the way we're
able to respond to our customers’ inquiries.”




The Tandem system consolidates all data pertaining
o the orders, beginning with placement and going right
on down the line to shipping. It also transfers relevant

information to the appropriate department—to accounting,

for example, for the generation of invoices: and to
manufacturing, where $175.000 a year in internal freight
charges was eliminated by reorganizing ordering/shipping
procedures. “The entire operation has helped us reduce
order entry errors by 75%." adds Marovich, “while
eliminating 140,000 keypunched records and 25000
reproduced documents every month.”

In addition, the Tandem system allows Rockwell
o automatically calculate prices, and to control
hackorders—another factor contributing to vastly im-
proved customer service. “And because the system has
virtually eliminated the manual drudgery from employee
routines, our people are continually finding new ways 1o
do their jobs better.” says Marovich. “The net result is
an operation that is helping us achieve some very
significant gains in plant productivity.”

Rockwell's NonStop systems save time previously spent
preparing and handling paperwork, increasing efficiency
throughout the ordering procedure. “The system has
ended the need for most paperwork, and automatically
generates the few documents that remain. Because of
this, manual typing of orders, which required a great
deal of time, is no longer necessary.”

Orders can now be processed the same day received,

which reduces inventory carrying charges. When a
Customer places an order, credit limits are quickly
checked, and if necessary, orders are adjusted on the
‘_‘P"‘- W"‘k:n a customer calls with a question, current
“count information is readily available; the customer
fever hears, “We'll have to get back to you.”

Benefits of the
Tandem System
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In 1977, Chase Manhattan Bank's Controller’s Office was S

receiving 1,500 calls a day for account verification and CHASE MANHATTAN
customer account information from other banking BANK

departments. Forty-five to fifty clerical personnel Account Locator
manually accessed, updated, and filed 1.5 million 3 X5
cards on 750,000 customers to respond to these inquiries.

The system was completely manual. The cards were
kept in 11 Diebold rotating tubs. Access time was The Froblem
typically 1% minutes. Updating was cumbersome, time-
consuming, and required changes in as many as
I8 places in the files. Cards were frequently lost or
misplaced. An entire room was needed just to store
keypunched cards. Even worse, Diebold, because of the
age of the automated tubs (**vintage 1946™), no longer
offered field maintenance. When the tubs failed, bank
personnel had to hand-crank them to gain access to the
index cards. To restore these manual tubs to service,
Chase Manhattan retained a blacksmith to rework or
fabricate new parts.

The operation was “labor intensive, redundant, and
inefficient.”

The Controller’s Office began evaluating several Alternatives Considered
solutions. The first option considered was an on-line
utility approach, using a mainframe computer. However.
this would require a special communications interface at
 high internal charge for the Controller’s Office. Also,
it wouldn't provide control over data base security and
scheduling system resources. The last objection touched
on the issue of data base growth and the requirement for
System expansion without costly conversion.

~ Another possibility, a microfiche application, was
rejected because of its rigidity. Expansion to allow for
Zrowth of the data base (data elements) was not cost-
eflective using the microfiche concept.

The third option, implementing their own system,

gave the Controller’s Office three critical advantages:
) security of the data base and control of the on-line
ystem, (2) access to the data base via terminals so that
other sections of the bank could be “self-sufficient.”
and ](3;0:10dular expansion to handle growth through

the 1980,
e
The Controller's Department and their consultants Selection Criteria
®valuated several systems and narrowed the choice down
0 three, including the Tandem NonStop system. They
their evaluation on:
* Cost of development 5

* System reliability

S



¢ Field maintenance record

® Modular growth potential without reprogramming

* Backup capability

* Programming language support

* Financial stability of the vendor

At that time, Tandem had been marketing for only a
year, so Chase Manhattan had some reservations. These
were dispelled by a demonstration of the application.

A Tandem representative presented a prototype of the
application “with ease,” halting processors and discs to
show how the NonStop system remained operational.
“This demonstration of NonStop systems convinced us
that this thing was for real. We decided to investigate
seriously.”

A consulting firm was asked to evaluate Tandem
according to the preset criteria. The firm was skeptical;
they proposed a competitor’s system and promised 1o
disprove Tandem’s claims. However, after on-site analysis
of the company and the product, “the consultants came
back and did a 180-degree turnaround. They not only
recommended Tandem, but they rebid using a Tandem |
system.”

Why Tur;de—rng

Of the three companies, Tandem's bid was the lowest.
However, this cost did not reflect the true “bargain” the
Controller’s Office saw in purchasing the Tandem
system. “We were getting the NonStop system
architecture and performance—free. Although we selected
the Tandem system principally for ease of expansion,
mirrored volume capabilities, and flexible file structure,
getting fault tolerance for the same price. . .was truly
bargain.”

Tandem’s easy modular expansion without repro-
gramming was an advantage over the competition. “If
we made a mistake about sizing,” said one member of
the development team, *“we could always add another
CPU to our Tandem system instead of facing a major
conversion to a more powerful system.” )

The competition had no high-availability software for
multiprocessor systems. Special software was required.
However, all the basic tools required for the application.
including operating system, utilities, file management
system, screen formatter, compilers, and communication
package, were available from Tandem and were
considered to be superior.

The Tandem Solufio:l

The Chase Manhattan Account Locator and Account
Numbering system included two processors with 384kB
of memory each, two tape drives, five 240MB discs, on¢
line printer, and 31 terminals. They have since expanded
to three processors, seven discs, and 60 terminals.




The application program was written by Monchik-
Weber software consultants and a Chase Manhattan
programmer trained at Tandem’s education classes.
Implementation was very rapid—from mid-February to
June, 1978,

Since then, Chase Manhattan has installed three
more Tandem systems for other applications.

With the Account Locator system, inquiries can be made  ~ . Applico;ric;ns

by customer name or account number. Partial keys can
be used if the name is misspelled or if the information is
incomplete. The data base contains 1.3 million accounts,
and roughly 2,500 new accounts are added each week.

Up to 60 operators can access the system from
terminals located throughout downtown New York. The
operators handle 1,500 to 2,000 inquiries a day with an
average response time of two seconds. In addition to new
accounts, there are over 2,000 changes (data base
updates) each week. The system creates a transaction
record and a log of inquiries for updating.

Another five-processor Tandem system is used to
process customer information that results in the delivery
or collection of funds via the Automated Clearing House
mechanism. This area is responsible for the collection of
35 million repetitive transactions each month, such as
insurance premium collections, which are automatically
deducted from personal accounts at any U.S. bank or
thrift organization,

The Tandem system automatically handles electronic
delivery 1o banks that are ACH members, and produces
preauthorized checks for the nonmembers. Other credit
catries, including payroll and pensions, will also be
distributed via the ACH network. The same system is
aso used 1o transfer large dollar-value transactions
between corporations,

A third Tandem system at Chase Manhattan uses
three processors to manage insurance funds transfer.
Insurance premiums are automatically deducted from
Personal accounts, sorted by insurer, processed through a
dearinghouse, then distributed to the various insurance
Companies’ respective banks. Funds are transferred five
limes a day,

. Other Tandem systems are used for communications,
eclory assistance, and as part of a bond brokerage

*Work at IDC, a division of Chase Manhattan located
i Boston,
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Benefits of thc;.
Tandem System

Major cost savings of the Account Locator system
resulted from the reduction in clerical personnel. Fifty
percent of the original staff was freed for more
productive projects, resulting in a return-on-investment
(ROI) of 34% and payback in approximately 18 months.
Data base integrity increased dramatically, and access
time dropped from 1%2 minutes to 2 seconds. In addition,
*bank personnel don’t have to make five phone calls to
get the information—they now go to one source and get
the information almost instantly.

“We have much tighter control over the data base.
We now have a good grasp on incoming data and know
that data can’t get lost. The biggest advantage to Chase
Manbhattan is that the data base is current—before, it was
as much as a week old.”

The Tandem system can be operated by clerical
personnel—with little or no formal training. “When we
got praise on the ease of running our Tandem system
from a Grade V clerk, we were impressed,” reports a
Controller’s Office vice president. “We were over-
whelmingly surprised with Tandem's reliability. They
didn’t overpromise.”

Said one Controller’s Office spokesman in sum-
mation: “Our system has served us well. We got
what we wanted—a reliable, well-designed, well-
integrated system—at a cost we could afford.”




e s i X MOTOROLA W
electronic equipment com s. sales :
in excess ;‘q:;:ﬁlion, it is cc?r?*:pany number 125 on the :’:hf:';:°d"d'°"
Fortune 500 list.
Motorola’s Semiconductor Sector, headquartered in
Phoenix, manufactures semiconductors, circuits, micro-
processors, and a variety of other products for both the
military and private industry.

The semiconductor business is one of the most intense,
competitive, and fast-changing of all high-technology
industries. Designs change constantly; there may be as
many as 500 to 1,000 specification changes a month, all
of which impact manufacturing. The creation of a single
wafer can take seven to ten weeks, and may require up to
300 different processes. Every process requires close
monitoring, and problems must be quickly identified and
corrected. In addition to all this, new product lines are
added constantly,

The need for a highly reliable on-line system is
critical; when production slows to isolate and correct
problems, output (and profit) suffers. And a system
failure could be disastrous.

S0 in late 1979, the Semiconductor Sector started
planning an on-line wafer production system to collect
data, monitor process variables, and pinpoint trouble
spots. This new worldwide distributed processing
network would:

* Increase productivity

* Reduce paperwork

* Better utilize production machinery

* Provide timely and reliable data

It was decided that each manufacturing and assembly
plant would have its own system to handle local data
processing needs. In addition, each of these systems
would be connected to a “host™ system at headquarters,
and would feed cost and other information to the host for
corporate analysis.

The Problem

System selection was based on the following criteria: s =
* Communications capability, including effective Selection Criteria
networking software and support for IBM devices
* Transaction processing capability with ecasy
programming (e.g., software development tools),
fast data base access, user-friendly operation, and
screen formatting capability
* Language support for COBOL, FORTRAN. and
an assembler-type systems language
* 24-hour availability
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* Flexibility to support data base changes

* Ability to support a query/report writer

* Expandability, both for individual systems and for
the network, with no need for reprogramming

Why Tandem?

Of the four vendors considered, only Tandem was able
to satisfy all the requirements necessary to achieve
Motorola’s goals. Continuous operation and easy
expandability were Tandem exclusives, and only the
NonStop system was specifically designed for on-line
transaction processing.

The Tandem Soluﬁon

A three-processor NonStop system was delivered to
Motorola’s Bipolar facility in Mesa, Arizona, in
September 1980. Since then, the system has grown to
five processors with 768kB of memory, five mirrored
discs, 55 terminals, and 12 printers. Motorola uses
Tandem products AM3270, TR3270, and EXCHANGE™
to interface with their IBM 3081 mainframe.

In March 1981, the system went into production.
Design and development took just over six months. In
this time, the Motorola staff wrote over 41,000 lines of
code, developing programs in COBOL and Tandem's
system programming language.

PATHWAY is credited with the fast development
time. According to one Motorola project leader, “It
would have taken 40% longer if this application had
been implemented on any of the other proposed
systems.”

Since the initial installation, Motorola has added
nodes in Phoenix, Austin, Scotland, France, Malaysia,
and Korea. These systems improve plant operations and
provide instantaneous information management for fast,
accurate corporate decisions. By mid-1984. the company
intends to install Tandem systems in all of its wafer
fabrication, final test, and assembly facilities around
the world.

Current Applications

The major functions of the distributed wafer systems are:
Specification maintenance

Inventory tracking

Production line scheduling

Furnace management

Equipment maintenance

Manpower scheduling

Resource management

Performance reporting

* Reject analysis
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NonStop systems track wafers from operation to
operation, collecting on-line data about process and
inventory activity, and measuring cycle times and yields
according to standard. Nine manufacturing areas are
on-line.

Each system easily handles thousands of transactions
daily, providing direct and instant feedback. Motorola
uses this information to control the production process,
placing resources where they are most needed, and
streamlining the entire operation. In addition, trouble
spots are identified, isolated, and corrected before they
have a chance to cause serious problems.

Motorola has realized increased yields, lower costs,
reduced cycle times. lower inventories, and a significant
overall increase in productivity. “We now have control of
work-in-process in a way that was never before possible.”

Benefits of the
Tandem System
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Wells Fargo is the twelfth largest bank in the United
States and has its headquarters in San Francisco. Its
assets exceed $22 billion, and nearly 400 branch offices
are located throughout California.

WELLS FARGO BANK
Distributed Processing

Network

In 1980, Wells Fargo began investigating ways to improve
profitability in its consumer credit activities. Two major
changes were recommended: the first was the
establishment of regional loan processing centers, and the
other was to market a more diversified range of
products. To support the increased volumes created as a
result of these changes, automation would be required.

Automated processing would considerably increase
efficiency, allowing more effective customer service and
an enhanced competitive posture. Employees could
process more transactions in less time and with better
accuracy.

The bank issued a request for proposal (RFP) for a
system to automate consumer loan activities. The new
system would handle loan application processing, title
maintenance, payment processing, and inquiry handling.
The loan processing function at each branch would be
consolidated into four regional centers, each with its own
system. The four production systems would have to be
able to support from 200 to 400 video display terminals,
50 to 100 per location. A fifth system, used for software
development and maintenance. would be located at
central headquarters in San Francisco.

The Problem

Critical system requirements were defined as follows:

® High availability

®* Modular design

* High data integrity

* Good networking capability

* Ease of use

* Competitive overall system cost

Against this evaluation framework, several vendors
claiming on-line or distributed data processing capability
competed for the contract. Wells Fargo narrowed the
competition down to two vendors; in the end, Tandem
was awarded the contract.

Selection Criteria

Tandem was selected for overall economy and because it
offered the following features:

* Constant availability. Tandem systems are
specifically designed for continuous operation,
even if a major component should fail. For a bank
like Wells Fargo, even a short break in processing
can result in very expensive penalties.

Why Tandem?
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¢ Modular expandability. The systems could grow
according to Wells Fargo's needs without expensive
software changes and without the need to switch to
larger machines. This would result in considerable
savings over the long term.

* Extensive terminal connectivity. Tandem systems
can support several hundred terminals, each with
access to both local and remote data. This is
important to Wells Fargo because of the large
number of terminals accessing the same data base.

® High data integrity. Reliability is critical in
financial transactions, and Tandem’s emphasis on
data integrity provides undisputed accuracy.

“With automation of our service centers, the

productivity of over 600 employees would be dependent

on the availability of our on-line systems,” says Jack

Kopec, Executive Vice President. “Tandem’s architecture

provided us not only with the availability that we

required, but also with the ability to easily modify or
expand our systems in response to changing business
requirements—and with minimal incremental costs.”

The Tandem Solut_ioﬁ

A two-processor development system was delivered 1o
Wells Fargo's San Francisco headquarters in April 1981,
A team of programmers and analysts attended three
weeks of Tandem classes, and the first application went
live within ten months of the date the initial development
system was delivered. “Tandem software tools, combined
with the ease of making changes on the Tandem system,
greatly enhanced our ability to meet our implementation
schedules.” reports Barbara Doherty, Vice President and
application development manager.

During the development period, the team formulated
an application development method so flexible that it has
become a template for all Tandem applications in the
Consumer Credit Division.

The first phase went into pilot in March 1982. Al
four production nodes began operations over a six-month
period. This first phase supported customer inquiry, litle
maintenance, and data base maintenance for customer
demographics. A short time later, the second phase
P"gﬂﬂ. adding fully automated payment processing for
installment loans.

Current Applications

Today, the system processes and monitors all stages of
consumer loan and auto lease applications including data
entry, fraud detection, automated credit bureau report
retrieval, credit scoring, and document preparation.

4



One centralized technical support group manages the
operations staff, which develops all new applications. A
Tandem quality assurance group provides assistance as
needed. New software is distributed across the network
by the technical support staff.

“The time and effort required to support our systems
have been substantially reduced by our use of Tandem's
EXPAND network,” reports Catherine Scuderi, Vice
President and Chief Systems Officer. “EXPAND enables
us to monitor and control hardware and software
problems in all production nodes from our one
centralized development site.”

The current terminal network supports over 450
terminals at the four California production sites located
in Walnut Creek, Sacramento, San Jose, and Santa Ana.

Future phases of the program will include
automating revolving credit processing, implementing
automobile lease accounting, and installing credit card
application processing.

With the automated procedures, Wells Fargo can process g
more work per employee. Operational head counts have Benefits of the
remained steady while productivity has increased. This
type of efficiency has helped Wells Fargo position itself
to take advantage of the emerging consumer market.
“The Tandem system has enhanced our ability to
effectively deal with our customers,” says Kathy Burke,
Vice President, Consumer Credit Operations. ““We can
now immediately interact with customers via on-line data
as opposed to retrieving information from customer files
and/or paper reports. This allows us to deal professionally
with our customers and, in general, has resulted in
increased customer satisfaction with our services.”

Tandem System
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DYSAN INC.
Manufacturing Requirements Planning (MRP)
EXXON
Wiring and Instrumentation Design and Documentation
GENERAL DYNAMICS
Defense Bidding and Control
LOCKHEED MISSILES AND SPACE COMPANY, INC.
Shop Floor Control
MOTOROLA
Production Control
THYSSEN HENRICHSHUTTE AG
Steel Manufacturing Quality Control

REPRESENTATIVE
CUSTOMER LIST
Manufacturing

CHEMICAL BANK

Home Banking

GREAT WESTERN SAVINGS
ATM Support
SECURITY PACIFIC BANK
Automated Loan Collection

UNION BANK OF FINLAND
ATM and Teller Terminal Support

WELLS FARGO
Consumer Loan and Automobile Lease Processing

Retail -Bcnking

CREDIT AGRICOLE
Domestic/International Money Market

CHASE MANHATTAN BANK
Automated Clearing House
INTERFIRST BANK DALLAS
Electronic Funds Transfer

MERCANTILE BANK
Electronic Funds Transfer

PRIVATBANKEN A/S
Foreign Exchange

Who!eso|e_Ban|<ing

BARCLAYS BANK
Worldwide Corporate Databank

CHAPS INTERBANK SYSTEM

Funds Transfer Network, U.K. Retail Banks
CROCKER NATIONAL BANK

Worldwide Funds Transfer

FIRST NATIONAL BANK OF CHICAGO
General Banking Functions

International Banking
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Financial

CASA DE BOLSA BANAMEX
Brokerage

CHICAGO BOARD OF TRADE
Commodities Exchange

COMMODITY NEWS SERVICES
Commodities Quotes/News

COX CABLE
Home Banking Services

DAFSA
Brokerage

Refo?l TrcEe

CONVENIENT TICKET

On-Line Multiple-Location Retail Ticketing
DROGUEROS, S.A.

