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..ALEADER IN
THE COMPUTER
INDUSTRY

In almost every area—business and commerce,
science, medicine, education, entertainment,
agriculture, exploration — computers are used
to extend and enrich Man’s abilities.

And almost daily, new uses for computers are
being found: new aspects of human activity
made more productive.

Result? The computer industry, relatively new as
industries go— has become a major influence in
the country’s growth —in manufacturing,
process and production control, publishing,
transportation, medicine, education, and in a
host of other key areas. And its influence will
increase even further in future years.

Digital Equipment Corporation is unique in the
computer industry. Why? Because we invented
a whole segment of it. The minicomputer
industry. A whole, new concept to the computer
industry when we introduced it. A development
so effective that it has helped catapult Digital
into a position as one of the leaders in the
computer industry. In fact:

- In terms of number of computer installations.
Digital is the second-largest computer
company in the world.

- In terms of minicomputers, Digital is not only
the leader, but its computers are the standard
of the industry.

- In many industries such as metalworking,
biomedicine, and typesetting, Digital’s
computers are the ones that are used most.







YOUR OUTLOOK,
TODAY AND

TOMORROW

Whether you are seeking your first job, or if
you've been working for some time, this might
be a good time to take a look at your job goals—
to evaluate not only your present situation, but
where you will be tomorrow. What you will be
doing, and whether or not you want “just a job™
or whether you want something more.

Does what you are doing now satisfy your
interests? [s it taking full advantage of your
talents? Your aptitudes? And where does it lead?
To a dead end? To a job that carefully pigeon-
holes you? Limits your growth and activities? Or,
does it afford you opportunity for advancement?
Increased authorities and responsibilities?
Compensation based on abilities? Does your
job have a ceiling that you will define as much

as your employer does?

While you are considering these things,consider
Digital.




WHAT DIGITAL'S
ALL ABOUT

[nnovation. Freedom. Growth. Excitement.
Products that have revolutionized the com-
puter industry. Applications that have pioneered
whole new areas of use for computers. Whole
new design concepts. The long way we have
come since we were founded in 1957. The
people that have helped us get to where we are
today. That sums us up. Here's what's happened
at Digital since we were founded in 1957.

DIGITAL'S GROWTH CURVE IN TERMS OF EMPLOYEES

a7 =58 159 60 6L 162 68 64 65 66 | 67 68 69 70 71 72



WHAT THEY
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COMPUTERS,

S
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Innovation and imagination go hand in hand.
Digital’s computers and associated products
are a direct result of unfettered imaginations,
and of creative people not afraid of new ideas.
And of people who encourage them,

nurture them.

But imagination would be useless without
individual freedom — freedom to express the
innovative ideas that result in the quality
products we manufacture. To further this aim,
one of Digital’s fundamental practices is to keep
an open channel available to every employee;
to let each employee have the opportunity to
suggest innovative ideas; to avoid the pigeon-
hole-classification philosophy common in many
other companies. To allow them to grow as
their abilities grow and as Digital grows.

And Digital has the confidence in its employees
to act on the truly innovative suggestions. And
to give them the responsibility for implementing
them. A confidence that has paid off for the
employees, stimulating them in an excitement-
charged atmosphere where things get done,
and for Digital, increasing the company’s
leadership role in the computer industry.

All of this— our strengths, our growth, our
innovations — has made Digital unique. Unique
in the computer industry. Unique to our
customers in the many and varied fields where
our computers are used. And unique to

our employees.







- No matter how our employees wish to
advance, we help. With a tuition refund
program that allows each employee to
increase his job skills. We encourage
participation in professional societies; we
have an in-house training program for
administrative personnel. Most important, we
let our employees learn and train on the job.

Digital is highly concerned with the health and

welfare of its employees, and offers them an

outstanding package of benefits, including:

- Company-paid medical insurance and
major-medical insurance.

- And company-paid travel accident insurance.

- We have company-sponsored recreation
programs, and programs for income protec-
tion and medical insurance for dependents.
And a stock purchase plan.

YOUR FUTURE
AND OURS

Digital’s success has been due to maximizing
the role of its employees. Letting them innovate,
giving them opportunities to advance. Being a
leader in the computer industry—and being a
more broadly based company than any other

in the minicomputer field —Digital offers a

wide variety of jobs. Jobs that are exciting. Jobs
that involve our employees participation in the
latest happenings. Jobs of all levels, all skills.
Jobs with a future.

Perhaps the ideal job for you. Talk it over with us.

For further information, call or write

Digital Equipment Corporation, Personnel Dept.,
146 Main St., Maynard, Mass., 01754.

(617) 897-5111.

European headquarters: 81, route de 'Aire,
1211 Geneva 26. Tel.: 43 79 50.

Digital Equipment of Canada Ltd.
Post Office Box 11500
Ottawa, Ontario, Canada K2H8K8




All positions within Digital Equipment
Corporation are open for application to men
and women regardless of race, national origin,
religion or creed.
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The Engineering Handbook is designed to be used primarily
by design and project engineers who work under the Office
of Development (Central Engineering). It may be useful to
other engineers and support people in the company, but
second person pronouns (you, your) refer to Office of
Development engineers.

Chapter 1, WHY, is intended to give the flavor of the
company. Chapter 2, HOW, traces the typical life of a

PREFACE

project from concept to installation. Chapter 3, WHO,
details the relationships between design and project engi-
neers and the various groups they have to work with.