Order Entry/Distribution

FEGRO
On-Line Commodity Control/Checkout (POS) with
Inventory Control

KARSTADT AG
Integrated Sales and Information, Furniture Department

TARGET STORES
Distribution Processing

”Who|eso|e Trade

BAUSCH & LOMB

Order Entry/Shipping
BEECHAM COSMETICS

Order Entry/Processing/Shipping
HAMILTON AVNET

Order Entry/Inventory Control

LIEBERMAN ENTERPRISES
Retail Distribution

Transportation,
Communication,

Public Utility

BUCKEYE PIPE LINE
Oil Flow Control
GTE TELENET
Electronic Mail
INDIANA BELL
Order Servicing/Billing
MEMPHIS LIGHT, GAS AND ELECTRIC
Customer Service

VIKING FREIGHT SYSTEM. INC.
Fleet Maintenance




Services

DIRECCION GENERAL DE POLICIA
License Plate Control/Arms Distribution/Vehicle
Maintenance/Criminal Records
FAST-TAX (COMPUTER LANGUAGE RESEARCH, INC.)
Service Bureau
ON-LINE COMPUTER LIBRARY CORP. (OCLC)
Interlibrary Cataloging

ORANGE COUNTY COMMUNICATIONS
Message-Switching into California Law Enforcement
Telecommunications System/Information Exchange
between Nuclear Generating Site and Local Government

COMMUNITY HOSPITAL (OF INDIANAPOLIS)
Patient Care

DISTRICT OF COLUMBIA GENERAL HOSPITAL
Patient Care

HOSPITAL AUGSBURG
Patient Registration/Records

UNIVERSITY OF CALIFORNIA, BERKELEY
Undergraduate Admissions/Registration
UNIVERSITY OF COLORADO
Medical Research

FORD MOTOR COMPANY
Engine Assembly and Test Information System

PEUGEOT
Automobile Production Control

PORSCHE
Inventory Control

RENAULT
Automated Manufacturing

Hospitals/Universities

Automotive
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With most computers, growth is very expensive. As your
workload increases, you need extra computing power—
and with conventional systems, that means replacing your
computer with a larger machine. Expensive repro-
gramming is often necessary. In order to delay these
major expenses, some vendors sell you more computing
power than you initially need. But in the end, when your
business demands outgrow the system’s capabilities,
expensive changes are inevitable.

At Tandem, we view growth as the simple addition
of processors. You start with what you need, adding
more processors as necessary. Since NonStop systems are
expanded rather than replaced, you won't need to pay for
a costly conversion—and you're free from tying up funds
in extra equipment.

Every NonStop system can grow from 2 to 16
processors. If you need still more computing power,

up to 4 systems with 16 processors each can be
connected by high-speed fiber optic links for a total
capacity of 224 processors at a single site—greater
computing power than some of the largest mainframes.
And you'll still be using the same system you started
with. With Tandem, you don’t have to scrap previous
investments as your business grows.

You can also connect 255 different NonStop systems—
over 4000 processors strong—and place them at your
company's locations throughout the world. Each location
has immediate access to its local information base and
can also get information from other sites. And from your
corporate headquarters' system you have access to
information at every site for fast, accurate business
decisions and for long-range planning.

When you install Tandem NonStop systems, you get:

* Computers that expand with your business—without

expensive hardware or software changes

HOW WE'RE
DIFFERENT, AND
WHAT IT MEANS
TO YOU

Tandem Systems Are
Expanded Rather
than Replaced
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® The right amount of computing power for every
corporate location, from the smallest to the largest

® An advanced information movement system that
speeds electronic messages throughout the
corporation, reducing paperwork and increasing
efficiency

® An easy-to-use relational data base that simplifies
interaction between you and the computer

® Programs and devices that protect your investment
in existing equipment by permitting communication
between Tandem and non-Tandem equipment

® A series of programming aids that cut application
development time by as much as 50%

® A variety of computer languages familiar to
your programmers, to keep programmer
productivity high

_Tt_:mdem D_oes ;\;reg
You Can Do More

All Tandem processors communicate with each other as
if they were in the same system—no matter how distant
they actually are. This means that a Tandem system at
one location can get information stored at another
location without the operator having to know where the
data is stored. For example, you may want to check a
customer’s records to determine whether he is a good
risk for a loan. You simply request information, and the
System automatically finds and retrieves it for you,
regardless of its location.

All this is possible thanks to Tandem’s GUARDIAN™
operating system. GUARDIAN is a series of programs,
written by Tandem, that controls the operation and
function of every Tandem system. GUARDIAN keeps
track of the names and locations of CVEry processor,
device, and user in the network. Because you get
information directly from Tandem systems at other
locations, telephone calls and paperwork between sites
are reduced. Your employees respond faster to customers
and have more time for other productive activities.

GUARDIAN helps keep down the cost of processing
by letting you put that power where it’s needed most. On
conventional systems, computing power is often wasted
due to changing demands on the system. For example,
your business may reach a peak at about 10 a.m. each
day, and the program that controls, say, order processing
requires extra computing power. An unbalanced workload
can result, and on conventional systems, it is extremely
difficult to redistribute the system’s resources. The
purchase of more computing power is often
recommended.




GUARDIAN allows you to

balance processor loads
according to your needs, and
keeps your system operating
o right through a processor

Sailure.

File Gyatam

Mp— AL S —
VO Drivers.

But with Tandem NonStop systems, you can
dynamically rebalance the workload whenever necessary,
placing computing power wherever it's needed most. And
this means you purchase only the power you need, when
you need it.

Another benefit of this ability to reallocate the
workload comes about when a component in the system
fails. In a conventional system, a failure can halt
processing. Or worse, it can corrupt the information in
your data base. But in a Tandem system, GUARDIAN
automatically responds to system failures by reallocating
the workload as necessary. Processing continues, and most
important, GUARDIAN ensures that your information
remains reliable.

When the information you need is stored at another Kee i.n T
location, GUARDIAN automatically brings it to you. In prog e

the form of electronic impulses, your data can travel Communication Open
between corporate locations in a variety of ways,
including telephone lines, satellites, and fiber optic
cables. But whatever method you use, a communications
failure between sites can stop the flow of information.

So to protect you from communications failure,
Tandem systems support multiple paths with a powerful
computer program we call the EXPAND data
communications network.

In an EXPAND network, all communications paths
are available to speed information from location to loca-
tion. If one path fails, an alternate path is automatically
selected—and the flow of information continues.
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Optimum Routing
of Information

EXPAND keeps track of all available communications
paths, and automatically chooses the optimum route—
based on your priorities. Whatever criteria you specify
for a particular type of transmission, be it speed or
economy, EXPAND selects the appropriate path.

For example, if you need to transfer large amounts
of information coast to coast, and you have a satellite
link established. you may want to transmit the data over
this route. If economy is the major concern, you may
choose an economical type of telephone line. EXPAND
sees which paths are available, selects the best path per
your instructions, and transmission begins.

As new communications paths are added to or
removed from your network of Tandem systems,
EXPAND automatically updates its “‘routing tables” al
each site to ensure that messages continue to be routed
along the best path.

Fewer Lines, Lower Cost

EXPAND also helps keep down the high cost of
communication between sites by allowing one location 1o
relay information to another. For example, your offices in
New York and California do not have to be directly
connected to each other if they are both connected to the
Texas site. The Texas site simply passes the information
along to its destination.

This “passthrough™ capability can result in
considerable savings in the cost of communications
between company locations. And the more sites you
have, the greater the savings. For example, the
illustration shows five sites. If cach site were directly

Passthrough capability means
Jewer communications lines,
lower communications costs,

Chicago

Phoenix Houston




connected 1o all others, ten communications lines would
be required. But through EXPAND, only five lines are
required. If one line fails, EXPAND automatically routes
your message in the other direction. You save money on
communications costs, and fault tolerance is your bonus.

When you need to send information to other locations,
powerful Tandem programs help you do it with a
minimum of effort. And you can control both the format
and delivery of your messages through Tandem’s
TRANSFER™ information delivery system.

TRANSFER lets you send “information packages™
containing data from many different sources, such as
data files, word processors, and facsimile machines. You
can, for example, send a message consisting of a cover
memo: a file containing the current product catalog; and
a set of illustrations to be transmitted via a facsimile
machine (using Tandem’s TRANSFER/FAX software)—
all combined in a single package.

With TRANSFER, you can compose and send
messages easily, with the speed and reliability of the
computer. Forget paying for overnight delivery—your
messages are delivered in minutes, whether they're going
next door or around the world.

Information from
Many Sources

Shipping/
Billing

Order

Processing Manufacturing

TN

Ship 1o
Cusiomer

(I )

TRAMNSFER

THANSFER

H”“'iu,

A\

\

Order Inventory|] Memo Invoice

San Francisco Chicago London

TRANSFER also lets you determine when a package
is to be delivered. You specify the earliest and latest
delivery times, and your correspondent can receive the

package whenever convenient within those times. You can,

for example, send a message on Monday that will be
available to the recipient between Wednesday and Friday:
and if the message isn't received by Friday, it will
disappear, and the system will notify you that delivery
was not completed.

Order information can be
taken at one location; passed
via TRANSFER to another
location, where a memo is
attached; then the package
can be forwarded to the
location that handles
shipping. No paperwork is
involved, and the entire
procedure can be
accomplished in minutes.
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TRANSFER also lets you communicate with
application programs, and even supports non-Tandem
programs. You can send a message scheduled to arrive at
a specific date and time that orders a program to begin
processing. For example, if an application involves a
process in which a very large number of files are to be
manipulated, TRANSFER can be instructed to wait until
after working hours, or whenever computer resources will
be available to handle the load.

TRANSFER is perhaps most frequently used to
support Tandem’s casy-to-use electronic mail program,
TRANSFER/MAIL. TRANSFER/MAIL helps you
compose messages that originate from a variety of
sources, such as word processors, facsimile machines, or
data files. And special screen formats help you organize
the message right on your terminal.

When information is sent to you by way of
TRANSFER/MAIL, your terminal displays a one-line
message informing you of its arrival. After viewing the
message, you have several options: you can save it in a
file for future use, purge it, respond to it, or add your
own memo and forward the package o someone else.

In other words, you can handle the exchange of
information just as if it were on paper, the same way
you've always done in the past—only faster, easier, and
more economically,

Keeping It Sim&e

O ————

At Tandem, we recognize that many of our users are not
computer experts. So we've developed a set of programs
specifically designed to simplify use of the NonStop
system.

These high-performance programs constitute
Tandem’s ENCOMPASS™ distributed data base
Management system. which helps you redistribute
processing power to accommodate peak workloads,
system expansion, changes to your information base, and
aqpllcalmn program growth. You can use ENCOMPASS
with a single NonStop system or with a worldwide
network of Tandem systems,

Complementing the file management capabilities of
GUARDIAN, ENCOMPASS provides additional capabili-
ues to access, query, manage, secure. and protect the
Integrity of your information base. ENCOMPASS consists
of the following Tandem software products (programs):

* PATHWAY transaction processing system.

PATHWAY consists of a set of programming tools
that reduce application development time by as

much as 50%. PATHWAY frees your programmers
from several repetitious and time-consuming tasks
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ENCOMPASS helps you
redistribute processing power
to accommodate peak
o workloads, system expansion,
- changes 1o the data base, and
| ' . Programming Aids application program growth.
| + Report Generation
[ ] + Screen Formatting
l ———= Data Base Protection
| == Data Base Access
L « Data Base

that are part of the programming process, allowing
them to concentrate their efforts on solving the
problem at hand. Program development and
maintenance expenses are reduced, and as the cost
of labor continues to climb, your savings continue
10 grow,
ENABLE™ Screen COBOL generator. Another
programming tool, ENABLE lets your
programmers develop small application programs
easily, almost automatically. This contributes to
your savings in programming COsts.
ENFORM query language/report generator.
ENFORM makes it easy to retrieve information
in proper format for those necessary reports.
ENFORM responds to a few simple keyword
commands and works with GUARDIAN and
EXPAND to get information from your information
base. Easy-to-use screen layouts help you organize
the information right on your terminal screen. You
then send the information to the printer. which
prints out the completed. formatted report. You
eliminate the expense of printed forms and the time
required to fill in blanks.
Even minor formatting functions are simplified by
ENFORM. Short keyword commands can be given
that center headings, space columns of data, or skip
(o0 a new page. Other keywords provide totaling and
subtotaling capabilities, and can format numbers
with commas, decimal points, or currency signs.
Automatic settings used for your standard reports
can also be overridden to produce customized
reports,
Transaction Monitoring Facility (TMF). TMF helps
maintain the integrity of the data base. TMF backs
out all transactions in progress that cannot be
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completed due to a failure. When the alternate
component or processor takes over, relieving a
faulty one, TMF restarts the transaction. Nothing is
lost, nothing is duplicated. And it all happens so
fast that you may not even know that a failure
occurred.

Preserving Your
Investments

It would be very convenient for your corporation if all
computer manufacturers used the same computer
languages and methods of communication. Unfortunately.
this is not the case. Yet Tandem makes it seem that way.
Tandem supports the most popular programming
languages, as well as virtually every major
communications method. This not only helps to preserve
your investment in previously purchased equipment, it
also means you can use your network of Tandem systems
as your primary communications network. to which
other computer and communication devices are attached.

NonStop systems support
many types of devices, even
those made by other
manufacturers,

A ———

4
i 1
Tandem R !
System
| N |

NonStop systems Support a wide variety of devices
manufactured by other vendors, including word proc-
essors and facsimile machines. Tandem systems can
be programmed in COBOL. FORTRAN, BASIC,
MUMPS, and TAL (Tandem’s system programming
language). And they support virtually all popular com-
munications interfaces and protocols. including SNA
(IBM’s S)fstems Network Architecture) and X.25.

The list of Tandem communications products includes:

. SNAX_—AIlows your Tandem system to communi-

cate with SNA devices and computers. Using
SNAX., you can connect all your SNA devices to a
NonStop II or NonStop TXp™ system. Or, if you
have a large SNA host, you can use a N{mSmi) ]

o



or NonStop TXP system to reduce the workload
on that host, moving your transaction processing
applications to the Tandem system.

* INFOSAT™—The first computer network with
fully integrated satellite communications, the
INFOSAT communications system is a joint
product of Tandem Computers and American
Satellite Company. Using satellite communications
to transfer large amounts of data between distant
sites can be considerably less expensive than other
methods. And with INFOSAT, your entire
computer and satellite network is viewed as one
system with continuous availability, high data
integrity, and single-source maintenance.

—

* FOX (Fiber Optic Extension)—Allows up to
14 full-powered Tandem systems to be joined at a
single site using fiber optics. Fiber optic cabling is
not affected by electrical interference and moves
information at the speed of light for very fast
response times.

* X.25—A commonly used method of connecting
computer equipment over distances. Tandem
computer systems have the versatility to support
virtually every major version in use today.

* AM3270—Allows your 3270-type terminals to
operate when connected to a Tandem system.

* TIL (Tandem to IBM Link)—Links one or more
NonStop systems with any IBM 370-compatible
system.

* THL (Tandem Hyper Link)—Links a Tandem
system to local NSC (Network Systems
Corporation) HYPERchannel networks, allowing
your NonStop system to communicate with a
variety of systems made by other vendors. If you
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have other large computer systems, THL will
allow you to use them in conjunction with your
Tandem system, preserving your investments in
other equipment.

®* EXCHANGE—The EXCHANGE remote batch
workstation allows a Tandem system to appear as 2
2780 or 3780 terminal to a host computer. It also
provides certain remote job capabilities.

Other Tandem software programs make it easy for
you and your staff to use the NonStop system. These
include:

¢ Utilities—Tandem provides a series of utilities to
simplify the interaction between you and your
terminal. A text editor gives your terminal many
of the attributes of a word procesor, making it
casy to compose text on the screen. Changes are
all made before the final copy is printed. No more
need for erasers or white-out products.
Tandem’s TGAL utility makes it easy to get
printed copies in the format you need. The
DEBUG utility saves programming time, and the
SORT utility helps you organize data the way you
need it.

* XRAY™—A performance monitor, XRAY provides
information to help your computer people balance
loads on the system and fine-tune applications for
optimum performance. XRAY monitors total
system performance and spots overloads in work
distribution. Bottlenecks in Programs, processors.
or devices are pinpointed for corrective action.

The Right System for Some u_f your company’s locations have greater
processing demands than others. So to provide
outstanding price/performance, Tandem offers a selection
of systems that can be matched to the demands at each
site. Every system is casily expandable from two to
SIXieen processors, and is fully compatible with other
Tandem systems, able to share the same information and
use the same programs.
The Tandem NonStop computer systems come in
three performance ranges:
®* The NonStop TXP system is designed for high-
volume locations that process enormous amounts
of data, support hundreds or thousands of terminals.
and still require extremely fast response times.
The most powerful computer specifically designed
for transaction processing, the NnnSt{)p—TXP
system })ffcrs the highest performance for your
computing dollar,

Every Site

8




* The NonStop II system is ideal for sites with
moderate to heavy computing requirements. This
full-size computer system supports all of Tandem's
products, and has the capability to grow larger and
more powerful than many mainframe-type
computers.

* The NonStop 1+™ system is designed for use at
low-volume sites where less processing power is
needed. The NonStop 1+ system provides a low-
cost alternative for some of your company’s
smaller sites, which do not require the com-
munications diversity of our larger systems.

Perhaps the most visible part of a computer system is the
peripheral equipment (terminals, printers, etc,). And
Tandem offers a complete line of reliable, easy-to-use
equipment designed for long hours of comfortable use.
These state-of-the-art peripherals become an integral,
complementary part of your NonStop system. They allow
you to fully utilize the performance and convenience
features designed into these powerful machines. Tandem’s
line of peripheral equipment includes:

* A variety of terminals—The 653X family of
terminals are designed and built by Tandem to
function as an integral part of your NonStop
system. They are compatible with Tandem’s
extensive array of software products, and come in
three sizes with 9-inch, 12-inch, and 15-inch
monitors. They support 3270 terminal emulation,
and voice and bar code input. And all Tandem
terminals are ergonomically designed for increased
user comfort and maximum productivity.

State-of-the-art
Peripheral Equipment

| g ) ]

s —

Tandem terminals support a
variety of input methods,
including bar code, wand,
and voice.
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® A series of printers—Full-size Tandem printers
range in speed from 600 to 900 lines per minute
and use the latest “*band type"” technology for
reliable, trouble-free performance and flexibility.
The band can even be changed for different type
styles. Tandem also offers a matrix printer that
types a fast 340 characters per second. and a
letter-quality printer with easily interchangeable
print wheels. ;

® A variety of disc drives—Tandem offers two types
of disc drives: some have removable discs for high
security, while others have sealed discs for easy
maintenance. All drives offer good price/
performance. They range from a small 64MB
drive to a large-capacity S40MB drive. You choost
the size and type of drive according to your needs

* A series of tape drives—Reel-to-reel tape drives
come in different sizes for different purposes and |
provide high reliability and good price/performance
Tandem’s top-of-the-line tape drive operates at 4
very high speed and packs information onto the
tape very densely. The result: information can be
moved quickly, less tape is needed, and employees
spend less time changing tape reels.

® A fault-tolerant earth station—When you move
information via satellite using Tandem's INFOSAT
product, you use the first carth station specifically
designed to function as an integral part of a fault-
tolerant computer network. You get sophisticated
performance monitoring and single-vendor
maintenance and repair.

A major difference between Tandem and conventional
computer systems is the structure of the data base itself
Application programs are ever-changing in response 10
busqu:ss requirements. A data base that is structured.
unwieldy, or difficult to change poses more problems in
the long_ run than it solves, So Tandem discarded
conventional data base designs (e.g., hierarchical,
network) and instead perfected a *“‘relational” approach.
E el relational data base simply means that information
1S organized in the form of tables. Since that’s the way
fou por up information every day (e.g., stock markel
dl(!s)img‘s._a:rlmc schcduh:'s_. financial statements), Tandem
= Snl impose any additional artificial structure just
cofr?:xer[h:cdaw IS managed on a computer; no strange
ronyms, strings of numbers, or pointers.

Relational Data Base—
Capability without
Complexity
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To obtain information, simply use a key word (such
as customer name or inventory item) or value (such as
account number, order number, or part number) as your
means of reference.

These tables or records can be located anywhere—on
a single system, or on several systems, at one or several
locations. And you don't have to keep track of where the

Tandem’s relational data base
stores information in a
familiar, easy-to-use table
formai. Data is easy to
access, and you needn’t know

Nams Order Num Part Name at what location the
CustNum_§ Order Date Part Num informatrion is stored.
Address Part Num Inventory

| City Salesman Location

State Cust Num Price
Credit Limit Order Parts
Customer

data is stored; Tandem's GUARDIAN operating system
locates and retrieves the information you need.

The chief advantage of a relational data base is its
simplicity. Setting up a data base merely involves
creating and filling in the tables with pertinent data. To
expand the data base, merely add new tables or add
more rows of information to existing tables—without
rewriting or modifying existing programs. The simplicity
of the relational approach saves on program maintenance
costs as well as initial development.

_ Such tremendous versatility is also your best

insurance against data base obsolescence. Applications
are flexible, so that wecks, months, years after startup,
when unforeseen changes arise over and over again, your
data base is adaptable and responsive.

Like the NonStop system architecture itself, Tandem
designed its data base management system with your
growth and expansion in mind. With Tandem, you don’t
Pay a price for success, because we have already planned
for the future.




Tandem Executive Institute (TEI) was founded .
in 1981 to provide an educational forum for senior Tﬁ;?meEXECUﬂVE

exccutives of large companies. Since its inception, over
775 senior managers from companies around the world
have attended the Institute.

Issues discussed at the Institute revolve around
managing and using information, the most vital of a
corporation’s assets. Because the emphasis in the
conferences is on effective business management rather
than the technical details of information systems, little
or no knowledge of data processing is assumed.

Corporations are facing increasing pressure due
10 competition, the regulatory environment, and the
cconomy. Although these pressures vary by industry,
opics of interest in most conferences include changes in
the '"‘;‘Wi'.\'- economic trends, strategic planning, the
evolution of technology, information systems planning,
and the use of technology to gain competitive edge.
Most conferences are industry-specific. Programs
lﬂi&ﬁ:}ui:]:al!‘i!a! services, b}mking. n!anuihct‘luring‘. 'and
i nications industries are offered, in addition
takd Program for software houses. These conferences
am? ﬂl::]‘i;)'“ Euperlino. California; Reston, Virginia:
et " _ngland. Enm]lm‘em is llqlllcd to

pC Cipants so that the sessions are interactive.
“Urksﬁnfc_rcnces includ_u presentations, team case study

“S10ps, demonstrations, and hands-on labs.
in dl‘:‘::‘r‘:“c‘;gzuu{c made by prominent academicians,

= e tives, anq Tandem executives.
B : h{;lt:jl:n-m the mdus[ry—spccm(,: programs, the
3 single comy ;Urnf%::nlces for the senior executives of
Custom l‘rdsispfa )-‘ ese programs are arranged on a
et g Or companies e;h:bmng a high level of

roughout the executive organization.
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According to Datamation surveys, Tandem consistently CUSTOMER_
rates highest in customer satisfaction above all other ENGINEERING
computer vendors (source: Cowen and Company/
Datamation 1980, 1981, 1982 and 1983 computer
SUrveys).
Contributing to this high level of customer loyalty
is Tandem's Customer Engineering group. This team of
professionals is available to respond to your service
needs 24 hours a day, 365 days a year.
And the service starts long before your system is
mstalled. Customer Engineering helps you determine
basic system configuration, aids you in site planning and
preparation, and coordinates the installation of your
NonStop systems. This comprehensive predelivery
service helps ensure that installation proceeds smoothly
and on schedule.

In addition, Customer Engineering offers complete
mng for your staff. Subjects range from basic user

traj
miormation {o operator diagnostic instruction.
i ;EI:!I ‘;cr 100 sales and sqrvicc nfﬁcgs throughout
fomprehcﬁ _dnd#m offers a variety of flexible, yet
the Jevel n;‘f’c -"a_u‘p‘pon programs that let you choose
iy ﬁErI\_ILL you need. Whether you require

S Service from on-site personnel, or simple
gcfr‘crzlrl W‘ILC Tandem’s C ustomer Engineering team

Professionals has a plan to fit your needs.
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The goal of Tandem’s Software Education program is to ESFTWARE
educate you and your staff in the operation and use of
NonStop systems. Classes are taught at Software EDUCATION
Education Centers worldwide.

Each class covers subjects relevant to its participants,
from the highly technical programmer to the
nontechnical user. Some of the subjects discussed include
system operation, application program design and
development, data communications, Tandem technical
support, and performance management.

The classes are divided into six categories. Some
are considered required courses, some are recommended,
and the rest are optional, depending on your specific
needs. In addition, they are designed to cover different
levels of technical depth to accommodate the technical
expertise of the participants, All courses emphasize
hands-on experience and include numerous laboratory
sessions. Students are encouraged to make use of
Tandem documentation, including technical manuals.

The six categories are as follows:

* Operations—These classes are designed for the
nontechnical user who is unfamiliar with the
computer, and unconcerned with the more tech-
nical aspects of its use.

Application Design—This set of courses covers

the analysis and design of an application program.
Typical job titles related to application design
might be programmer, analyst, project manager,
systems analyst, data base designer, and data base
administrator.

Application Development—These classes include
the writing and implementation of application
programs. Titles related to these courses include
application programmer, programmer/analyst, lead
programmer, and systems analyst.

* Data Communications—These courses meet the
needs of developers responsible for the design and
implementation of data communications interfaces
and networks. Associated job titles include
network designer, data communications specialist,
and systems analyst.

Performance Management—Performance Manage-
ment courses cover system load balancing and
other subjects related to performance evaluation
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and management. Job titles associated with these
courses include systems programmer, system
manager, and performance specialist.

* Technical Support—System-level software. systen
generation, and overall management of the system
are covered in these courses. Attendees include
systems programmers and system managers.
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Tandem Computers Incorporated was founded in 1974 by COMPANY HISTORY
four computer and business professionals who recognized
the need for a computer that could continue processing
without fail. Eighteen months later, the first Tandem
NonStop system was shipped. A multiple-processor
computer, the NonStop system keeps on running even if
one of its vital components fails.
Tandem NonStop systems satisfy a full range of
computing requirements at the largest of corporations.
The NonStop TXP system is the world’s most powerful
computer for on-line transaction processing, able to
handle enormous volumes of information, while pro-
viding very fast terminal response time; the NonStop I1
system is ideal for sites with moderate to heavy
computing requirements; and the NonStop 1+ system
is designed for use at lower-volume sites with small
o moderate processing needs. All NonStop systems
are compatible, able to use the same programs and
share the same information.
Tandem became profitable in its third year and went
public in 1977. Revenues have increased from $7.7 million
that year to over $418 million in 1983, Operating income
has grown from $400,000 1o $49.8 million, while net
ljnmmc rose from $325,000 in 1977 w0 over $30 million
m (983,
Today, Tandem is among the Fortune 500 largest
US. industrial corporations. Over 750 organizations use
6300 Tandem processors worldwide (as of March 1984)
i over 25 industries including manufacturing. banking
nd other financial services, wholesale and retail
distribution, medical. communications, computer
RIVICes, transportation, printing and publishing, legal.
and utilities, g
Tandem's success is due in part to our ability to
::f::a;?"u;'f;‘dﬁ‘ﬂf our users. Thc. '!'undcm ) stem’s jk:uli-
e ilnil I‘IF}lurL-. integrated GUARDIAN operating
o impfcrnen:i-\}-n.},’mc programming tools enable users
. ;”.[M' nn:llm' ;:ppll;l‘;mnn\ s_u-;h as credit
Sppor m!-cc ectronic funds transfer, mcdu‘;_il life
ad diﬁtr.i'b‘u;'mh‘ mmggc-m:lclung. rcx-:n-m_nn systems,
om0 Continuous system availability, modular
pandability withyy reprogramming, and data base
“]lcgr”). are desi med into al T !‘L«. ;\, - 3 .
At Tandey 1-_"» Into all Tandem NonStop systems.
® Seling 1o o “t'hﬂ\c focused our marketing strategy
ipe oo OTPOFations that are nnpicmcnlmg_ major
. pplications. As 4 resuly the majority of our
#X58 i8 done through direct sales 10 ord sore The
0 0f repeat by gh direct sales to end users. The
Siness 1s high; many of our customers

65

¥>—




——

expand their systems within 12 to 24 months of the |
initial purchase. This customer loyalty and satisfaction is
due also to our responsive support with a worldwide

staff of systems analysts, customer engineers, and
software education instructors.

Tandem operates manufacturing facilities at
Cupertino (headquarters), Santa Clara, and Watsonville,
California: Reston, Virginia; Austin, Texas; Bensenville,
Ilinois; and Neufahrn, West Germany. Tandem has [
over 65 sales and service offices in the United States,
and maintains offices in Australia, Belgium, Canada,
Denmark, England, France, Hong Kong, Italy, Japan,
the Netherlands, New Zealand, Norway, Singapore.
Sweden, Switzerland, and West Germany.




Which one of the following most closely
describes your position?

President

Vice President

General Manager

Division Manager

Department Manager (specify)

Staft (specify)

Other (specify)

What is vour company s annual sales?
Under S100 million
$100 - S500 million
$500 million - $1 billion
Over SI billion

UZANIBDEM

Which one of the tollowing
classification by end product
Banking
Other Financial
Manufacturing
Wholesale Trade
Retail Trade
ransportation

Communications

most closely describes your business
or service?
Medical/Hospital
Printing/Publishing
Energy
Service Bureau
Federal Government

Other

Please have a sales representative contact me

Name
Title
Company
Address

City

Phone

State Zip
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PRODUCT SUMMARY %

5
The TANDEM NonStop™ system Is tailored m:‘;’;g{‘;ﬁ?}-’f
specifically to the end-user whose applications re- DESCRIPTION.
quire high volume on-line, interactive, transaction- page 43.

orlented data processing. To Implement these appli-
catlons, the on-line, end-user needs:
® Protection from down-time — high system
avallabllity.
® Protection from corruption or loss of the data
base because of system or disc drive fallure —
data base Integrity.
® The capabllity to expand the system according
to growth needs without reprogramming —
modular expansion that is transparent (no con-
version or reprogramming).

The on-line end-user's computer system must be ca-
pable of:
® Handling a high volume of transactions.
® Providing rapid access to small and large data
bases.
& Flexibility in structuring, accessing, and secur-
Ing data bases.
® Flexibility to meet growth requirements.
® Supporting a large number of screen-oriented
terminals.
® Operating within a distributed data processing
environment.

TANDEM recognized the trend away from the
“batch™ concept of data processing. Through exten-
slve market surveys, TANDEM Identified an emerging
pattern — end-user demand for a standardized, off-
the-shelf, affordable, on-line computer system that
could operate In a fault-tolerant mode In a
transaction-oriented communications environment.
TANDEM set the following goals:

® Automatic recovery from any single compo-
nent fallure — continuous operation.

® Data base integrity.

® Modular expandabllity without conversion or
reprogramming.

¢ Ease of application development.

® Distributed data processing.

TANDEM designed Its system architecture —
hardware and software — In an integrated, top-down
fashion to meet these specific end-user requirements.

TANDEM sees continuous operation, modular ex-
pandability, ease of application development, data
base Integrity, and distributed data processing as the
“bullding blocks™ of the NonStop system. 1
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For an

Hllustration

of TANDEM's
unique NonStop
System Architec-

ture, see page 44.

Features of TANDEM NonStop Systems:

® No single component failure will stop the sys-
tem.

® Maintenance and replacement of failed com-
ponents can be done on-line without bringing
the system down.

®* The GUARDIAN operating system responds
dynamically to component fallure, instantane-
ously reallocating resources according to
end-user priorities,

The TANDEM system Is based on muitiple, inde-
pendent processors. All system configurations em-
Ploy muitiple (at least two) processors, muitiple data
paths between system modules, and muitiple power
supplies. When a component fails, the GUARDIAN
operating system automatically reallocates the
workload to other system resources and the program
continues uninterrupted throughout the failure and
repairs.

TANDEM's high-speed dual bus structure — the
DYNABUS — connects the processors, handles inter-
processor transfers at the rate of 13 megabytes per
second per bus, and insures that there are always two
communications paths among all processors.

For maximum efficiency, the TANDEM system em-
ploys all its processing modules and data paths for
processing workloads. There are no idie back-up
components utilized only during fallures. System
productivity is the aggregate power of all its compo-
nents.

Modular Expansion —
Growth Without Reprogramming

® The abillity to size the system precisely to end-
user requirements.

® A minimum configuration of two processors,
capable of €xpanding to sixteen processors
without reprogrammi ng or conversion.
® Expansion in small or large increments:
CPU Memory Sizing 170 Controllers
Disc Drives Terminals
With GUARDIAN/EXPAND:
® Up to 255 nodes in a network.
* Up to 4.080 processors In a network.

DISTRIBUTED DATA PROCESSING:
® Message and packet switching capabilities.

® Communication with 1BM or other mainframes
using standard industry protocols.

® X.25 compatibility.
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GUARDIAN/EXPAND NonStop Network

Every TANDEM system |s already a network — a
network of processors, managed by an operating
system that sees all programs and data transfers as
files distributed over a network of processors. Pro-
grams can access any device anywhere In the system,
even devices that are not physically connected to
processors running the program. Only the message-
routing part of the GUARDIAN operating system
knows the geographic locatlon of resources, en-
abling dynamic data transfer and reallocation of re-
sources.

Distributed data processing or networking on the
TANDEM system Is simply a logical extension of sys-
tem design. Expansion becomes a relatively simple
matter of adding resources.

The user has several options for system growth. He
can expand from a dual processor configuration to
sixteen processors within a system without repro-
gramming or conversion. The GUARDIAN/EXPAND
software permits up to 255 geographically dispersed
TANDEM systems to be linked 4n a distributed net-
work with a maximum of 16 processors In each sys-
tem.

AXCESS software provides TANDEM systems with
file system level access to muitipoint communication
devices such as IBM 3270/3271 terminais and the
Tandem 6520 and to either remote asynchronous de-
vices or host computers attached to an X.25 public




packet switching network. The AXCESS pac!cmf
shifts the responsibilities of handiing the communica-
tion line from the users application program to the
various access methods that make up the AXCESS
package. '

Data Integrity and Ease of Application
Development: ENCOMPASS Distributed
Data Management System

The TANDEM philosophy Is to address the key data
base needs most critical for on-line processing. Two
of these needs are data Integrity and ease of applica-
tion development. As many on-line end-users have
discovered, an on-line system Is only as good as its
abllity to protect the data base. The most sophisti-
Cated capabllities are worthless if the data cannot be
trusted. ;

Furthermore, application designers need a frame-
work to reduce their workload so that their programs
become as easy to write as batch.