New people may find the best way to read this book is to
read Chapters 1 and 2, and skim Chapter 3. Later on,
sections of Chapter 3 can serve as a reference when dealing
with particular groups.



1.1 PHILOSOPHY

Honesty

Not only do we want to be technically honest, but we also
want to ensure that the implications of what we say and the
impressions we leave are correct. We feel that any commit-
ment to customers or employees must be honored.

Profit

We are a public corporation in which stockholders invest
for profit. Success is measured by profit. With success
comes the opportunity to grow, the ability to hire talented
people, and the satisfaction that comes with meeting goals.
We feel that profit is in no way inconsistent with social
goals.

Quality

We aspire to be a quality organization performing quality
jobs so that we can be proud of our product and our work
for years to come.

The product we sell incorporates the engineering, the
software, the manufacturing, and the services, which
include field service, software support, sales, order
processing, training, and manuals.

Responsibility

Plans, which may be rejected until they fit corporate goals
or until there is confidence in them, are proposed by
managers or teams. The impetus for a plan may come from
outside the group making the proposal, but the accepted
plan is the responsibility of those who proposed it.

Line Management

We particularly want to be sure that line management jobs
are clearly defined. Because many people are dependent on
the plans of line managers, it is important that the plans
have regular automatic measurements of success built into
them. Profit is only one measure of a plan; other measures
are customer satisfaction, career advancement for Digital
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personnel, achievement of long range corporate needs,
development of new products, and exploration of new
markets. We believe that our commitment to planning
assures our freedom to act.

Civic Responsibilities

We are committed as a corporation to take affirmative
action to provide equal opportunity for employment and
promotion for all persons — regardless of race, color, creed,
or sex. We encourage all employees to take responsibility in
community, social, and government activities and we will
always entertain ideas for corporate or individual (on
corporation time) participation in these areas. However,
activities involving company time or with company funds
may require a formal proposal including ways of regularly
measuring progress toward goals.

Environment
As good citizens, we believe we have the responsibility to
keep our environment free from pollution.

Customers
We must be honest and straightforward with our customers
to be sure not only that they are told the facts concerning
our products and services, but also that they understand
these facts.

To the best of our ability, we want to be sure that the
products we sell solve the needs of our customers, When we
sell a product to a customer, we want to be sure the
corporation fulfills the obligations we assumed with the
sale.

Competitors

We never publicly criticize the competition; we sell by
presenting the positive features of our own products. We
want to be respectful of all competition and collect and
analyze all public information about competitors. When we
hire employees from competitors, we should never press
them for confidential, competitive information, nor should
we use confidential literature they may have taken with
them.



Simplicity and Clarity

We want all aspects of Digital to be clear and simple. We
want simple products, proposals, and organization, liter-
ature that is easy to read and understand, and advertise-
ments that have a simple, obvious message.

We have thousands of employees and many thousands of
customers. We have to keep things simple to be sure that we
all work together. Qur decisions must always consider the
impact on the people — both customers and employ-
ees — who will be affected by them.

OEMs (Original Equipment Manufacturers)

Standard products are the base of our business. At times, in
certain areas, we will develop and invest in software and
hardware for special markets. But we should never lose
sight of the fact that the base of our business is our
standard products.

We are very dependent on sales to OEMs. There are more
applications for our products than we could ever develop.
In addition, the development of many new fields presents
risks that we cannot afford to take. Therefore, we are very
dependent on OEMs, and when they take the risks and are
clever enough to be successful, we should respect their risks
and their effort and neither compete with them nor hurt
them otherwise. When our OEMs are in trouble with a
customer we should help solve their problem.

End Users

We make products for the end users. If our products do not
solve their problems, we have failed in our job. We strive
always for good understanding of the end users’ needs.

Personnel Development

We encourage employees to develop technical skills,
breadth of knowledge, and expertise in a specific area. We
also encourage them to develop supervisory and manage-
ment skills. We believe that individual discipline should be
self-generated.

Promotion

We promote people according to performance, considering
not only technical ability, but also the ability to get the job
done and to take the responsibility that accompanies the
job. Ability is measured by attitude and desire to succeed as
well as by past results. Performance results are also used to
decide whether a person should remain in his or her current
job.
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Hiring From Customers

We should be exceedingly careful when hiring employees
from customers. Sometimes this is reasonable and desirable,
but we should do it with caution to be sure that the
employee first tells the customer and allows the customer
the chance to compete with us.

First Rule
When dealing with a customer, a vendor, or an employee,
do what is “right” in each situation.

1.2 STRUCTURES AND PERSONS

Like other large organizations, Digital has a structure that
helps us channel our energies. Our structures are abstrac-
tions built upon real people. We let the structures survive
only so long as they help us get our job done. These are the

important things to remember about our corporate
structure:
1. It influences the way we work, but it never

takes responsibility for what we do; only
people can take responsibility.

2. It is there to help get the job done. It works
well for things like policy decisions. When ideas
and problems are involved, however, people are
encouraged to talk with anyone in the organi-
zation who should be informed or who can
help. Don’t let structure bar the way.

3.  We always try to push decisions down to the
lowest level where all information is available.

One-by-One

In your area of responsibility, your job is to find out what
is right, and then do it. Digital’s products are used in critical
applications where malfunctions can be expensive for our
customers, and, in some cases, can cause injury to property
and human life. We must focus on decisions that affect
these kinds of applications. You are the only one who
understands your product completely; that is why we focus
responsibility on you.