The ENCOMPASS software package supplies all
the procedures, programs and application structures
necessary to allow users to write on-line transaction
processing application programs with a modular ap-
proach. Specifically,. ENCOMPASS was developed to
meet the following requirements for the transaction-
oriented environment:

® High data integrity ana availability.
® High performance.
® Application simplicity for design, implementa-
tion and operation of on-line transaction pro-
cessing applications.
® Unique on-line transaction auditing and
backout capabllities — even in distributed data
base environments.
® Automatic adjustment to varying transaction
loads.
Expansion capability.
Flexible and efficient access methods.
Flexible relational data base structure.
All the benefits of NonStop hardware and
software.

TANDEM chose the relational model to Implement
Its data base management system because it offers
the endg-users a simple, flexible approach for creating
structures to implement applications. In relational
models, every file Is self-contained. No information Is
dependent on actual physical address or other physl-
cal devices, such as hard address pointers. Thus,
changes can be made In a data base without neces-
sitating a change to application programs.
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The TANDEM relational data base provides:
High data integrity.

Constant avallability.

High performance.

Modular expandability within a single system
or a distributed network of systems.

* Flexibility.

Efficient data base access Is provided through care-
ful placement of data on a disc to minimize number of
seeks. In addition, the most recently referenced data
blocks are kept readlly avallable to application pro-
grammers through the use of a cache buffer. By buf-
fering these most frequently used pieces of informa-
tion Iin main memory, disc activity Is reduced and data
access Is more rapid.

Relationships among flles are logical rather than
physical, using values of data fields Instead of physi-
cal pointers. One or more data fields can be chosen
by the user or data base administrator as keys or ac-
cess paths to retrieve data rapidily.

The NonStop system combines the flexibllity of the
relational model with the capabllities of ENCOMPASS
software to simplify the complexities of application
programming. Both front end and back end problems
of on-line, NonStop processing are solved by EN-
COMPASS which allows the end-user to concentrate
on the application.

Front end problems associated with terminal man-
agement and transaction definition/application con-
trol are handled by a transaction processing system
(this segment Is designated PATHWAY transaction
processing system) which provides programs, pro-
cedures and application structures necessary to pro-
duce user-written applications In less time.

Back end problems are solved by a data base man-
ager (designated ENSCRIBE) which distributes data
across multiple processors and discs and provides
muitiple points of control and a natural growth path
In a distributed data processing environment. A
transaction monitoring facility provides transaction
backout to ensure a consistent data base In both a
centralized and distributed on-line environment. Data
definition and a powerful ENFORM query/report
writer are also supplied.




The ENFORM Query/report writer provides the
User with a powerful. €asy-to-use nonprocedural lan-
guage for querying or developing reports on re-
lational data bases ENFORM benefits Include:

®* Decreased time spent on report generation.

®* Elimination of Mmaintenance of report pro-
grams

® Easy customization of query/report applica-
tions,

® Transparent and efficient data base access,

F

ol il Although the ENCOMPASS distributed data man-

' TANDEM's agement system is an Integrated software system, its

Wane components can be used as Individual software
PPort, see packages

= For a more detalled description of NonStop Sys-

tems, see PRODUCT DESCRIPTION. pp. 43-48,




= APPLICATION STORIES

CHASE MANHATTAN BANK
Account Locator

In 1977, Chase Manhattan Bank's Controller's Of-
fice was recelving 1500 calls a day for account ver-
ification and customer account relationship informa-
tion from other banking departments. Forty-five to
fifty clerical personnel were employed to manually
access, update, and file 1% million 3 x 5 cards on
three-quarter million customers to respond to these
enquiries.

The Problem:

The system was completely manual. The 3 X 5
cards were located In eleven Diebold rotating tubs.
Access time was typically one and one-half minutes:
updating was cumbersome, time-consuming and re-
quired changes in as many as 18 places in the files.
Cards were frequently misplaced or lost. An entire
room was needed just for storage of keypunched
cards. Even worse, Diebold, because of the age of
the automated tubs, (“vintage 1946"), no longer of-
tered fleld maintenance. When these tubs falled,
bank personnel had to handcrank the tubs to gain
access to the index cards. To restore these manual
tubs to service required that Chase Manhattan retain
a blacksmith in Yonkers to rework or fabricate new

parts.

The operation was “labor intensive, redundant, and
Inefficient” Chase Manhattan decided to look for a
method of automating the old system. Chase Manhat-
tan needed a new system — one that would improve
labor productivity, accommodate a growing demand
to access customer Information, provide tighter se-
curity and control over access to this customer file,
and Iimprove service to other departments.

Alternatives Considered:

The Controller's Office began evaluating alternative
solutlons for their Account Locator and Account
Numbering applications in 1977. The first option con-
sidered was an on-line utility approach, using an IBM
370 malnframe. To Implement this option required a
special communications Interface at a high Internal
charge for the Controller's Office. The second prob-
lem with this option was that it provided no control
over scheduling of systems resources and the se-
curity of the data base. The last objection to this
equipment touched on the Issue of data base growth
and the requirement for a modular path for system
expansion without costly conversion.
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The second option, a microfiche application, was
rejected because of its rigidity. Expansion to allow for
growth of the data base (data elements) was not
cost-effective using the microfiche concept. In addi-
tion, users that could justify an “on-line” terminal to
access the data base were locked out by the micro-
fiche solution.

The third option gave the Controller's Office three
critical features: (1) security of the data base and
control of the on-line system, (2) access to the data
base via terminals so that other sections of the bank
couid be “self-sufficient” and, (3) modular expansion
options to handle growth through the 1980's with-
out reprogrammming any of the applications.

The Controller's Office staff had not decided at this
point that their application needed to be up all-the-
time. However, one advantage of microcomputers
was that a back-up system for a mini would be
cheaper to develop than for a mainframe system such
as the IBM 370, If they wanted to explore this option.

Using a matrix format, the Controller's Depart-
ment and thelr consultants evaluated a number of
systems. Entrex and the IBM System 3 were ellmi-
nated first. Remaining on the short list were the Data
General Eclipse, DEC PDP 11/70's with special
software, and the TANDEM system. The criteria for
evaluation were: (1) cost of development, (2) system
rellability, (3) fleld maintenance record, (4) modular
growth potential without reprogramming, (5) pro-
gramming language options supported, (6) back-up
system for “full-availabllity™ and, (7) financial stabllity
of the vendor.

TANDEM was first recommended by a software con-
sultant. At the time, TANDEM had only been market-
Ing for a year. The product looked good and the cost
was attractive, but the Controller's Office still had
doubts. “Being of an accounting background," saild
one department spokesperson, “aithough the product
seemed superior, and the numbers were attractive,
two points bothered me. The first thing | worried
about was TANDEM's being a little shop in some-
body's garage. The second point was If IBM was
going to come along and drive this young company
out of business™

The first turning point in the selection process, ac-
cording to the Manager of Speclal Projects, was a
demonstration of the application by TANDEM. A
TANDEM representative presented a prototype of the
Chase Manhattan application “with ease.” haiting
processors and discs to demonstrate how the TAN-
DEM system remained operational. “This demonstra-
tion of NonStop systems convinced us that this thing
was for real. We decided to Investigate seriously.”
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A consulting firm was asked to evaluate TANDEM
according to the preset criteria. The firm took a skep-
tical attitude towards TANDEM. In fact, they pro-
posed a system using Data General and promised to
disprove TANDEM's claims.

After on-site analysis of the company and product,
“the consultants came back and did a 180-degree
turnaround, They not only recommended TANDEM,
but they rebld using a TANDEM system. Chase
Manhattan representatives visited TANDEM head-
quarters In Callfornia. They were especlally im-
pressed by TANDEM's production facllities and qual-
Ity control. They also recelved input from users who
had been operational for a year or more, without
their TANDEM systems being down. These facts
convinced the Controller's Office that the TANDEM
system was designed for their application.

Why TANDEM?

Of the three companies, (DEC, Data General, and
TANDEM), TANDEM's bid was the lowest. However,
this cost did not reflect the true “bargain” the Con-
troller's Office saw In purchasing the TANDEM sys-
tem. "We were getting the NonStop system architec-
ture and performance — free. Although we selected
the TANDEM system principally for ease of expan-
slon, mirrored volume capabilities, and flexible file
structure, getting fault tolerance for the same price
.+« Was truly a bargain.”

Although continuous avallabllity was not vital to
the application, it gave TANDEM a significant advan-
tage over Data General and DEC In terms of system
rellability.

TANDEM at the time did not have a track record on
maintenance, but the NonStop system's architecture
meant that component failures would not be as criti-
cal. Troubleshooting and repair were also signifi-
cantly easier on the TANDEM system because of Its
on-line maintenance capabillities.

TANDEM end-users Interviewed by the consulting
firm verified that TANDEM was significantly easier
to operate than either DEC or Data General. Compar-
ing other systems to TANDEM for ease of operation
was "like night unto day." according to one user.

In comparing ease of adding components, mem-
ory, processors and peripherals, TANDEM's easy
modular expansion without reprogramming was
another advantage over DEC and Data General. “If
we made a mistake about sizing," sald one member
of the development team, “we could always add
another CPU to our TANDEM system Instead of fac-
Ing @ major conversion to a more powerful system.”

For more

on MODULAR
EXPANSION,
see page 2.
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See
COMPANY
HISTORY,

Page 65.

For more
on TANDEM's
Education
Network "TENET,
See page 63,
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All three vendors Quoted 90-day delivery, bu
TANDEM promised part of the system within 6—¢§
weeks from contract.

Data General had no hlgh-avallabil!ty software for
Mmuitiprocessor systems. Special software was re-

the basic tools, Including operating system, utilities,
file management system, screen formatter, compil-

TANDEM scored lowest on market share because
of its newness but demonstrated good management
and financial backing. “The Company seemed to be
well-managed, well-organized, and controlling their
growth. The TANDEM system was Obviously a
Superior product, and the price was right”

The TANDEM Solution:

The Chase Manhattan Account Locator and Ac-
count Numbering system includes two pr
with 384 KB memory each, two 45 IPs tape drives,
five 240 mB discs, one 600 IpPm printer, ang H
Page-mode terminals. Software Packages include the
ENSCRIBE data base manager. the ENTRY screen
formatter, TANDEM/COBOL.. and the SPOOLER uti-
ity.

Creation of the data base was a major conversion
task, It required temporary Clerical personnel to pro-

from mld-February to June, 1978,

Current Applications:

The current System combines the Account Locator
and Account Numbering functions. Inquiry can be
made by customer name or account number; partial




application on this TANDEM system — running Cor-
porate Payroll, feeding the output directly into their
Funds Transfer system.

Benefits of TANDEM System:

Major cost savings of the system are reduction in
clerical personnel. Fifty percent of the original staff
required for the labor-intensive automated tub opera-
tion has been freed for more productive projects, re-
sulting in an ROI of 34% and payback In approxi-
mately 18 months. Data base Integrity has been in-
creased dramatically and access time reduced from
one and one-half minutes to three or four seconds. In
addition, “bank personnel don't have to make five
phone calls to get the Information — they now can go
to one source and get the Information almost In-
stantly.”

A second benefit Is high system avallabllity. “We
have no down time, no dissatisfied terminail users,
and much tighter control over the data base. We now
have a good grasp on Incoming data and know that
data can't get lost. The biggest advantage to Chase
Manhattan Is that the data base Is current — before, it
was as much as a week old.”

The TANDEM system can be operated by clerical
personnel . . . with little or no formal training. “When
we get praise on the ease of running our TANDEM
system from a Grade V clerk, we're Impressed.” says
one Controller's Office vice-president.

Doubts about “the little shop in someone's garage”
have been lald to rest. “We're overwhelmingly sur-
prised with TANDEM's rellabllity. Support has been
good. They don't overpromise: we've had no down
time since Febuary 1978, the date of Installation.”

Sald one department spokesperson In summation:
“The TANDEM system ralses ex pectations other sys-
tems can't match. Our system has served us well. We
got what we wanted — a rellable, well-designed, well-
integrated system — at a cost we could afford”

n
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Chase Manhattan Bank
New York City, New York

Banking

On-line Account Locator
and Account Numbering
for customer verification

Labor intensive, inefficient
manual system using
antiquated equipment

Poor security
Data General, DEC

Price

Ease of expansion

Mirrored volume capabillities
Fiexible file system

General system rellability
January 1978




- PITNEY BOWES
Remote Meter Resetting System

Pitney Bowes of Stamford, Connecticut manufac-
tures approximately ninety-five percent of the post-
age meters used In the United States. Eighty-five per-
cent of the revenue of the $711,000,000/year com-
pany derives from Its Business Systems Division,
principally from the domestic and International sales,
rental, and service of its Internationally-known mail-
Ing equipment, which Includes postage meters, par-
cel registers, and mailing machines. At the end of
1978, Pitney Bowes reported an Installed Inventory of
876,980 postage meter systems In Canada, Great
Britain, and the United States.

In 1976 Pitney Bowes began the development of
“the most dramatic breakthrough In postage meter
technology” since Pitney Bowes ploneered the me-
tered mail system in 1920 — the Remote Meter Reset-
ting System (RMRS). According to company repre-
sentatives, RMRS represents “the first successful at-
tempt to link the postage meter with computer
technology." The application Is designed to reduce the
time required for meter resetting from an hour to a
90-second phone call to the RMRS computer center
in Stamford.

This will be accomplished by eliminating the
necessity to transport the postage meter to a post
office where It is manually reset by U.S. Postal Ser-
vice employees. Instead, customers that use RMRS
communicate directly with the TANDEM computer
and the “on-line data base” The RMRS system glves
the customer the combination to uniock the meter
and reset It,

The RMRS system also handles advance deposits,
payment to the Postal Service, and customer billing.
Customer remittances are sent to a lock-box bank,
where they are processed and forwarded to a trustee
bank. The funds are later transferred to the Postal
Service when meters are reset. Pitney Bowes does
not receive the customer deposits directly, but Is re-
sponsible for customer billing, funds movement, and
service,

The Problem:

To Implement this Innovative application, the com-
pany needed an on-line computer system they
could rely on — a system that was truly fault-tolerant,
maintainable, and available. Delays In customer ser-
vice could not be tolerated. Of equal Importance was
protection of the data base required to Implement
meter resetting and the financilal transactions among

13
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the Customers, lock-box and trustee banks,
Service, andg Pitney Bowes Accounting Departm

Conceptual design of RMRS Involved market
Search; human factors fieig tests at piiot custo
sites; and an exhaustive search for the most relia
computer to support the application,

Pitney Bowes' highest criterion was up-time, f _
lowed by throughput, ease of use, rnalntalnablllty. an

Alternatives Considered:

The search team narrowed the list to IBM, Univac,
DEC, Honeywell, pata General, Burroughs, and
TANDEM, Although price was not a major considera-
tion. TANDEM's quote was the lowest.

Pitney Bowes did benchmarks on Burroughs, DEC,
and TANDEM. Evaluating the three systems with a
welghted matrix analysis, the Company found that
throughput, tieig engineering and available software
were equally Competitive at that Point in time. This
meant the final choice had to be based on fault-
tolerance and maintainabliity, Here, the difference In
systems architecture and design approach was dra-
matic.

Why TANDEM?

“The other systems were al| hybrids," stated a
member of the search team. “They were a| unique,
one-of-a-kind solutions to our problem — only TAN-
DEM offered an off-the-shelf fay It-tolerant product

The differences In approach to fault-tolerance and
systems Iintegrity were equally dramatic. “The other
approaches we considered were ‘cold start' ap-
Proaches—one back-up Computer had to be Switched

one-half hours, , . . This was Certainly more exposure
than we coulg tolerate. The other systems were
equally unconvincing in regards to data base Integrity
during periods of down time."

TANDEM rated #1 on systems availability. However,
there was stil| an Obstacle to Making the final choice. |
“The biggest hurdie to TANDEM was the relative
newness of the Company,” a Company representative
stated. “Pitney Bowes Is cautious, low-key, and
methodical” The product looked excellent: but Pitney

Bowes wantedq to be doubly sure that they could de-
pendon It

Company Policy for the RMRS Project was “to do jt
ourselves” rather than depend on OEM's, turnkey op-
erations, or outside assistance. Pitney Bowes repre-
sentatives decided to interview TANDEM customers

e ——



to gather their own evidence about the system In ac-
tion. “Visiting TANDEM headquarters in California,
and interviewing TANDEM users such as Wells Fargo
Bank and the Tandy Corporation convinced us of the
TANDEM system’s reliabllity and supportabllity. After
the visits to users, we were sold on TANDEM."

The TANDEM Solution:

In October 1978 Pitney Bowes Installed their TAN-
DEM dual processor system In a highly specialized
computer data center, custom-designed and con-
structed to support the RMRS system and provide for
tall-safe, uninterrupted processing of Incoming cus-
tomer calls. The data center Is constructed to operate
in a self-sufficient environment, including a separate
fire protection system, a stand-alone air conditioning
system and a separate, uninterruptible power supply.

The RMRS system In its entirety Includes the com-
putation and control of reset combinations; telephone
line and computer facilities for direct customer-
computer contact; handling applications of funds
forwarded by the lock-box bank: customer invoicing
and service charge billing: and the interface of the
computer system with operations and support staff.

At the heart of the application are two TANDEM
processors, 288 KB memory each: mirrored data
bases; two subsystems of dual ported controllers and
160 MB disc drives; two mag tapes: eleven terminals:
one 600 ipm printer: one 900 Ipm printer; and two
interfaces with the Votrax Audio Response Unit
(ARU).

The ARU's are moderately Intelligent communica-
tions devices directed by the TANDEM computer. To
complement the TANDEM system’s fault-tolerant op-
eration, one ARU Is In active mode and a back-up can
be switched Into the system in case of fallure. Dual
paths and modems are also employed.

Current Applications:

The TANDEM system directs customer transac-
tions, posts remittances, and manages disbursement
of funds. The TANDEM system interacts directly with
the Votrax Audlo Response Unit: an IBM 370; tape-
to-tape transporting mode with 1122-88 Univac main-
frames: and DEC PDP 11/34 tape swapping.

In-bound WATS network lines terminate at the
ARU. The ARU decodes the analog telephone signals
transmitted by the customer's touch-tone telephone
or acoustic touch-pad and transmits the message in
digitized signals to the TANDEM computer via asyn-
chronous controllers.

The TANDEM computer prompts the ARU to re-
quest the customer to enter his customer account
number, meter serial number, and current ascending
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and descending régister readings. The TANDEM s
tem then validates and verifies the Information:;
cides If the customer has sufficient funds on account
to receive a reset: ang Inputs variabies to the combi-
nation algorithm. The Combination algorithm com-
putes the next combination that wil uniock the cus-
tomer's meter for reset.

The TANDEM Computer then deducts amount of
reset from the customer Postage account, and

The TANDEM Computer then generates a statement
On reset activity, which Is mailed to the customer the
following day, showing transaction Information and

If the customer has sufficient funds on account, the
TANDEM computer €an Issue muitiple resetting

The system is avallable for customer transactions
six days/week, from 7 AM-8 PM EST. The peak time
for customer calis Is 2:30 - 3:30 PM.: frequency of
reset requests per customer is approximately once a
month. If customer Calls are spaced evenly over
twenty working days, the €ompany estimates that the
system may be handiing up to 10.000 calis during a

case, the system will be handiing 1,500 ARU
transactions an hour by 1083, Involving an average of
five disc accesses Per transaction.

e e



check's data to the RMRS account. Pitney Bowes has
developed a unigue data base server program for ap-
plications programs that receives Iinformation before
it Is passed on to TANDEM's ENSRIBE data base
management system, for additional security.

The TANDEM computer also Interfaces with exist-
ing Pitney Bowes Univac systems, transmitting data
for sales analysis, marketing, and financial Informa-
tion.

To Iimplement this complex application, Pitney
Bowes' Internal software staff designed and wrote
over 100 programs in TANDEM-supported COBOL
and TAL. TANDEM software packages utilized In the
application are: the ENSCRIBE Data Base Manager:
the EXCHANGE package, for recelving data from the
lock-box bank's IBM 370 and Merrimatic Telecom-
munications system; the ENVOY Data Communica-
tions Manager; and TANDEM's GUARDIAN Operating
System. RMRS went on-line in April, 1979 after sev-
eral man-months of development, using a staff of ap-
proximately 10 programmers and flve system
analysts.

A TANDEM system has been purchased to imple-
ment a nine-month fleld test of RMRS In the United
Kingdom. The application will closely resemble the
American system, with the exception of changes In
currency and post office regulations.

Benefits of the TANDEM System:

“It worksl|” says a Pitney Bowes technical support
representative. “We made our selection on reliability
and our highest criterion has been satisfled.... The
reliabllity of the TANDEM system really Is superior”

Confirms another Pitney Bowes DP manager. “This
system Is ahead of the competition. Our search
proved that 100%. When TANDEM talks about main-
tenance, the term takes on a new meaning. The TAN-
DEM system runs “NonStop,” and “"NonStop” means
that when a component fallure occurs It doesn't halt
your application ... and the TANDEM field engineer
fixes the problem without bringing the system down.
TANDEM really does what It ciaims to do."




/’J—__-___ 1]

User »
Industry e
Application(s) e

Problem e

Competition e
Why TANDEM? »

Date of installation e

= CASE HISTORY HIGHLIGHTS

Pitney Bowes
Stamford, Connecticut

Major manufacturer of postage
meters and mailing equipment

Remote Meter Resetting System
for customer pPostage meters

Needed fail-safe, fault
tolerant system to Implement
new remote Meter Resetting
System application

System avallability vital to
application

DEC, Burroughs

Only truly fault-tolerant,
“NonStop™ computing
system at this time
On-line maintenance

October 1978




-— LIEBERMAN ENTERPRISES
Order Entry and Inventory Control

Lieberman Enterprises Is a privately controlled hold-
ing company composed of four separate corpo-
rations. The primary revenue stream Is generated by
operating and managing a national network of
wholesale record warehouses which recently ab-
sorbed ABC Records and Tapes. Lieberman
Enterprises also include the Carrousel Snack Bar
chaln and a division that wholesales coin-operated
vending equipment. Headquarters are In Minneapolis,
Minnesota, with branches nationwide. Combined
gross sales volume was approximately $150 million
during 1978.

Problem:

Lieberman’s first problem was to select a data pro-
cessing system to accommodate a compound growth
rate of 30% annually, without Incurring extensive
conversion costs to change their data processing sys-
tem every 20 to 26 months. The company started
with an IBM 360 batch system. In the next seven
years, Lieberman's growth took them through four
{4) major mainframe conversions — Honeywell 115,
2040A, 6420, and 6440, Along the way, they changed
data base systems twice and added teleprocessing.
Lieberman finally examined the cost of conversion
from the viewpoint of Its Impact on their business.
They estimated that the lack of system avallability
durlng conversion to a larger system would entall a
loss of $2,000,000 In sales orders each week.

A second major problem was a business require-
ment to go on-line with all applications and to focus
on operating a distributed data processing system to
control the profitabllity of their remote warehouses
and fast food outlets, Lieberman'’s four remote record
distribution centers In Chicago, St. Louls, Kansas City,
and Dallas, Individually do the same business volume
as the main warehouse In Minneapolis.

“Perishability Is the name of the game In the record
distribution business. A particular recording may
reach its zenith In terms of sales and hold that peak
popularity for a period of days or weeks. Speed and
accuracy of telephone order processing Is our blood
line" said one Lieberman manager. “It's much like
fresh produce — our records have a predictable shelf
life. For disco albums, It Is generally less than 15 days.
Inventory movement and control equals profitabliity.
Iit's simple, we can't afford to be down ... It costs us
$400.000 a day or $50.000 an hour In lost sales and
stale inventory."




to obtain ail jabels through a major distributor like
Lieberman — |t the service warrants the cost.

Timeliness and accurate stock status Information
are especially Critical tor “one-stop,” which works like
a newspaper's City desk. with Lieberman's old batch
system, the Customers called in, orders were written

terms of new Customers and existing business with-

vide Immediate access to stock status, and automa-
ticaily generate Inventory reports during the order

Alternatives Considered:

Expanding the size of the Honeywe| mainframes
Invoived too much time, expenditure, ang complex
software conversions. Lieberman's first decision was
to look at minicomputer systems as an alternative to
Support on-line terminals for order capture at the
telephone desks, and line printers to Prepare the pick-
Ing slips for the warehouse personnel. Lieberman
Management worked on this design concept for sey-
eral months during 1976 and then committed it to
Paper in order to begin their search for a vendor,



Prime, Hewlett-Packard, Data General, the Data
100, and the Honeywell 6 were considered. Lieber-
man then decided to purchase a DEC PDP 11/70. The
reason was simple — DEC could support up to sixteen
170 peripheral devices.

“The 11/70 was actually more computer than we
needed at the time,” sald a company representative.
“We also knew we were going to outgrow the system
and face a costly conversion to the DEC 20" Within
24 hours of signing with DEC, the search team de-
cided to visit the Chicago Computer Caravan to ook
for a scanner.

The search team was not looking for a fault-
tolerant system but happened to pass the TANDEM
exhibit. Their first reaction was disbellef — “Other
companies have been trying to develop a truly fault-
tolerant system for over twenty years." one represen-
tative commented. Intrigued, they decided to stay for
a seminar. “We wanted to see If TANDEM's claims
were true or only a technological pipedream.”

Why TANDEM?

After further investigation of the TANDEM system
and business operation, the search team halted the
DEC order. Next, they convinced management to
purchase a TANDEM system for the Minneapolis
warehouse. “We would be getting two computers for
the price of one and one-fifth. With a TANDEM sys-
tem. Lieberman could start small; growth In business
volumes could be matched by Increasing the number
of CPUs In the configuration without any repro-
gramming "

The TANDEM system offered all the features the
search team was looking for: modular expandability
to accommodate forecasted growth in business vol-
umes, software, mirrored disc drives for data base
integrity, and distributed data processing options.
The other systems considered by Lieberman offered
some of these features — TANDEM offered all of them.
Lieberman became TANDEM's third installation.

Sald one Lieberman representative: “With TAN-
DEM. we could have our cake and eat it too — start
small and expand modularly without impacting the
daily operations of each warehouse. Our move [nto
distributed data processing Is native to the architec-
ture of the TANDEM design.” The TANDEM system
also offered fault-tolerance, l.e., continuously avail-
able processing with a NonStop system, data base
integrity, and on-line, Instantaneous access to up-to-
the-minute stock Information. “We were looking for
a TANDEM system but we hadn't known that TAN-
DEM existed.”




For

more on

Distributed
Data Processing,

S€e page 2,
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The TANDEM Solution:

each; three tape drives; four 160 MB disc drives: two
10 MB disc drives: one 600 Ipm line printer; four hard
Copy consoles; five serlal line printers, and 40 termi-
nais,

The primary application language Is TAL; software
Packages Include the ENSCRIBE Data Base Manager
with Data Definition Language (DDL), the ENTRY
Package for Page formatting, the ENVOY Data Com-
munications Manager, TANDEM/COBOL. the XRAY
Package for system diagnostics, and the ENFORM
Query/Report Writer. Conversion and program de-
velopment Is done by Internal DP staff with some as-
sistance from Consuitants ana TANDEM support.

Lieberman is considering distributed data process-
Ing with twelve TANDEM systems In a network sup-
porting 20 branches,

Current Applications:

"Although we weren't looking for a NonStop sys-
tem, we now consider continuous availability to be an
essential bullding block In our applications.” said one
member of the Lieberman Dp staff. “Because of time
pressures and data volumes, we need the system
every day."

tion, and key in the entire order by stock number
during the phone Conversation. A picking list gen-
erated by the system is sent Periodically to the
warehouse. The orders are then Picked, boxed, and

Prepares accounts receivable Information, inventory
status, and sales analysis data for Management.

A second application Programmed to run continu-
Ously on a TANDEM NonStop system Supports the
“rack business” Or complete retaj| service. Lieber-
man representatives are responsible for Inventory;
160 salespeople are in the tieia, reviewing customer
racks anag entering orders on handheld Teixon units,
The Telxon devices are equipped with acoustic coup-
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stock In trade — failure to deliver means we can | -
the entire business relationship. This fear has
eliminated by the TANDEM system's reliabllity.”

The TANDEM system has provided a cost-effectiv
solution to servicing the “rack business.” Ord
eéntered by the field representatives to the TAN
computer via the Telxon devices are now proce
within one day. Previously, the orders were wri
Mmanually, sent by mail, keypunched, and processed In
three days. The new Telxon-to-TANDEM system h
resuited in sales statf covering more territory; easle
absorption of new sales personnel: increased prod :
tivity from sales territories: lower costs per order
Processed; and elimination of the keypunch function.

An unanticipated benefit Involves greater efficiency
In warehouse operations. “We weren't aware of this,
but our warehousemen had been spending 50% of

sequence. Warehouse personnel were crisscrossing
the floor to fill orders because the orders weren't pre-
sorted by warehouse locations, nor were out-of-stock
conditions noted on the Picking slip.” Today, using the
TANDEM system, all orders are sorted to warehouse
location: remote terminal printers on the warehouse
floor print the Picking slips. “Out-of-stock's” are not
on the picking slip, but Instead appear on manage-
ment reports, and on the back-order section of the
Invoice enclosed with the shipped order.

“Warehouse productivity has Increased 200%,
while the number of employees on the floor has re-
mained constant. Two more added benefits that we
have seen since the TANDEM systemn was Installed Is
adramatic drop in Inventory shrinkage and the abso-
lute ability to trace the bin location of all new goods
received Into stock. This Is especially critical for the

5% of our ‘hot' records that have an extremely short
sheif life™

Lieberman's DP statt estimates that using TAL has
resulted in a 50% Increase in Programming productiyv-
ity. Program documentation took 50% of the time
forecasted, generating a cost savings of $35,000.

TANDEM's TAL language and text editor capa-
bllities make rapig programming turnaround time
Possible. “ABC Records forecasted a 16-month
schedule for us to absorb their master customer




Says a member of the original Lieberman search
team: “TANDEM Is a great asset to our business. We
haven't even begun to use our TANDEM system to its
full capacity. It's been a happy marriage. We've been

up and running for three years — without a single day
of down time."
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e CASE HISTORY HIGHLIGHTS

User ® Lieberman Enterprises Incorporated
Minneapolis, Minnesota

Industry e National distributor of records,
coin-operated vending systems,
and reglonal fast food outlets

Applicationis) ® On-line Order Entry, Inventory
Control,

® On-line Order Entry to the
TANDEM system via Telxon
devices In the field

® On-line Accounts Payable, Sales
Analysis, General Ledger

® Invoicing

® Warehouse picking slips sorted
by item location

® Program documentation and
development

Problem ® Frequent and costly
conversions to accommodate
rapid growth

® Need to convert all applications
from batch to implement
high-volume transaction-
oriented record distribution

S——

application

® Need for data base integrity for
Inventory control and order
processing

® Need for distributed data
processing option
Competition ® Prime, Honeywell, Hewlett-
Packard, DEC, Data General
Why TANDEM? e Modularity
® Systems avallabllity
® Ease of programming
® Cost
L ]

Fauit-tolerant distributed
data bases at remote
warehouse sites
® Data integrity
Date of installation » August 1976
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INSURECO
On-Line Inquiry

Insureco Inc. provides colliaterized loan insurance
services for Banks and Credit Unions, primarily in the
area of motor vehicles and real estate. Among In-
sureco’s customers are United California Bank (UCB).
Wells Fargo Bank, First National Bank of Arizona,
First National Bank of Albuquerque, and the Tele-
phone Employees Credit Union.

Insureco functions as a department of the lending
institution, although operations are completely inde-
pendent. Malil Is forwarded from the bank to /nsureco.
Insureco then takes the responsibility of verifying If
the vehicle or collateral Is insured, writes policles for
both the bank and borrower, and helps the borrower
to continue payments If the collateral is damaged by
helping to pay repair costs. Insureco’s goal Is to pro-
tect the lending Institution against any loss due to
lack of Insurance.

Problem:

Insureco’s growth and level of service were se-
verely limited by a data processing system that had
reached saturation. The company had outgrown their
minicomputer system. There was literally no room to
add more CRT's to the 12 terminals already on-line or
to Increase the memory size.

Insureco had also discovered basic design limi-
tations In their minicomputer that hampered opera-
tions, including slow CPU speed, inefficient ROM, re-
strictlons In the assembler language, and faulty error
correction. Errors took place without error messages
— entire discs could be Invalid without warnings from
the system!

Fast access to an accurate data base was essential to
maintain the level of customer service /nsureco wanted
to provide. The company could no longer afford to stay
with thelr data processing system. Insureco initiated an
extensive search for a system that provided data base
integrity and modular expandabillity.

Alternatives Considered:

Insureco’s president “clipped coupons.” soliciting
information from a wide range of minicomputer
companles. DEC, Hewlett-Packard, Perkin Elmer, and
CDC were considered initially. The company worked
with CDC for a year before deciding that CDC
could not produce a system that satisfied /Insureco’s
needs.
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Insureco’s first contact with TANDEM was an af
cle on TANDEM support of COBOL In COMPU
ERWORLD. Insureco’s first impression was that
description of the TANDEM NonStop system's Caps
bilities must be exaggerations. /nsureco’s preside
Investigated further. He was Impressed that th
TANDEM representative did not try to sell him a S}
tem. In fact, the TANDEM representative suggeste
that the system might be more powerful than i
Sureco required.

Faced with a time crunch, the final decision
between Prime and TANDEM.

Why TANDEM?:

The key reasons Insureco chose TANDEM we
modularity, flie structures, and communications. I
sureco needed expandability to Incorporate an evel
growing data base without a large capital outlay o
hardware that would not be utilized Immediatel)
TANDEM offered the option of starting with a d
processor system and adding hardware as needs re
quired without extensive reprogramming.

Insureco also needed communications capabllitie
that did not require a major Investment of capital
The system's front-end flexibility was the second
most Important reason for choosing TANDEM. In-
sureco uses one CPU for applications, the other fol
communications. Both processors talk to each othel
at very high speeds through the TANDEM DYNABUS
hardware that provides dual communications paths
among processors to transmit data at an aggregate
rate of 26 megabytes/second (13 megabytes on each
of the two Independent buses).

GUARDIAN, TANDEM's comprehensive fault=
tolerant operating system Impressed /nsureco.

Other TANDEM features met, and surpassed, the
company’s applications requirements. One of these
was the avallabllity of 240 megabyte disc drives and
the ability to spread one file over multiple disc drives,
thereby overiapping seek time.

A TANDEM software feature Important to Insureco
was program execution. With the TANDEM system,
object code can be shared by as many coples of a

program as are needed (one per terminal)l, which
saves memory.

TANDEM's ENSCRIBE relational data base man-
ager offered flle structures well-suited for /nsureco’s
applications requirements. With the ENSCRIBE
software, 255 alternate keys are available by which
an application may access the data base. Insureco




also found that rebuliding of key flies on the TANDEM
system's relational data base was very fast in com-
parison to other vendors they considered.