One of the most difficult adjustments at Digital is realizing
that you may have little authority over many aspects of
your product even though you are responsible for all of it.
Hence, it is not sufficient to do what is right; you have to
convince others of what’s right. This is in part a check on
your ideas. You should begin to wonder about your
decisions when you cannot convince others to work with
you. It also forces clarity in your thinking.



Good communication is a very important part of what is
right. You must understand how your specifications will be
interpreted. You must make sure that sales personnel and
customers understand the limits of a product’s specifi-
cations. Malfunction due to misuse by a customer is an
acceptable excuse only if our customer can be made aware
of that misuse through clear and accurate communication.

Two-by-Two

The two-by-two method for product development is an
important new concept for Digital. Essentially, it proposes
that every project be managed by a two-person team — one
from engineering, and one from manufacturing. Each
person is jointly responsible for introducing a new product
into production.

Engineering responsibilities include:

Planning

Design

Testing

Documentation

Startup (jointly with manufacturing)
Support of production and field
Meeting cost goals

Shipping on schedule

Manufacturing responsibilities include:

Product introduction plan

Influence design to ensure manufacturability
Capacity forecasting

Volume production — documentation
successful implementation

and

The principal advantage of the two-by-two concept is the
focus of joint responsibility on two people and the granting
of a certain amount of freedom to do what is right for a
particular product.

The two-by-two concept can have problems:

1. You must avoid using the freedom to re-invent
the wheel, i.e., to re-learn lessons previously
learned (often the hard way).

2. You may be tempted to go off and do your
own thing ignoring the strengths of people with
in-depth experience and knowledge in specific
areas. This would make the team only as strong
as the team members.

1-3

Both engineer and manufacturing manager have total
project responsibility, but each is subject to existing
“business” disciplines and operates within existing charters.
Thus, you should involve metals people in metals decisions,
module people in module decisions, and so on.

The details of the two-by-two relationship cannot be
defined. Our concepts are changing as we gain more
experience, and each engineering group and manufacturing
facility is different. They make different products and work
in different ways.

You can think of the two-by-two concept as a silly
management game. If so, it won’t succeed any better than
any other game. If you really buy into the relationship,
however, if you bring honesty, integrity, and love to your
partner, you will succeed where others playing games fail. /¢
isup to you.

Three-by-Three

The three-by-three concept is developing more slowly than
two-by-two. Three-by-three says marketing is just as
important as design and manufacturing. It says that you can
design and build the best thing in the world, but unless we
tell our customers about it, they won’t buy it, and the
product will fail. The best products of the future will be
managed by a partnership of three.

If you think of yourself as a vendor of products, the
product manager is your customer. But realize that a
product is more than hardware. It is documentation,
marketing, software, manufacturing, and support. It is
reliability and, above all, it is profitability.

We all work together toward a common goal, but we should
be aware of the needs and perspectives that each of us
brings to the job. By the nature of things, the product
manager is likely to be more keenly aware of the needs of
the market than of the problems of development. It is your
responsibility to make sure he or she does not try to
overcommit you. On the other hand, you owe the product
manager the best product money can buy.

In short, you owe the product manager and the manu-
facturing manager cooperation in your common goal, and
awareness and respect for the needs of the market as
reflected by the product manager, and for the needs of
manufacturing as reflected by the manufacturing manager.
You also owe respect to the engineer — yourself.

It is not always possible to identify a product manager. If
you cannot identify one for your product, you are it,



Matrices

Figure 1-l1a and b illustrate the latest organization chart for
the corporation. The Appendix gives a detailed chart for
Office of Development. It can be used best as a guide
around the company to let you get in contact with appro-
priate people quickly.

Notice that the figure implies the traditional pyramid
structure. As such, it shows only half of the story. We really
operate with a so-called matrix structure. Engineering
projects cut horizontally across the organization lines using
people from many groups throughout the company. Figure
1-2 illustrates what this means. In a sense, the vertical
structure is responsible for people and policies; the
horizontal structure worries about products.

KEN OLSEN
PRESIDENT
John Fisher
Assistant to
President
Gordon Bell Al Bertocchi Win Hindle Ted Johnson Pete Kaufmann Andy Knowles Stan Olsen
Vice President Vice President Vice President Vice President Vice President Vice President Vice President
Engineering Finance Group Manager Sales Manufacturing Components Group Manager
Figure 1-1a

Corporate Organization
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STAN OLSEN
VICE PRESIDENT
GROUP MANAGER

Irwin Jacobs
Product Line Manager,
Business Products Manager

Bob Lane
Traditional Products
8 & 11 Typesetting
Manager

Julius Marcus
Vice President
Data Communi-
cations Group

TED JOHNSON
VICE PRESIDENT
SALES

Bruno Duerr
Corporate
Software Services Manager

Gerry Moore
Vice President
N. A. Sales

J-C Peterschmitt
Vice President
Europe

Ron Smart
General International
Region Manager

Jack Shields
Vice President

Gene Smith
Corporate

Public Relations/
Adpvertising Manager

Craig Zamzow
Sales Training Manager

Figure 1-1b
Corporate Organization

WIN HINDLE

VICE PRESIDENT
GROUP MANAGER

Dennis Burke
Personnel/OD
Manager

John Holman
CcssS
Manager

Ed Kramer
LDP/BIO
Group Manager

John Leng
Vice President
DECsystem-10,
PDP-15

Bill Long
Vice President
OEM Group

Charlie Spector
EPG/ECP
Group Manager

Brad Vachon
PG
Manager



New CPU Project
Product Manager A

Engineering

Documentation

Model Shop

Manufacturing

Product Lines

New Tape Drive
Product Manager B

New Disk
Product Manager C

Figure 1-2

The Matrix Organization
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This chapter presents an overview of the life of a project.
Figure 2-1 illustrates the phases most projects pass through.

2.1 DECIDE WHAT TO BUILD

Objective:
To identify a problem or set of problems our customers
have and propose a solution that will help them and
bring profit to the corporation, as well.

People Involved:
Engineering (hardware and software)
Customers
Marketing
Product Manager

Tools:
Engineering Proposal (essentially, a functional
specification)
Marketing (or Business) Plan

When most engineers start on a project, this step has
already happened. Many groups have a five year plan for
development. Major decisions on new products are usually
made during formulation of these plans.

It is often hard to tell when this phase ends, but two things
usually mark the end: project approval, in the form of
official funding, and a design review of the functional
specification.

Most engineers start their involvement when the functional
specification has already been written. Keep in mind that
the specification may be (1) incomplete, (2) inconsistent,
or (3) impossible for reasons you may discover during the
design. In such cases, the specification should be updated
with the concurrence of at least the Engineering and
Marketing Managers.

CHAPTER 2
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2.2 DESIGNIT

Objective:
To translate the functional requirements into a design
that manufacturing can use to build.

People Involved:
Design Engineer
Manufacturing Project Manager
Software Engineering
Component Engineering
Purchase Specification Control
Purchasing
Design Drafting
Diagnostic Engineering
Model Shop
Technical Documentation
Mechanical Engineering/Industrial Design
Field Service Product Support
Stockroom
Reliability Engineering
Central Test Engineering
Process Engineering

} Principals

Tools:
Functional Specification
Engineering Project Plan
Manufacturing Plan
DEC standards 002, 004, 007, 008, 009, 030, 055, 092,
102

The Design Engineer and the Manufacturing Project
Manager are the focus for design decisions. The rest of the
people and groups just listed have developed special
expertise in their own areas. The assistance they can offer is
outlined here briefly. Chapter 3 details the interaction
between the engineer and the various supporting groups.
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Software Engineering: You should identify a designated
consultant who can help you define the software interface.
The Software Planning Group can identify such a person.
The Software Product Manager’s Group should interface
with the Hardware Product Manager.

Component Engineering: A component engineer will help
you research and specify your component needs.

Purchase Specification Control will provide purchased parts
information, vendor information, and DEC standards
information.

Purchasing will help with vendor selection, sourcing, and
problem solving,

Design Drafting provides manual and automatic design
drafting assistance; does manualand automated P.C.* design,
provides information about DEC standards, documentation,
and corporate guidelines; watches spending; and acts as a
communications link for all engineering services.

Diagnostic Engineering can assist in hardware/software
tradeoffs and logic partitioning decisions; they also make
diagnostics for your product.

Model Shop supplies fabrication in metal, plastic, wood,
clay, and foam; assembles prototype modules, small sub-
assemblies, and cable harnesses; and provides P.C. board
models, hand-testers, odd jobs, and quality testing.
Engineering Stockroom stocks
components.

company-preferred

Technical Documentation provides documentation plan-

ning, technical writing services, publication services, print-
ing, and distribution services.

Mechanical Engineering/Industrial Design can help with
industrial design (appearance and product design con-
cepts — panels, colors, etc.) and mechanical engineering
(packaging design, materials evaluation, connector tests,
heat transfer/flow casting and molded parts design).

Field Service Product Support is a part of field service. They

can help you design in supportability features and plan for
field support.

Reliability Engineering: Provides early mean time between
failure prediction.

Central Test Engineering works with the engineer and the
diagnostics people to ensure testability of the product.

*Printed Circuit
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Process Engineering will consult with the engineer on our
way of manufacturing and the manufacturability of the
product. When necessary, they can design jigs and tools to
facilitate manufacture.

You should not end this phase without a logic, circuit
and/or mechanical design review. Design reviews bring in
senior people from outside the project. They help you find
problems and can give you advice.

2.3 REVIEWS
A series of design reviews aids the engineer in conceiving
and developing the project in a logical and practical manner.

Specification and Equipment Concept Review assures that
the specification completely describes the equipment to be
designed, including interfaces (physical and electrical) and a
functional relationship between inputs and outputs;
demonstrates the planned implementation of the design
(block diagrams, flow diagrams, analysis, specifications for
sub units, etc.); includes mechanical, packaging, test and
maintenance, thermal and power requirements, and con-
cepts.

Preliminary Mechanical Design Review should be held prior
to generating a complete set of drawings so that the inputs
from manufacturing, field service, etc. can be considered.
The engineer should show sufficient detail in the project
specification or a separate mechanical specification to
assure that the design will meet all requirements. He or she
may include sketches, models, mock-ups and/or assembly
type drawings, analysis, and calculations to show thermal
and structural integrity.

Preliminary Logic Design Review should be held as soon as
possible after completion of the design and prior to the
generation of board layout. The data should include the
logic diagrams, some form of specification, preliminary map
of the locations of chips and pins, timing diagrams of
critical paths, etc.