The TANDEM system’s fault-tolerant capabilities
were not a major consideration for Insureco at the
time of selection. “NonStop programming capa-
bilitles are a beautiful feature of the system,” a com-
pany representative explained, “but not essential at
present to our application. Fast access to the data
base; data base Integrity; and general system rellabil-
ity are the criterla that were central to our decision.
The TANDEM system satisfied all these require-
ments."

The TANDEM Solution:

Insureco purchased and Installed in July 1978 a
dual processor system with 288 KB semiconductor
memory per processor; two 300 MB disc drives; two
asynchronous controllers: one 600 line-per-minute
printer; and 24 terminals. Initial software purchases
were TANDEM COBOL: the ENSCRIBE data base
management system; the ENTRY screen formatter:
the SPOOLER utllity; and the XRAY package for sys-
tem dlagnostics.

The conversion process from /nsureco’s previous
system took about six man-months, using /nsureco
DP staff, and a TANDEM communications consuitant
for an equivalent of two man-months. /nsureco’s
Internal staff maintains the application software
while the hardware maintenance and support are
provided by TANDEM.

True to growth predictions, /nsureco Is In the pro-
cess of adding a third processor, has purchased more
memory and another 240 MB disc, and will be order-
ing up to thirty more terminals In the coming months
as thelr operations expand to Texas, New Mexico,
Washington, and Arizona.

Current Applications:

Insureco’s clerical staff processes thousands of
forms daily on the TANDEM system, as well as mak-
ing on-line updates and corrections in response to
borrower phone calls and Inquiries.

Immediate access to the data base and the ability to
make corrections Immediately are essential require-
ments for Insureco’s service. Staff must make non-
unique searches using alternate keys such as name,
address, collateral description, policy number, or any
combination of the above. They may have little in-
formation to start with, such as “Joe Smith™ or 1977
Ford station wagon.” The CRT operator must respond
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to the borrower. update the data base, and key In
status of Insurance within seconds during the p
call,

Mail Is forwarded directly, unopened, from
bank. credit union, or insurance company. /nsurec
matches the policy with information In the data bast
verifies that the collateral Is insured, and checks
see If the data Is current. If coverage does not show
up In the data base, two letters are sent to the bor
rower Informing him of his legal responsibility &
provide Insurance. If there Is no response withina s
time period, Insureco writes up a policy and se
coples to the lending Institution and the borrower.

All inquiries, verification, corrections, and policy
cycles are carried out on-line on the TANDEM system
during the normal business day by clerical person

Benefits of the TANDEM System:

Evaluating the system less than a year after p
chase, Insureco states that the TANDEM system
been a cost-effective solution.

“The TANDEM system provides more than twe
times the power and capacity of the previous data
processing system, in addition to modular expanda-
bility” states /insureco’s president.

“Throughput has Increased by multipie factors and
the compiler languages available on the TAND
system have greatly facilitated programming. ;
multiprocessor enviroment aiso glves /insureco pro-
gramming staff the option of working on the system
while the applications are running without disrupting
operations. Staff can now easily build parameter files
to hold user-elected options without hard coding
them into the programs. Multiple reports can be
processed simulitaneously because of the print
spooler, and sorts that took three to four hours on the
old system can now be done in five to six minutes on
the TANDEM system.”

An unexpected benefit to Insureco, a company rep-
resentative states, Is TANDEM's new XRAY perfor-
mance monitor. The XRAY software locates pro-
cessor and /0 bottlenecks, facllitating program load
balancing for muitiple terminais.

Features avallable on the TANDEM system, Includ-
ing the GUARDIAN operating system; the ENSCRIBE
data base management system; availabliity of higher-
level languages:; increased CPU speed; and mass
storage devices: all have resulted In increased speed,
efficiency, and capacity. Insureco can now access and
update a rellable data base In seconds and expand the
master record files and accommodate increases in
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customer volume and services without fear of “bot-
toming out”

Says Insureco’s President: *| don't anticipate the
need, but we could expand up to 16 processors In our
system and disc space is aimost infinite. .. .I'm happy
with the system. | walked Into this decision with my
eyes open and |'ve got what | wanted.”
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CASE HISTORY HIGHLIGHTS

User e

Industry e

Applicationis) e
Problem e
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Insureco Inc.
Los Angeles, California

Collateralized loan insurance
service for banks and credit
unions

On-line Inquiry
DP sytem saturated

® Needed:

Competition e
Why TANDEM? »

Date of installation e

Expandability
Fast access to data base
Data base Integrity

Prime, DEC, H-P CDC

Modular expandibility,
Communications
capabllities

Data base Integrity

System avallability ang
reliability

August 1978
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Autotote Limited

With automated wagering systems operating
at over 50 parimutuel facllities, Delaware-
based Autotote Limited placed its bets on Tan-
dem’'s NonStop capabilities when going on-line
at user sites with Its new Autotrak system in
1979. At Autotrak-equipped facilities — the first
three are at Harrisburg area's Penn National
Race Course, Cleveland's Northfield Park and
Miami's Worlid Jal Alal — bettors need not go to
separate windows for different denomination
wagers or to cash-in winning tickets. All win-
dows handle all types of bets of any dollar
amount, and all windows are cashiers. The
new Tandem-based system with four proces-
sors at each track continually updates odds
and posts them: writes computerized tickets;
validates winning tickets, and caiculates pay-
outs. The system also provides detalled
analysis of every transaction at every window,
automatically determines the state's share of
revenues, and generates management reports.
In another Autotote division, the company op-
erates revenue control systems at a number of
major airport and municipal parking facilities.
That division's first Tandem-powered on-line
system Is controlling revenues from the 28
entry-exit lanes at Detroit Metropolitan Airport.

Busch-Jaeger-Elektro

Busch-Jaeger-Elektro, the West German sub-
sidiary of BBC, Brown Bovery Cie AG, automa-
ted its huge warehouse In Luedenscheid with a
Tandem system In 1979 to significantly im-
prove shipping rates and productivity. The in-
ventory control system manages the distribu-
tion throughout Europe of some 1,700 electri-
cal products ranging from small parts such as
switches and power breakers to all kinds of
electrical devices. The warehouse stocks up to
13,000 different products, both finished goods
as well as parts, with a total well In excess of
1.000.000 items In stock. The Tandem system
automatically processes orders for 18,000 dif-
ferent locations in the warehouse.

L " LT |

These application stories are reprinted with
permission from the Tandem Annual Report
1979: Business Review.
33




tomer transactions dally. Another 5,000 dally
transactions run through the system via 50 ter-
minals to manage administrative and loan func-

applications software for Fred Meyer was de-
veloped by Applied Communications, Inc, of
Omanha, Nebraska, which Specializes in pro-
grams for financial institutions.

Girmes AG
Girmes AG, one of Europe's principal manu-
facturers of textiles an




Jovan

Jovan, the U.S. producer of fragrance prod-
ucts, went on-line with thelr new Tandem-
powered warehouse control system in 1979
and quickly experienced a near-tripling of
productivity. By converting to the automated
system to flll up to 4,000 orders dally for the
company's 456 different products, Jovan has
improved order dellvery by more than a week
with dramatically greater accuracy. Further
cost savings emanate from automated freight
consolidation of the typlcally smail packages.
The system receives all orders; allocates inven-
tory; selects orders; generates the transporta-
tion plan; welghs each order; provides freight
rates; and prints shipping labels. bilis of lading,
packing slips, shipping manifests and order
conflrmations. Jovan selected Tandem because
of the critical importance of continual opera-
tions and the abllity to add computing power
without interrupting shipping of products.

Karstadt AG

Europe's largest department store chain,
Karstadt AG of West Germany, has 162 outlets,
annual sales of over DM 10 billion, and a grow-
Ing Tandem system committed to on-line man-
agement of the company's DM 560 million fur-
niture business. Karstadt took delivery of its
first Tandem system at company headquarters
In Essen In mid-1977 to develop application
software to service six stores with massive
furniture departments. The Inventory control
system with some 50 terminals enables clerks
to immediately verify warehouse stock, write
the order, generate shipping papers and In-
voice the customer. A future software devel-
opment will enable sales personnel to make
entries to allow a customer to customize the
furniture ordered. A second Tandem system
was Installed in late 1978.




Memphis Light, Gas & Water

Memphis Light, Gas & Water took delivery of
Its Initlal Tandem system, a four-processor unit,
during 1979 with the intent of standardlzlng its
computer operations on a single manufactur-
ers system. The utllity selected Tandem be-
cause of the system's unique ability to handle
all mini-based functions while growing Into a
mainframe configuration. The first major usage
of the Tandem system Is an on-line, automated
bliling system for the utility's approximately
3,500 large Industrial customers. During 1980,
the system is scheduled to take over all cus-
tomer billing operations. MLG&W has approx-
Imately 300.000 electric customers, 230,000
9as customers and 200,000 water customers.

Telecredit, Inc.

On opposite coasts of the U.S, seven days a
week, thousands upon thousands of credit
Card purchases and personal checks are being
Instantaneou:ily approved via Tandem systems
at Telecredit, inc., a national leader in check
guarantee and credit card pProcessing services.
Since mig-1978 at Florida Service Center, a
wholly-owned subsidiary of Telecredit, a Tan-
dem system has been on-line providing com-
Plete bank credit card services Involving some
$15,000,000 In Purchases and 650.000
transactions weekly for Master Charge and
Visa, During 1979, Telecredit's second Tandem
system came on-line, and Is Currently servicing
Some 8,000 on-line point-of-sale terminals pro-
viding national credit card authorizations and
check approvals for many major U.S. banks
and over 70,000 merchants,
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U.S. Treasury Department

When the U.S. Treasury Department’s new
Tandem system comes on-line In 1981, it will
make electronic funds transfers of some $100
billlon annually between the Treasury and
more than a hundred different government
programs. In addition, the system will record
and monitor the sale of U.S. government gold
and service grant programs such as letters of
credit. The Tandem system will be dedicated to
the Treasury Financial Communications Sys-
tem — previously run on a shared computer—to
Improve security and reliability, and to provide
for easy add-on of computer power.

Vingresor AB

Some 300,000 packaged holiday tours by air
to 50 resorts and 600 hotels are booked on-line
annually by Vingresor AB, Sweden’s largest tour
operator and wholly-owned subsidiary of SAS
(Scandinavian Alrlines System). Vingresor has
28 bureaus In Sweden and Norway with 190
terminals connected via leased telephone lines
to an on-line Tandem System. The rapidly grow-
ing tour operator computerized Its business In
1972 and converted to Tandem in 1978 to over-
come computer fallures and to acquire the capa-
bility of easy expandability of computer power.
“The luxury at no extra cost of Tandem NonStop
has become second nature to us. It Is hard to
imagine how we lived without it, or how others
are still living without It Vingresor's original
two-processor system was expanded to six In
1979 to accommodate peak loads and develop-
ment.
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CHASE MANHATTAN BANK
New York City, New York
CITIBANK

New York City, New York

CLAY BERNARD SYSTEMS, INC.
Tulsa, Oklahoma

COMMODITY NEWS SERVICES, INC.
Kansas City, Kansas

COMPUTER SYSTEMS DESIGN, INC.
Affiliate of SUTRO & COMPANY
San Francisco, California
CROCKER NATIONAL BANK
San Francisco, California

DATX CORPORATION

Chicago, lllinois

FIRST NATIONAL BANK OF CHICAGO
Chicago, lllinols

FORD MOTOR COMPANY
Dearborn, Michigan

FRED MEYER SAVINGS & LOAN
Portland, Oregon

GENERAL DYNAMICS

Fort Worth, Texas

INSURECO

Los Angeles, Callfornia
LIEBERMAN ENTERPRISES
Minneapolis, Minnesota

THE MAY DEPARTMENT
STORES COMPANY

St. Louls, Missourl

MCDONNELL DOUGLAS
AUTOMATION - HS5D

St. Louls, Missouri

MEMPHIS LIGHT, GAS &
ELECTRIC COMPANY

Memphis, Tennessee
Missouri/lllinols Regional RED CROSS
St. Louls, Missourli

NORTHERN TRUST COMPANY
Chicago, lllinoils

OCLC

Columbus, Ohlo

PENN CORPORATION/
RITEPOINT DIVISION

Fenton, Missourl

REPRESENTATIVE CUSTOMER LIST s——

Banking
Banking
Systems House
News Service

Financial Software
Securities

Banking

Hospital Services
Banking
Automotive
Savings & Loan
Aerospace
Insurance Services
Distribution

Retail

Hospital Services

Public Utility

Blood Bank
Banking
Library Administration

Manufacturing
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PITNEY BOWES
Stamford, Connecticut
RAMADA INNS (MICOR)
Phoenix, Arizona
RAYTHEON
Lexington, Massachusetts
SACHS ELECTRIC COMPANY
St. Louis, Missouri
ST Louis UNIVERSITY
SCHOOL OF MEDICINE
St. Louis, Missouri
3M COMPANY
St. Paul, Minnesota
UNIVERSITY OF CAL!FORNIA
AT BERKELEY

eley, California
UNIVERSITY oF COLORADO
HEALTH SCIENCES CENTER
Denver, Colorado
WASHINGTON FEDERAL SAVINGS
& LOAN OF SEATTLE
Seattle, Washington
WELLS FARGO BANKS, N.A.
San Francisco, California
XEROX Computer Services
Los Angeles, Calitornia

Internationa

BARCLAYS BANK INTERNATIONAL
England

FEGRO

West Germany

KARSTADT

West Germany

LINJEFLYG
Subsidiary of sas
Sweden

THYSSEN
West Germany

WESTDEUTSCHE LANDESBANK
West Germany

R

Business Machines &
Postage Meters
Lodging

Editorial Systems

Electricai Contractors

Department of
Pathology

Manufacturi ng

Registrar's Office
Health/Medical Services
Savings & Loan

Banking

Computer Services

Banking
Retail
Retail

Alrline Ticket
Services

Manufactunng

Banking
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TANDEM NonStop Systems Architecture with
MIRRORED VOLUMES

§ DYNABUS (Interproceswor Communications) \
TRANSFER RATE » 1IMB/SEC/BUS
PROCESSOR PROCESSOR PROCESSOR
- a c
UP TO 2 MB MEMOR'Y UP TO 2M8 MEMORY UP TO 2 M8 MEMORY

ey DISC p—’ —— TERMINAL i
CONTROLLER == CONTROLLER

CONTROLLER

—

r TANDEM NonStop System.

This diagram shows a three-processol
o s nsaction-oriented data pro-

designed for high volume on-line tra

cessing. The minimum configuration Is a dual processor system.
expandable by small or large Increments to sixteen processors in a
system without reprogramming, and up to 255 nodes in a net-

work.
I in-
The proc nected TANDEM's high-speed dua
processors are con by ctruciure. TH indepen-

terprocessor busses — the DYNABUS
dent bidirectional “data freeways" transfer data at the .;t; ?nfelz
megabytes per second per bus. This structure ensures
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1
are always two communications paths among processors, Inde
pendently and simultaneously transferring data at high speeds.
The individual PROCESSOR module Is divided into microded
pipelined processing units for Interprocessor (DYNABUS) control,
main processor control; a virtual memory system with a maximum
of two megabytes of real memory; and a complete DMA-only /0
system. The TANDEM processor Is a 100-nanosecond TTL design
currently recognized as the fastest CPU In production.

A single processor may support 35-50 terminals, plus disc, tape,
and printers.

MAIN MEMORY is a semiconductor memory with access and
cycle time of 500-nanoseconds, single bit error correction. and
double bit error detection.

The IO CHANNEL Is a DMA block multiplex 170 channel that
transfers data at the high rate of 4MB. The 1/0 channel goes Inio
main memory Independently from the processor. Each I/O has a
separate processor to control and handie ail 170 transfers.

All YO CONTROLLERS are "smart,” accessing the processor
module only upon completion of a logical task. There Is no
Character-by-character interrupt of the processor.

All controllers are BUFFERED. Each controlier module has two

-

Independent ports. connected to two processors. When one proc-
essor or I/0 path fails, the other processor automatically takes
control. TANDEM's dual port controllers ensure that a communica
tions path will always be open and that peripheral devices at
tached to a controller are never isolated In case of processor fall-
ure.

TANDEM's NonStop system's MIRRORED VOLUME CAPABILITIES
offer the user the option of generating and maintaining duplexed
copies of critical data bases. All updates are made to both files
automatically. If a “head crash” occurs, the mirrored volume IS
Immediately operational and the application continues without In-
terruption. When the failed disc is replaced., the new disc Is auto-
matically updated to exactly mirror the safe volume without inter-
rupting processing.

To optimize access, 1/0 Drivers and Controllers determine which
of the mirrored volumes is most readily accessible.,

Maximum storage Capacity Is four billion bytes per file.
TANDEM's multiprocessor architecture Is truly fauit tolerant, pro-
viding muitiple controllers, muitiple data paths between s;'stem
modules, multiple cooling fans, ang muiltiple power supplies,
under the direction of TANDEM's NonStop operating system.




s PRODUCT DESCRIPTION

TANDEM NonStop Systems
Architecture

Duality and Independence

The TANDEM system |s based on muitiple, inde-
pendent processors under the direction of a standard
operating system. The basic configuration Is a dual
processor system. This configuration Is expandable
to a maximum of 16 processors In a system and to
255 system sites (local/remote) in a network: a total
of 4080 processors.

The key to the TANDEM system Is In Its name.
“Tandem" means a group of two or more entities that
execute In parallel. The TANDEM system Is based on
dual architecture. All system configurations employ
multiple (at least two) processors, multiple control-
lers, multiple data paths between system modules,
multiple cooling fans, and multiple power supplies.

The TANDEM system employs all its processing
modules and data paths for maximum efficliency In
processing workloads. When a component fails, the
operating system automatically reallocates the work-
load to other resources and the program continues
uninterrupted throughout the fallure and repairs.
There are no Idie back-up components, utilized only
during failure. System productivity is the aggregate
sum of all its components,

The concepts of duality and Independence are con-
sistent throughout the architecture. The smallest con-
figuration consists of two processors. Each TANDEM
controller module has two Independent ports, which
are connected to two processors. When one pro-
cessor or 1/0 path falls, the other processor automa-
tically takes control. TANDEM's dual port controllers
insure that a communications path will always be
open and that peripheral devices attached to a con-
troller are never isolated In case of processor fallure.