Preliminary Circuit Design Review should be held as soon as
the circuit is designed and the supporting analysis and
critical portions have been breadboarded, and prior to the
generation of artwork and detailed packaging. The data
available should include the schematic, parts lists, stress
calculation, stability analysis, power requirements, MTBF
estimates and supporting test data.

Prototype Test Review is held to examine the results of
prototype testing and conclusions drawn from the test data.
It should include the planned corrective action in as much
detail as possible. The data supplied to the reviewers should
include summaries of the test data and conclusions drawn.



Final Specification Design Review is held to assure that the
specification is correct, complete, and acceptable prior to
release to Documentation Control. The data supplied to the
reviewers is a complete specification.

Pre-Release Mechanical, Logic, and/or Circuit Design
Reviews are held to examine the details of changes found
desirable or necessary in the prototype manufacture and
evaluation prior to limited release for pilot production. The
reviews may be combined if the changes are minor.

Final Mechanical, Logic and/or Circuit Design Reviews are
held to examine the problems and corrective actions found
desirable during pilot production prior to release to full
production.

2.4 PROTOTYPE EVALUATION

Objective:
To shake the bugs out of your design; to document what
it can and can’t do.

People Involved:
Engineering
Component Engineering
Model Shop
Diagnostics
Environmental Testing
Reliability

Tools:

DEC Standard 102

Your test strategy depends on the intended market, the
intended manufacturing process, and the object itself.
Component engineering, test equipment engineering, and
reliability can help with a test strategy. Reliability can also
help in statistical analysis.

You will need diagnostics to help test your product. Make
sure diagnostic engineering’s schedules mesh with your
own.

Here is a partial list of the kinds of test equipment we use:

ICs
Teradyne J384s
Macrodata 100s

System Testers
ACTI11A
ACT11B

Module Testers
CMT
XOR
DD11

General Radio
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We have test chambers for environmental testing for heat,
humidity, and supply voltage and frequency. These factors
can be isolated or coupled. Qutside testing facilities are
used for additional testing as required.

When you are satisfied with your design and have signed off
the print set, Reliability will make some very long tests
under controlled, realistic environments. They do this with
engineering prototypes and early production models. Total
testing in the prototype and early production stages runs
between 10,000 and 40,000 unit hours for major, high-
volume products.

In order to build a prototype, you will probably need to
use the model shop. They have facilities for everything
from rough boxes made from early sketches to limited
release and production release.

Environmental Testing and Acton Labs do the testing
required by DEC Standard 102. Refer to the standard for
more information.

2.5 DOCUMENTIT

Objective:
To describe clearly, accurately, and completely the item
you are trying to build.

People Involved:
Creators:
Design Engineers and Technicians
Satellite Supervisor
Design Drafting
P.C.layout (manual and automated)
Design Engineers and Technicians
Training
Technical Documentation
Users:
Manufacturing
Field Service
Training
Customers
Software Engineering
Maintainers:
ECO Control (Internal Documentation)
Technical Documentation (User Documentation)

Internal
Documen-
tation

User
Documentation

Tools:
Functional Specification
Field Service Philosophy
DEC Standards 003, 010,012,013, 014, 015,018,019,
020, 021, 022, 023, 024, 050, 054, 056, 100



Internal documentation is required to allow manufacturing
to make your project and field service to service it. User
documentation allows our customers to get the best use
from your product.

You ought to contact the Technical Documentation Group
and your satellite supervisor when you are setting up your
schedule. They can help you with that, and with your
budget.

In general, the more information you put into your
specifications, drawings, and so on, the faster and better the
documentation job. In the technical documentation area
especially, the biggest problem is access to good infor-
mation. Try to make yourself available for questions.

Good documentation allows our field service people to save
money. Even more important, it makes our people more
efficient. This is important when the supply of qualified
people is limited. You can work a significant cost savings
for your product by making sure you get the best
documentation possible.

P.C. layout can be manual or automated. The manual job
takes eight to ten weeks; the automated job takes less. For
boards made to DEC Standard 030, with fewer than 100
ICs, automated P.C. layout takes four to five weeks, and
there is no need for an extra week for GEMS* digitizing.

Once you authorize limited release of your product, your
drawings go under ECO control, and you must sign off any
changes made after that. DEC Standard 100 describes the
ECO process. Make sure the Training Department is aware
of your product and is scheduled to give courses at the
appropriate time. They can give you feedback on how
much documentation is necessary. Anything you don’t
supply that they need, they will have to write them-
selves — at greater expense (because they often have less
information to work with) and with less general usefulness
(because training materials do not get the same kind of
distribution that standard user manuals get).

When you are ready to sign off your prints, you should
hold a design review.

*GEMS is described in the paragraph on Design Drafting, Chapter 3.

2.6 TESTIT

Objective:
To make sure we have testing equipment and procedures
for manufacturing and field fault detection and analysis.

People Involved:
Engineering
Manufacturing Manager
Test Strategist (A representative of Test Equipment
Engineering)
Reliability
Environmental Test
Diagnostic Engineering
Model Shop

Tools:
Test Strategy
Business Plan (For projected volume)
Manufacturing Plan

The engineer, a person from the manufacturing team, the
test strategist, and people from reliability, diagnostic
engineering and Field Service Product Support should work
out the manufacturing and field test strategy.

Test equipment engineering will take care of volume
production of testers; the model shop will make testers in
small quantities.

2.7 GETTING IT INTO MANUFACTURING

Objective:
To translate your design into objects our customers can
use.

People Involved:
Engineer
Manufacturing Manager and Team
Drafting
Field Service
Marketing
Relevant Plant’s Materials Manager
Purchasing
Component Engineering
Purchase Specifications
Process Engineering
Central Test Engineering
Diagnostics

Tools:
Business Plan
Manufacturing Plan
Parts List, Purchase Numbers, and Purchase
Specifications
Product Line Forecast



Procedure

More important than anything else, you must identify the
manufacturing facility that will build your product. The
choice of manufacturing facility will influence the choice of
your 2X2 partner. You should identify that person very
early in the life of your project. Here are the kinds of things
required for introducing a product to manufacturing:

Complete Documentation:
Complete parts list, including part numbers and
purchase specs.
Manufacturing print set for all modules and testers.
Training for technicians
On-site support
Diagnostics and tester software. (Major systems use
so-called ACT testers — Automated Computer Testing.

Software for such systems must be budgeted separately.)

Models

2-6

Templates for insertion, or tapes
Multi-sourcing for new components
Incoming inspection procedures and test equipment

Testing procedures and equipment

If you are using new or unusual parts, be sure to allow
enough time for the facility to stock them. Purchasing can
help you with this kind of information. Figure 2-2 is a flow
chart showing the steps for getting a product into
manufacturing.

2.8 INSTALL AND ACCEPT IT

The engineer, field service product support person, and
marketing manager, with the help of the systems program-
mers, diagnostic programmers and software support people,
should work out any necessary installation procedures and
a customer acceptance test upon completion of the system
the customer pays for.
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An engineer may not need the services of all the groups
described in this chapter, but he or she should know what
help they can offer and at what stage of product develop-
ment an engineer should seek their help. The purpose of the
planning stage is to forecast which groups will deal with the
project and when. The project budget ensures that the
engineer can get help when needed.

3.1 SOFTWARE ENGINEERING (Prime contact: Mel
Woolsey)

The support that systems software gives to a product is a
function of budget and negotiations between the hardware
and software product managers. When software engineering
supports a device, they do (potentially) all of the following:

1. Help define “functionality.”
2. Help specify the implementation (bit layout).

3. Write 1/O drivers for many operating systems.

4. Worry about the special conditions peculiar to
so-called system devices (characteristics of
system devices include random access and high
speed).

5. Modify system generation procedures
include the new device. .

to

6. Augment error-logging code, if needed.

7. Enhance stand-alone utility programs such as
ROLLIN, if needed.

8. Write code for hardware bootstrap, if needed.
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9. Worry about devices that may serve as distri-
bution media (e.g., paper tape, DECtape,
cassette, RK0S3, etc.), as follows:

a.  Distribution may affect packaging of the
product..

b.  New order codes must be assigned for all
affected software.

c.  The Software Distribution Center (soft-
ware’s equivalent for - manufacturing)
must obtain equipment to duplicate the
software on the media.

d. The Software Distribution Center’s copy
and verification software must be written.

10. Create on-line diagnostics, if needed.

11. Document all the above actions.

12. Create spooling programs, if needed.

13. Integrate this work into many, asynchronous

schedules.

Currently, contacts with software engineering often happen
on an ad hoc basis, and usually require persistence on the
part of the engineer. If your product is affected by
software, it is important to make this relationship.

In the early stages of product planning, this is what should
happen:

1.  The hardware product manager should see the
software product managers’ group leader in the
early stages of the business plan.



2. That person should log the contact and redirect
the request to the appropriate software product
manager.

3. The product manager should establish the
software end of the business strategy: “Will we
support this device?” “In what systems?” “To
what degree?”, etc., and coordinate with the
appropriate development manager(s) to obtain
a commitment and resolve budgets, schedules,
resources, etc,

This commitment, in the form of a formal
revision to the software project plan, is con-
veyed by the software product manager to the
responsible hardware manager for inclusion in
the hardware manager’s plan.

Software engineering primarily functions to create software
for customer use. In carrying out that function, they use
production equipment and expect a high level of reliability
and service, as any customer would. Software engineering
also supports new devices. In this role, the equipment they
use is radically different. They need to test their systems on
unproven prototypes and pilot run units. For such testing,
the following issues must be resolved:

a.  Who capitalizes the system?
b.  Who services the system?
c. Who operates the system?

Not only should your prototype test configuration be able
to contain the system software (i.e., with enough core and
peripherals), but it also should Be as well human-engineered
as possible. For example, printers for listings and Teletypes
should have an adequate supply of paper and ribbons. The
system should be as clean as you can make it. Try to avoid
hanging wires, etc.; try to be sure the console terminal is
close to the console, not ten feet away.

In general, it is not sufficient to test hardware with
diagnostics and functions exercisers. System software
should be used to test new devices at the prototype stage.
Before announcement, early models should be thoroughly
tested with system software.

The software product managers’ group can help you decide
which operating systems should support your product and
put you in contact with the proper people.
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Software Engineering Standards

The Software Engineering Standards Committee is
responsible for defining standards relating to data formats,
file structures, and anything else pertaining to hardware/
software interfaces. If you think your product requires a
new standard, or if it must conform to existing standards,
contact engineering’s representative on the committee.

Designated Consultants

There are people in software engineering who know a great
deal about how software must interface with certain device
classes, such as disks and terminals. If you cannot identify
one for your area, the Software Planning Group will help
you find such a “designated consultant.”