All processors are connected through two high-
speed Interprocessor buses — TANDEM's DYNABUS
architecture. This structure insures that there are al-
ways two communications paths among processors.
These data paths operate simultaneously, but are au-
tonomous. The DYNABUS structure handles inter-
processor transfers at the rate of 13 megabytes per
second per bus. providing two “data freeways” for
Interprocessor communications.

TANDEM's dual bus structure produces extremely
low overhead interprocessor communications with-
out impacting normal communications between the
processors and peripheral devices. The DYNABUS

For a concise
summary, see
EXECUTIVE
PRODUCT SUM-
MARY, page 1.
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architecture Is capable of handiing peak transacig
and message loads. even when the system Is iy
expanded to sixteen processors,

The DYNABUS structure is also used for periog
interprocessor checks. These checks Isolate any pr
cessor fallure from the rest of the system and aiy
other system resources to pick up and continue &
assignment. (This process Is performed |
ously so program operation Is uninterrupted
system resource reallocations.)

The Individual processor is a moduie divided
microcoded, pipelined processing units for CPU
interprocessor (DYNABUS) control; a comp
DMA-only I/0O system: and a virtual memory s
with up to two megabytes of real memaory.

X BUS
DYNABUS
Y BUS
DYNABUS DYNABUS
CONTROL CONTROL
cPU cPU
MEMORY MEMOR Y
(UP TO 2 MB) (up mg MB)
1/0 CHANNEL 1/0 CHANNEL
o] oevice |§
o
1o é DEVICE ; ?CON‘RDLI_ER ? 1o
SICONTROLLER ;‘_LJ_

"
o DEVICE

~“30%

FICONTROLLER

- 3
21 DEvice 2
7 JCONTROLLER|Y

The NonStop System Architecture —
The DYNABUS Dual Bus Structure
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The basic configuration Is a dual processor system \
with MOS memory. system cabinets, and a magnetic
| tape drive. Packaged system components aiso In-
clude hardware multiply/divide; power fail/auto re-
start; bootstrap loader; interval timer: control panel;
i the DYNABUS controlier and interface: provision for
32 170 controllers; 173-member Instruction set; and
two power supplies. The TANDEM system also pro-
vides disc packs from 10 to 240 MB and communica-
tions Interfaces for networking capabilities.

The NonStop Operating System
TANDEM's GUARDIAN Software

Earlier vendors of fault-tolerant systems provided
the end-user with redundant hardware. but left the
job of making the system work to the end-user. TAN-
DEM's philosophy Is that the end-user Is responsible
for his individual applications only. TANDEM is re-
sponsible for the operating system software that
manages interprocessor communications, interprog-
ram communications, device communications, se-
curity. and dynamic allocation of resources in the
event of a component failure. This operating system
software — TANDEM's GUARDIAN package — Is the
essential component that makes the TANDEM
NonStop System work.

TANDEM's GUARDIAN Operating System:

® Provides the end-user with a transaction-
oriented operating system.

® Resides In each Individual processor.

® /s capable of instantaneous. automatic re-
sponse to a failure anywhere In the system.

* Provides dynamic reallocation of tasks In the
event of a fallure anywhere In the system.

® Provides for checkpointing of tasks.

* Allows processors to be assigned work based
on end-user priorities for applications pro-
grams.

* Handles all communications among programs,
and between programs and the user terminal.
* Extends the capability to start program execu-
tion in any avallable processor module from

any processor.

® Provides geographic independence of pro-
grams and data.

The GUARDIAN operating system acts as the traffic
controller and general overseer. handling all com-
munications between TANDEM processors, system
processes, and application programs. It relays mes-
sages 1o the correct processor, verifies that the mes-
sage has been received. and routes the message to
the appropriate program or device within the receiv-
Ing processor.
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( GUARDIAN software also insures data Integrity iy
performing comprehensive data validation on 2
transfers. Operating system software Is capable ¢
detecting an error or non-response anywhere in th
system, logging the fallure, and rerouting commun
cations away from the faulty module without disturt
Ing system operation.

At the heart of the GUARDIAN package's abllity &
reallocate resources Is a concept called geographi
Independence. Programs can access any device i
the system, even those not physically connected it
the processor running the program. Applicatie
programming does not depend on the processor, ¢
even the node In a network on which a progran
runs. It may run simultaneously In all processors o
In multipie nodes.

The GUARDIAN software's ability to manage dat
and applications that are geographically independen
Is the basls of the TANDEM system's second buliding

N block — easy modular expansion. The GUARDIAN
> EXPAND operating software for distributed dat

processing, extends the TANDEM system's module
expansion capabllities to a worid-wide network.

Modular Expansion
Growth Without Reprogramming

® The ability to size a TANDEM NonStop System
precisely according to end-user application re
quirements.

¢ Configurations are expandable to sixteen pro
cessors, and 2 MB of memory each.

With GUARDIAN/EXPAND:
® Up to 255 nodes In a network.
* Up to 4,080 processors In a network.

DISTRIBUTED DATA PROCESSING:
® Message and packet switching capabilities.
® X.25 compatibility.
® Communication with IBM or other mainframes
using standard Industry protocols.

Every TANDEM system Is already a network — 2
network of processors, managed by an operating
system that sees aj| Programs and data transfers as

communications distributed over several processors.
Programs can access any device anywhere In the sys-
tem. even devices that are not physically connected to
Processors running the program. Conversely, the
Program Is unatfected by the processor on which it
runs. The operating system sees all physical re-
sources as logical files. Only the message-routing
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part of the GUARDIAN operating system knows the
geographic locations of resources, enabling GUAR-
DIAN to route data and dynamically reallocate re-
sources during fallures,

Distributed data processing or networking on the
TANDEM system Is simply a logical extension of sys-
tem design. Expansion becomes a relatively simple
matter of adding resources.

The first benefit to the end-user is the ability to pre-
cisely size the system he wants and to start with only
the system resources he needs. Typically. growth is
anticipated, but hard to predict. No end-user wants to
tie up working capital indefinitely in a system that is
too large for current needs. Many end-users are
forced into an Initial over-investment In an effort to
delay the costly conversions that are required when
the system reaches saturation.

In contrast, the user of the TANDEM system can
start with a dual processor configuration and expand
by adding one or more processors as growth needs
require — without reprogramming. The GUARDIAN
operating system and existing application programs
simply absorb the additional processors into the con-
figuration. The user can expand up to sixteen pro-
cessors within the same system without additional

programming.

The GUARDIAN/EXPAND software package
makes global networking possible for the end-user
whose applications require distributed data process-
ing. This extension to the standard operating system
generalizes the capabllities of the TANDEM system to
ageographically distributed network.

Under EXPAND, the network can grow to 255
nodes viewed logically as a system. Each node can be
a dual processor system or a fully expanded 16-
processor NonStop system. Once the network has
been configured, nodes can be added or removed
without the need for re-configuration.

Each processor Is capable of accessing geograph-
ically distributed data exactly as If it were part of the
local system. EXPAND's “best path routing” enables
the system to choose the fastest path between nodes;
packets of data are rerouted automatically If a fallure
occurs In a communication line. TANDEM's End-to-
End Protocol ensures data Integrity from sender to
recelver and from node to node. EXPAND oversees
each node. establishing communication paths to
other nodes, maintaining routing Information, deter-
mining the best data communications path, and log-
ging network status.

See
INSURECO
Case History,

page 27.
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An EXPAND network can be connected using
leased lines or an X.25 public packet switching ne
work. The Network Utilities monitor the network -
tracing the path of data through the network, noting
line connections and other network events, display
Ing network-related statistics, and determining the
status of Individual processors throughout the net
work.

Data Integrity and Ease of
Application Development

The ENCOMPASS Distributed Data
Management System

The ENCOMPASS distributed data managment sys
tem

® Is bullt according to the relational model, for
simplicity and ease of use.

® Simplifies design, iImplementation and operz
tion of on-line transaction processing applica
tions.

® Provides unique transaction auditing and
backout capabilities — in both centralized and
distributed data base environments.

® Maintains high performance by automatically
adjusting to varying transaction loads.

® Includes the powerful ENFORM query/report
writer — used easily by both programming and
non-programming personnel.

® Ensures data integrity through automatic on
line protection from fallures of disc. processorn,
170 channel or communication line.

® |s expandable over a single system or a dis:
tributed network without application program
modification.

ENCOMPASS successtully manages both the front
end and the back end functions required in on-liné
Centralized or distributed processing. The front end
functions of the system provide terminal manage
ment and transaction/application control. This seg-
ment of ENCOMPASS (designated as the PATHWAY
transaction Processing system) provides the follow-
Iing terminal management capabilities:

* Support for different terminal types connected
by a varlety ot Communication lines.
® Screen formatting.
® Data validation.
® Screen sequencing and data mapping.
® Sequencing and control of multiple terminals.
The terminal Management capability of the EN-

COMPASS system Provides the application designer
with a high-level language known as Screen COBOL.
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Distributed Data Management System
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g 1
DEFINITION AND
APPLICATI
CONTROL

The ENCOMPASS distributed data manage-
ment system simplifies on-line transaction pro-
cessing applications with terminal manage-
ment, data base management and transaction

definition and application control.

With this language the application programmer
needs to write one simple program to determine

screen sequencing, specify data mapping and define
fleld validation. An Interactive screen definition facil-

ity lets the programmer design screen formats di-
rectly on the terminal with automatic generation of
the appropriate Screen COBOL source statements for
inclusion In Screen COBOL programs.

Although the ENCOMPASS system provides capa-
bllities involving multiple terminals. the application
designer basically deals with one terminal.

Transaction definition and application control ca-
pabilities provide:

® Centralized but flexible control and monitoring
of functions and applications which are spread
across a single system or network.
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® Dynamic creation and deletion of appiicatiy
modules to ensure good response time.

® On-line aadition, modification or deletion 4
screen characteristics, applications and tems
nals.

® Flexible control of a complex applicatie
environment through simplified terminal &
teractions.

The ENCOMPASS system provides overall coniro
of applications in the transaction processing systen
regardiess of how resources and applications a2
spread across a single system or network of systems
This fiexible monitor of the system accepts cor
mands to

® Initiate the entire transaction processing s
tem.

® Control the start-up of all other applicatie
moduiles in the system.

® Automatically adjust to varying transactio
rates.

® Control terminal states.

® Control error logging.

® Display status of requested system compe
nents,

® Shut down the transaction processing system

The ENCOMPASS monitor automatically adjusts
varying transaction rates. As the transaction load Ir
Creases, coples of application modules are startéd
Which will process additional Incoming transactions
So that throughput Is not siowed. Likewise the syster
will adjust to a decrease in transaction loads by dele®
Ing copies of applications when they are no longé!
needed.

The back end Capabillity of the ENCOMPASS dis
tributed data management system (designated as tht
ENSCRIBE data base manager) distributes daé
across muitiple processors and discs, providing mut
tiple points of control and a natural growth path in?
distributed data Processing environment.

The ENCOMPASS data base manager

® Ensures data integrity through automatic e
Covery in case of processor. 170 channel, dist
drive or communication fine failure — in @
single system or network.

Protects disc volumes with its mirror volume
capabiiity.

® Provides both recorg and fiie level locking fof
concurrency control.

® Finds a record with | ical
keyed access In av
€rage of 1 disc 170. o A

Handles up to royr billion bytes per file.

A



® Provides read, write and purge security at sev-
eral levels.

® Partitions files into separate volumes, provid-
ing larger system capacities and greater
throughput.

The ENCOMPASS data base manager protects the
data base by maintaining control Information and
data In two processors. If a fallure occurs In one
processor, the other CPU accesses the disc volume
and compietes the operation.

The data base manager also maintains all indices.
when new records are added to the flle or a key value
is changed, ENCOMPASS software automatically
updates the appropriate Indices.

Transaction rates may be optimized by the cache
buffer management, which keeps the most recently
referenced data blocks readlly availlable to applica-
tion programmers. By buffering these most fre-
quently used pleces of information In main memory.
disc activity Is reduced and data access Is more rapid.

If fallure occurs on a disc, the ENCOMPASS
package's mirrored volume capabllities prevent a
shutdown and protect the operating system and ap-
plication programs. The mirror volume technique
simultaneously records data on two separate disc
packs. If a fallure occurs in one disc, reads and writes
are automatically made from the other. When the
falled disc Is replaced, ENCOMPASS software auto-
matically updates the new disc to exactly mirror the
safe volume without Interrupting the access of data.
Even during a head crash, the data base manager
automatically protects data.

The ENCOMPASS package also provides:

* Record locking and file locking for protecting
concurrent access to the data base.

e Data definition language for automating
changes to data base layout.

* Multiple file structures for optimum access.

* Data manipuiation through extended read and
write operations.

* Flle utllity program for easy file creation, load-
ing, and reorganization.

The ENCOMPASS package provides record lock-
ing and file locking capabilities. All locks are queued
behind outstanding reads and writes: and all new
reads, writes, and locks are queued behind current
locks. Optionally, the user can request that the system
indicate a file error if a lock Is not granted Im-
mediately.

For an
Hiustration of
TANDEM's
MIR RORED
VOLUMES,
see page 41.




See

SOFTWARE
TOOLS, page 55.
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Use of TANDEM's Data Definition Language (DDU
provides management of data base record layou,
simplifying additions of new record types or alternats
keys. The DDL sees the data base as a “schema” and
defines the flelds to be used as keys (access pathsiiy
retrieve records, The DDL compller produce
COBOL, FORTRAN, and TAL (a Pascal or Algok-iike
language) source code from one common data defin:
tion language. The DDL aiso produces a data dictic
nary that can be used to report the logical contents d
flles.

The ENCOMPASS package offers Key, refative,
entry or unstructured sequencing, accessible by th
primary key or any of the possible 255 alternate keys
Location of records may be by approximate (ranged
key values), generic (partial key matches), or exat
Key value. ENCOMPASS software maintains the
Index of all key values. Data and Index compressionin
key-sequenced files can be accomplished with an op-
tional technique to reduce the number of disc hexd
movements and to conserve disc space.

A powerful query/report writer operates under the
ENSCRIBE date base manager's direction.
® ENFORM query/report writer — ease of use
with powerful capabilities.

TANDEM's ENFORM query/report writer provides
a powerful relational query language that Is easly
used by non-programming personnel. Its query lan
guage resembles English, but keywords can be easly
redefined to resemble German, Spanish, French, of
the language of choice. The ENFORM query/report
writer automatically develops the most efficient
strategy to extract data, Including data from multipié
files. In systems using the GUARDIAN/EXPAND
operating system, the ENFORM package can perfor
Queries from a distributed data base.

The ENFORM software's report capabilities auto-
mate many formatting detalls — centering headings.
SPacing columns of data, or skipping to a new page.
The ENFORM report-writing capabliities automé
tically space information ana supply headings, formét
numbers, and accumuilate Iinformation through
o>erdefined formulas, such as sales commissions:
;-‘-peciai keywords provide totaling, subtotaling, a1
Oormatting numbers with commas, periods. o
currency signs. If the user wishes, automatic settings

€an be overridden to
sonalized report. Produce an even more pét

The ENFORM query/report writer also provides in*

tei;faces to TAL, coBoL FORTRAN, or MUMPS pro
grams. so that records can pe accessed through
€cuted by the ENFORM package.

Query that Is ex

N
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The data base can be located in one systemor it
be dispersed throughout the world. And transactios
and applications are defined and controlied in asinge
system or throughout a network.

Combined with the capabilities of TANDEM
NonStop architecture, ENCOMPASS provides appk
catlon simplicity and efficient access to a flexible i
base while ensuring high data Integrity — all In the
on-line distributed environment.




=SUPPORT BUILDING BLOCKS
TANDEM's Software Tools

The TANDEM philosophy Is to provide the end-user
with a comprehensive software support system that
enables the end-user to easily bulld his own applica-
tion. These bullding blocks Include languages, data
base management, an Iinteractive debugger, utllities.
diagnostic software, forms creation software, and a
data communications package.

¢ TANDEM's Transaction Application Language
(TAL) Is designed to provide fast, fiexible program-
ming In a multiprocessor, on-line environment. TAL is
a powerful, high-level, block structured systems Im-
plementation language.

®* TANDEM/COBOL (ANSI 1977 CCVS validated)
Is designed to utilize all the features of the GUARD-
IAN and GUARDIAN/EXPAND operating systems and
ENCOMPASS distributed data management system
for the COBOL end-user. TANDEM/COBOL features
NonStop operation; shared, re-entrant code; virtual
memory: geographic independence of 1/0 devices;
and checkpointing of the GUARDIAN and GUARD-
IAN/EXPAND operating systems. Under ENCOM-
PASS (ENSCRIBE data base manager). TANDEM/
COBOL provides key-sequenced, entry-sequenced
and relative file structure; loglcal file size up to four
billlon bytes: up to 255 alternate keys per file; and
optional mirror data base recording.