When Should you Contact Software Engineering?

1. Contact the software product managers’ group
as soon as you have funding {or before).

2.  Before you fix the
designated consultant.

design, contact your

3.  When detailed specs are available, drivers for
testing the prototype should be started.

4.  When the prototype runs a function exerciser
without errors, you should test it with system
software.

5.  When pilot run occurs, system tests should be
planned and implemented.

What Software Engineering Can Supply an Engineer

1. A decision on which systems should support
the device.

2.  Commitments to support it on those systems
on a date consistent with product line needs
and software engineering’s ability to schedule
the Software Distribution Center.

3.  Help in defining the software interface which
will come from the designated consultant and
must occur during the early functional design

stage.

4.  Drivers for testing the prototype with system
software.

5.  Extensive testing on pilot run units.



What Software Engineering Needs From the Engineer

1. Early contact.

2. Persistence.

3.  Detailed specs from which to create drivers and
define intelligent tests and standards.

4,  Test configurations and any agreed-upon ser-

vice, operation, and capitalization.
Management Tools that Help Make This Relationship

1. Business Plans to help decide which systems
should support your product.

Specifications to allow drivers and standards to
be created.

3.  Project Plans. Software Engineering uses a fairly
well-defined project plan outline. Each project
leader must create a project plan for each
project. This is probably a good vehicle for
making sure you get the support you need.
Either your device should be mentioned in a
more general project’s plan, or they should
define a special project for supporting it.

Software Engineering Standards.

5.  Test Plans. Formally or informally you should
agree on a test plan that will wring out your
product before customers can get their hands
on it.

Engineering Functional Specifications to allow
drivers to be created.

3.2 COMPONENT ENGINEERING (Prime contact: Dick
Amann)

When Should you Contact Component Engineering?

As soon as you contemplate a new component. Description
of the Purchasing/Component Engineering process is
contained in Paragraph 3 4. .

What Component Engineering Can Supply an Engineer

Documentation — Ensure technical content and accuracy
of:

Purchase Specs
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Qualified Vendor Lists (QVLs)
Component Index
Incoming Inspection Procedures
Master Parts File Descriptions
Generate:
Missing Incoming Inspection Documents

Incoming Inspection-Related Documents (Test Pro-
grams/Tester Documentation)

Component/Testing/Evaluation Audit Guidelines
Master Parts File Component Ratings
Purchase Spec Formats

DEC Alert Notes (Specifying Component Problems)

Component Testing — Component engineering also gener-
ates audit guidelines to ensure that component testing and
component purchasing at all manufacturing locations are
performed in accordance with standard Digital procedures.

] Select and specify test systems.

] Order and expedite tester hardware or software
purchased outside.

L4 Generate component tester test programs per
Digital specification and incoming inspection
procedures.

L Perform a QC function on tester hardware and
software purchased outside to ensure that it
meets Digital’s testing requirements.

L Distribute test hardware and software to the
requesting plants.

° Maintain a status of test capability for all
plants.

L] Determine screens to be applied to purchased
components,

° Specify and select equipment needed to

perform screens.



Solution of Manufacturing Problems — Device and test
problems.

Evaluations — The component engineering group provides
resources to fight “crisis” component problems at all
manufacturing locations, regardless of whether the problem
is equipment or component related. This includes a
commitment to hold periodic “Component Evaluation
Consortiums” during which priorities of additional source
evaluations will be set. Included in this item are failure
analysis, correlation of vendor reject data, and initiation of
corrective actions. Evaluations are made of:

) New parts

® New technology

® New suppliers, including companies with which
Digital may enter into technology cross
licensing,

° Additional sources.

Another function of the group is to perform evaluations on
purchased parts including the development of a well
equipped evaluation lab and the development of evaluation
procedures.

The Lab — Component engineering will develop a lab to
accomplish this charter:

] Support for manufacturing and engineering
projects.

° Failure analysis.

® Evaluations of components and processes at

package and chip level.

The 2 x 2 System of Bringing New Components or
Technologies into Digital — Component engineering works
with design engineering to introduce new parts and tech-
nologies into the corporation in a manner that will ensure
successful application. As part of the project development
costs, they are responsible for the following:

) Qualify each vendor’s QC procedures and test
plan.

] Evaluate the vendor’s process and design.

® Generate a test plan for Digital and supervise its

implementation.
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] Qualify the vendor based on performance for
some predetermined number of parts/lots
shipped to Digital.

] Perform a failure analysis on failed parts during
the qualification phase and feed the results
back into the test plan.

] Continue to support the part or technology
throughout its manufacturing life.

®

Continue to monitor the test plan so that
intelligent changes can be made that will reduce
the testing cost.

Vendor Quality Measurement System — Component engi-
neering initiates the periodic monitoring of shipments from
our vendors and develops meaningful vendor rating
schemes.

Generate Test Flow and Capability to Systems Integration
Area for Highly Complex Devices Used in High-Volume
Manufacturing — For certain highly complex, system-on-a-
chip type devices used in high volume manufacturing, the
component engineers’ responsibility extends to providing
test flow capability through to systems integration.

What Component Engineering Needs From the Engineer

1. Early consultation
2. Funding for projects to be undertaken

Management Tools that Help Make this Relationship

1.  Part Number Request Forms for all new
components must be signed by component
engineering before parts are approved for use
by Digital.