®* TANDEM/FORTRAN (ANSI 1977, FCVS vall-
dated) Is designed for optimum use with TANDEM
operating system and data base management
Software. Benchmarks show TANDEM/FORTRAN
fully capable of running efficiently in a high-
throughput, multilanguage environment. It is a com-
Prehensive FORTRAN package, featuring NonStop
Operation, re-entrant code, interprocessor communi-
Cations, and virtual memory when used under the
GUARDIAN and GUARDIAN/EXPAND operating sys-
tems. Its data base management facilities, used with
ENCOMPASS (ENSCRIBE data base manager), in-

t‘i‘Ude record management facilities for keyed, rela-
Ve, and sequentlial access. muiti-keyed data paths,
and concurrent record access,

* TANDEM/MUMPS s the only version of
MUMPS avaliable for muitiprocessor systems. It Is a
;_?fsion of MUMPS developed specifically for use with
e;-‘ TANDEM system that complies with and surpass-

MUMPS ANS| Standard 1976. Tandem/MUMPS Is
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the only MUMPS package avallabie that can be eay
used In a muitilanguage environment with :
general-purpose operating system, making concs
rent execution and data sharing with COBOL. FO&
TRAN., and TAL possible. TANDEM/MUMPS offers
standard NonStop systems features and support. &
well as the abllity to access files created by other pro-
grams, to share global variables with other langusg:
systems, and to utilize networking.

MUMPS is similar in style and approach iy
BASIC. and well-sulted to fast program developmen
in an Interactive, on-line environment. The TANDEM
Editor built Into T/MUMPS further facilitates rapd

programming.

® TANDEM's ENVOY Data Communications
Manager operates as an Integral part of the GUAR
DIAN operating system. The ENVOY package Is 2
interface between applications programs and di
communications networks. It supports both binaty
synchronous and asynchronous communications
with single or muiti-drop lines on a local or remoe
basis. ENVOY also supports SDLC and HDLC bit sy
chronous protocols.

® The AXCESS package Is designed to easep®
gramming of on-line applications supporting remot
communication devices.

AXCESS software provides file system level acces
to muitipoint communication devices such as BY
3270 terminals and the Tandem 6520 and to eithéf
remote asynchronous devices or host computers &
tached to an X.25 public packet switching network.
The AXCESS package shifts the responsibilities o
handling the communication line from the users &
plication program to the various access methods &
Mmake up the AXCESS package.

The AXCESS package's X.25 Access Method I
AXCESS Is designed to allow TANDEM systems 10
communicate directly over public packet switchind
Networks using standard protocols such as X.253M
X.29. TANDEM's X.25 Access Method Is certified 1o
use with TELENET and TYMNET and has beel
tested with DATAPAC (Canada).

The X.25 package provides Interactive Termind

Interface (1Ty) Support th inals ®
at allows remote termina
access the host TANDEM systems from anywhere

the public network Jevel 3
Packets. The x Capable of handiing X.25

a
utomatic rerouting of cCommunications In casé

line failures durin 5
PAND networi. 2 Processing in a GUARDIAN/EX




® The XRAY performance monitoring tool pro-
vides users with data that can help balance loads and
fine-tune applications with less than 1% overhead.
The NonStop XRAY software monitors total system
performance and resource utllization and spots over-
loads In work distribution. The XRAY monitor per-
forms its work during actual processing, without
user Intervention. Bottlenecks In programs, pro-
cessors, controllers, and peripherals are displayed on
the terminal or In hard copy printouts.

® The DIAGLINK package provides Interactive
analysis by remote dlagnostics anywhere Iin the sys-
tem. Any terminal In the end-user system, with
proper security clearances or a connection with the
TANDEM Field Service Center, enables service per-
sonnel to arrive fully prepared to make the replace-
ment or adjustment required iImmediately.

® TANDEM UTILITIES Include the TANDEM
T/TAL Text Editor; Its TGAL galley formatter, and the
SORT and DEBUGGER utllities.

® The EXCHANGE remote batch workstation
provides the NonStop system with the capablliity to
emulate the functions of a 2780 or 3780 remote batch
workstation. It also provides certain remote job entry
capabllities.

® TIL (Tandem to IBM Link) Is a hardware and
software communications subsystem that links a
single Tandem 16 or a network with any IBM 370-
Compatible system. Tape speed data transfers from
the TIL device provide a burst mode transfer rate of
approximately 300 kilobytes per second. Because the
TIL device utilizes as much existing IBM hardware as
Possible, these data transfer rates are achieved at a
!l":i;onable cost and with a minimum of system over-




SAMPLE
CONFIGURATIONS AND PRICES

TYPICAL

SMALL MEDIUM LARGE
TOTAL PROCESSORS 2 4 8
Total System Main Memory 768 KBytes 1.54 MBytes 2.4 MBytes
Aggregate instruction rate 1.3 MIPS 2.5 MIPS 4.8 MIPS
(In a transaction environment)
Disc Drive Storage 128 MBytes 710 MBytes 1.096 MBytes
Asynchronous Communication
lines up to 19.2 KBAUD 16 98 164

Muiltidropped Synchronous
Communication Lines up to
BO KBAUD 4 8 20

Notes:

Very large systems (up to 16 Processors) are avallable with corre
spondingly greater capabllities.

Talndem systems range In price from $150,000 to $3 million at U.S. list
prices.
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TANDEM SOFTWARE OFFERED

The following are software products available from
Tandem:

AXCESS — X.25 Communications Support
—AM 3270
—TR 3271
— AM 6520

COBOL — ANSI 74 Compller
FORTRAN — ANS| 77/78 Compller

ENCOMPASS — Distributed Data Management
System which Includes:

ENFORM Query/Report Writer
ENSCRIBE Data Base Manager
Data Definition Language (DDL)
PATHWAY Transaction
Processing System
Transaction Monitoring
Facllity (TMF)

ENVOY — Data Communications Manager
EXCHANGE - 2780/3780 Workstation Support
GUARDIAN = Operating System

GUARDIAN/EXPAND — Network Extension
of GUARDIAN

MUMPS — Interpretive Program Language

SPOOLER — General and extended capabllity

TIL = Tandem IBM Link

XRAY — Performance Monitor
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= TANDEM BRANCH OFFICES — USA =———

ATLANTA, Georgia
(404) 953-2377

BOSTON, Mass.
(617) 964-6500

CHICAGO., Illinois
(312) 397-5200
(312) 856-1133

CINCINNATI, Ohio
(513) 984-2044

CLEVELAND, Ohio
(216) 261-9993

COLUMBUS, Ohio
(614) 764-2100

DALLAS, Texas
(214) 258-0103
(214) 647-232¢6

DENVER, Colorado
(303) 779-6766

DETROIT, Michigan
(313) 425-41 10

GREENSBORO, North Carolina
(919) 294-6131

HASBROUCK HEIGHTS, New Je
(201) 288-6050 e

HOUSTON, Texas
(713) 861-6515

lNDlANAPOLlS. Indiana
(317) 875-8144

KANSAS CITYy, Kansas
(913) 649-9002

Los ANGELES, California
(213) 595-7356

MEMPHIS, Tennessee
1901) 332-3702

MILWAUKEE, Wisconsin
(414) 476-2025

MINNEAPOLIS, Minnesota
1612) 854-5441

NEW YORK, New York
1212) 760-8440

PHILADELPHIA, Pennsylvaniz
1215) 245-0600

PHOENIX, Arizona
1602) 254-6728

PITTSBURGH, Pennsylvania
1412) 562-0262

SAN DIEGO, California
(714) 296-0121

SAN FRANCISCO, California
(415) 777-1230

SAN MATEO, California
(415) 349-9723

SANTA CLARA, California
(408) 496-6690

SEATTLE, Washington
(206) B81-8636

ST. LOUIS, Missourl
(314) 878-7180

TAMPA, Florida
(813) 877-7466

TULSA, Oklahoma
(918) 663-0940

WASHINGTON, D.C.
(703) 379-7900
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INTERNATIONAL BRANCHES
CANADA Hamburg
(011) 49-40-241-386 or 87
Calgary, Alberta Geschaeftsstelle Hamburg
(403) 262-4077 An Der Alster 5
740 Guif Canada Square 2000 Hamburg 1
401-0th Avenue S.W. West Germany
Calgary, Alberta T2P-3C5
Munich
I'T:g;‘mo"‘a"" 1011) 49-89-492011 thru 14
6806 Geschaeftsstelle Muenchen
Tas?jl?euﬂecgeﬂ Mill Road, 6th Floor Rosenhelmer Str. 139
y 8000 Muenchen 80
Don Milis, Ontario M3B-1Z6 West Germany
Montreal, Quebec
(514) 284-9253 SURtg e

(011) 49-711-790081 thru 84

625 A nned
venue DeLTivesiiont Ke ¥ Geschaeftsstelle Stuttgart

Montreal, Quebec H3A-1K9

Postfach 2451
Langley (Vancouver), British Columbla Gutenberg Str. 4
4708 209th Street D-7022 Leinfelden-
Langley (Vancouverl), British Columbia Echterdingen 2
ENGLAND West Germany
Northolt, Middlesex s
(011) 44/841-7381 Milan
Peel House 32-34 Church Road Vlale Del Ghisallo 20
Northolt, Middiesex UB5SAB Milano, Italy
FRANCE
Tokyo
Paris (03) 984-6000
(011) 33/1-687-34-66 PO. Box 1126
1, Place Des Etats Unis Sunshine 60
Sliic 255 Tokyo, Japan (170)
94568 Rungis Cedex
PEI"lS. Fl'arlce SWEDEN
GERMANY Soina
(011-46) 8-730-52-15
Dusseldort Industrivagen 20 2TR
(011) 49-211-313084 S-171 48 Solna, Sweden
Kirchfeldstrasse 61
4000 Dusseidort { SWITZERLAND
West Germany Zurich
Frankturt (1011) 41-1-663025 (
011) 49-611-5007-1 Zwelerstr 138 Postf 4
Bernerstrasse 34 Ch-8003 Zurich, Switzeriand
8000 Frankfurt/main 56 .
t Germany i
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———WORLDWIDE COVERAGE SALES=———
AND SUPPORT

Tandem has developed a world-wide support and
maintenance organization Including support located
throughout North America, Europe and the Pacific
Basin.

In North America. Tandem has over 40 sales and
support locations. Each office Is staffed with
hardware and software Support personnel which
Provide the first line of support to Tandem customers.
Regional offices In San Francisco, Chicago, New
York, Washington, Toronto and Dallas supply regional
hardware ang software specialists who are the sec-
ond line of support.

Tandem has sales and Support throughout nine
Countries in Europe. The Middie East Is supported by
a distributor In Greece. Reglonal offices for second
level support are located In Frankfurt and London.

One of the fastest growing areas for Tandem Is in
the Pacific Basin. Tandem has five sales and support
locations in the Pacific area Including Tokyo, Hong
Kong, Melbourne, Mexico City and Caracas.

In addition, Corporate Headquarters in Cupertino,
California provides the third line of support In the
form of a worldwide support center that Is on call 24

Software development group In Cupertino has people
responsible for working with the worldwide support

L Center.




TANDEM's Education Network:
“TENET"

The goal of Tandem's education program Is to help customers use their
NonStop system productively. The courses take the student through the
application cycle, using Tandem software as the tools of iImplementation.

The Tandem Education Network, "TENET," subdivides classes Into a set
of education paths tallored to Individual needs. “TENET" emphasizes
hands-on experience of the system and includes numerous and com-
prehensive sessions in the laboratory.

All students participate In the Concepts and Facilities course which cov-
ers system architecture, basic utllities and principles of operation. The
paths than diverge into application-oriented courses which emphasize ap-
plication design and development and system-oriented courses which em-
phasize system managementand programming.

Tandem Concepts and Facllities:

* Provides an overview of Tandem and Its products, hardware and
software architecture Including GUARDIAN file management,
NonStop processing overview and data base management. The ob-
lective s to prepare a language-independent foundation for further
study of the NonStop system. Hands-on lab work. (5 days)

The Application-Orlented courses offer:

. ;A:::\;;: S;;rt:er b;swt using COBOL — includes Instruction
h update and retrieval, transaction processi
:PATHWAYI and NonStop software. The objective Is to provide strt?cg—
ured design techniques to be utilized In the development of future
COBOL applications on a NonStop system, (5 days)
* PATHWAY Server Development using FORTRAN — same as above
éxceptusing FORTRAN asthe Implementation language.

the terminal control language— Screen COBOL, generation of screen

* MUMPS Application Deveiopment —

dard MUMPS, the Tandem
slons of MUMPS Wﬁd:‘;dothermm to Standard MUMPS and ver-
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// analysis for achleving optimum efficiency with ENCOMPASS. The
objective Is to provide the student with the means to utliize the
NonStop system to full advantage. (10 days)

The System-Oriented courses offer:

e TAL System Programming Language — provides basic Instruction In
syntax, structure, and use of Tandem's system programming lan-
guage. The objective Is to learn to write short TAL programs using
procedure calls, looping constructs, pointers and Indlirection. (5
days)

¢ GUARDIAN Operating System — supplies an Introduction to the
operating system procedures, Interprocess communications and
use of ENSCRIBE flles. The objective of the course Is to prepare the
user to write a major application In TAL or to write TAL service
routines for use by COBOL or FORTRAN programs. (10 days!

® Systems Operations and Management — course Is designed to pre-
sent the student with In depth knowledge aimed at a “System Man-
ager” responsibie for a Tandem 16 system. The objective Is to pro-
vide the student with the abllity to load the operating system and
control the operating environment, to perform the necessary func-
tions for a “down system.” and to be able to install a new operating
system release. (5 days)

® Introduction to Data Communications — overview of basic com-

munications with Instruction on Tandem communications where
applicable; includes practice In the use of Tandem's communications
product (ENVOY) with emphasis on the bisync environment. The
objective Is to familiarize students with basic communications ter
minology, data link control concepts and Implementations plus ad:
ditional communications architecture and links. (5 days)

Tandem has developed the Student Information and Reservation system
(SIR) which will provide current Information on all students and classes
provided throughout the world by Tandem. This system will be used asa
model for classes to Illustrate an efficient, expandable, and flexible utlliza-
tion of ENCOMPASS software and the NonStop system.

SIR will Include Information on all students who have ever registered for
Tandem classes. It will also provide lists of classes offered, time offered,
locations, number of students enrolled and all other relevant data. This
data will be avallable to all users on the Tandem network and will enabie
participants to ascertain information such as which classes are avallable,
data on previous students and location of classes avallable. Students can
then be quickly and efficiently registered from the terminal at the most

convenlent location. The registration transaction automatically updates
the entire SIR system throughout the network.

In the U.S. course Instruction Is offered at Tandem Field Offices In San
Mateo, Cupertino and Los Angeles, California; Dallas, Texas: Minneapolls,
Minnesota; Chicago. lllinols; Detroit, Michigan; New York, New York:
Washington, D.C.; and Atlanta, Georgla. In Europe classes are avallable In
Stockholm, Sweden; Dusseldorf and Frankfurt, West Germany: Paris.

France; London, United Kingdom. in Can =
couver, Montreal and Toronto. ada courses are avallable In Va

For additional information on enroliment, schedules or course content

contact local representatives [see PP. 60-61 for addresses and telephone

numbers] or the Tandem California headquarters in Cupertino

(800) 538-9360 toli-free (408) 725-6000
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Company History

TANDEM Computers Incorporated was founded In 1974 by seasoned
computer professionals experienced in the development of “cold-start”
technology companles, including Amdahi, Diablo and Hewlett-Packard.

The Company was created to meet the market need for fault-tolerant
muitiprocessor systems with accompanying software, specifically de-
signed for the on-line end-user whose applications require continuous
availabllity of high volume transaction-oriented interactive data process-
ing.

TANDEM shipped Its first system nineteen months after the company
was founded. The company became profitable in its second year and went
public in December 1977. The shares are traded over the counter by more
than twenty market makers, and several brokerage firms publish research
reports on TANDEM on a regular basis. Effective June 30, 1980, Tandem
stock was split two-for-one.

TANDEM believes that its success in the end-user market is based on its
NonStop system's abllity to meet an Important end-user need. The TAN-
DEM system's fault-tolerant architecture and comprehensive NonStop
operating system and extensive software tools enable end-users to Imple-
ment critical on-line applications such as credit verification, eiectronic
funds transfer systems, medical life support systems. message switching.
airline reservation systems, and distribution. Continuous system
availabllity, modular expandability without reprogramming (up to 16 proc-
essors In a system and up to 255 nodes In a distributed data processing
network), and data base integrity are all bullt into the TANDEM system,

Approximately 2/3 of sales are made directly to end-users: about 1/3 to
OEM's, The ratio of repeat business is high — many users expand their
systems within 12-24 months of initial purchase. The Company offers a
comprehensive selection of software tools for the on-line end-user, and
supplements Its offering of support “buliding block™ software packages
with a staff of systems analysts for customer support on a consulting basis.

During the third quarter of fiscal year 1980, TANDEM shipped Its 1000th
processor. TANDEM has over 250 customers distributed among 26 Indus-
tries. The company has over 1200 employees. Manufacturing, administra-
tion, marketing training and research and development are done at the
Cupertino, Callfornia headquarters. In Watsonville, California, subassem-
bly manufacturing Is done. The Neufahrn facllity In West Germany assem-
bles and ships complete systems. In the third fiscal quarter 1980 over 10
percent of all NonStop systems came from Neufahrn.

TANDEM has over 50 sales and support offices In the U.S., Canada,
Europe. the United Kingdom, Hong Kong, and Japan; and distributors In
Australia, Finland, Greece, Mexico and Venezuela.

Revenues have grown rapidly from $24.3 million In fiscal 1978 to $56.0
million in fiscal 1979 to $74.9 million for only nine months of fiscal 1980 (as

of June 30. 1980). TANDEM Is shipping at an annualized rate of $117.2
million (as of June 30, 1980). Pretax profit margins were 19.6 percent for
the third quarter ended June 30, 1980. Earnings per share were $.27 for

the quarter ended June 30, 1980 compared to $.15 for the quarter ended
June 30, 1979, In the third quarter 1980, 37.1 percent of revenues was
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spent on cost of revenues; 8.0 percent on product development; 37.1 per-
cent for marketing, general and administrative. The company has financed
Its growth with equity; paid In capital now exceeds $52 million.

TANDEM anticipates continued acceptance based on the company's
computer products, reputation and responsiveness to the requirements of
the on-line, transaction processing end-user.
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