2. The Component Index Book and the 90 Class
Index Book are circulated.

3. Parts reviews of new products are made.
4.  DEC Standards.

3.3 PURCHASE SPECIFICATION CONTROL (Prime
contact: Bill Burns)

When Should You Contact Purchase Specification Control?
When engineering design is firm,



What Purchase Specification Control Can Supply an
Engineer
Purchased Parts Information:

1.  Assist engineer with purchase specification
requirements.

2.  Purchase specification writing and typing.

3. Purchase file

maintained.

specifications — master

4. Multi-class Component Index Book — available
by request.

5. 90 Class Component Index Book ~ available by
request.

6. Incoming inspection procedures — file and

distribute only.
Vendor Information:

1.  VSMF — microfilm cartridges by vendor name
and purchased commodity. Military specifi-
cations and standards are also available.

2.  Selected vendor catalog files based on activity
level.

3. Qualified vendor listings primarily for pur-
chasing and incoming inspection use.

DEC Standards:

1.  Administration and distribution.
2. Subject to engineering committee approval.

What Purchase Specification Control Needs From the
Engineer

1. Good purchase specification inputs (known
fixed requirements).

2. Positive response when requested to sign off a
finished specification (i.e., same day).

3.  Proper planning of design schedule to allow
specification control sufficient time to process
requests,
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Management Tools that Help Make this Relationship

1. All purchased parts released to volume manu-
facturing must reflect a Digital-assigned part
number (i.e., 10-99 classes) for contro! and
identity,

2. Prior to part number assignment, a Part
Number Request Form must be filled out and
fully approved. A hand-written spec and/or
vendor data sheet must accompany the part
number request for approval signature and
submission to spec control. Forms may be
obtained by dialing our information desk at
Maynard, Building 5-4, Ext. 2050.

3.4 PURCHASING (Prime contact: Andy Dufresne)

When Should You Contact Purchasing?
During the planning stage.

What Purchasing Can Supply an Engineer

Purchasing can provide the long term business picture in the
component selection process: Is the usage of that com-
ponent type a long term viable approach? Will Digital’s
existing and proposed usage outstrip the capability/
willingness of the marketplace to provide? Is the cost
structure of that component reslistic relative to the actual
quantity usage during prototype stages, pilot production,
and high-volume production? Are we designing in specialty
items that will limit Digital’s niwultiple sourcing capability
and its ability to grow? What has been the historical
relationship between that vendor and Digital?

Specific purchasing engineer/anaiysts are assigned to general
part classes to assist you and the buyers in vendor selection
sourcing and problem solving.

Consortiums are formed to handle high-volume, repetitive,
on-going requirements. The purcose of a consortium is to
put Digital in the best possible position to achieve ultimate
pricing and delivery performance from the marketplace.
Consortiums are composed of part class buyers from each
buying location, the componeat engineer, and the pur-
chasing engineer/analyst with that commodity responsi-
bility, headed up by a commodity manager with leadership
responsibility for that commodity group.

What Purchasing Needs from an Engineer

1.  Specification details
2. Quality standards



Management Tools That Help Make This Relationship
Communication.

Purchasing Group Locations and Services in Maynard

Field Service Purchasing (PK 3-2) — This group services all

the part service requirements for customer support in the
field.

Maynard Manufacturing (Mill complex, 54) — This group
services all the inventory and expendable material require-
ments of that organization.

Supplies and Services Purchasing (Mill complex, 5-4) — This
group is responsible for supporting all other groups in the
Maynard complex not mentioned specifically. Out of this
group comes the support for the engineering world. Some
of the major classifications of this group are capital
equipment, chemicals, lab supplies, line printer paper, tools,
consultant services, nonstandard office equipment and
supplies, and the complete line of inventory class items in
support of the engineering groups located in the Maynard
complex.

Corporate Purchasing (currently located at Mill complex,
5-4) — This department functions as coordinator and policy
maker, representing purchasing to the corporation and
marketplace. Corporate purchasing provides the purchasing
interface to Digital management (finance, legal, engineering,
marketing, and others) and provides training, technical
support, EDP tools, and analytical data to enable field
purchasing groups to operate more effectively.

Purchase Orders (from Office of Development Handbook)

1. What is a purchase order?

A purchase order is a document that indicates
the company’s commitment to take delivery of
a product or service from a vendor outside the
company. It also serves as an accounting
document because it indicates the cost center,
account, and, if applicable, the project to which
the resulting expense is to be charged.

2. How to fill out a purchase order.
Leave most shaded areas blank. A purchase
order must be signed with an approval signature
by a person authorized to sign purchase orders
for at least the amount of the purchase order.
Enter your badge number, cost center number,
and the account number to be charged.

3. Accounts commonly used on purchase orders.

Expense charged directly Expense charged to
to a project cost center overhead
8381 7326
8384 7351
7353
8389 7329
*2109 Typewriters
*2105 Engineering
test
equipment
NOTE

An account from the left hand column (known
as “80 range accounts’) must be used to charge
a project. If you enter an account number other
than 80 range, the expense goes to your cost
center overhead no matter what project number
you put down.

4. ACTCODE
This means activity code. In order to charge a
project you must enter a letter that is an
applicable activity code for your cost center. In
general, these codes are:

Diagnostic Engineering v
Software Engineering P
Hardware Engineering E

ACT. CODE must be filled in if you used an 80
range account. If you did not use an 80 range
account, leave ACT, CODE blank. Three boxes,
labeled 1, 2, and 3, appear next. These boxes
are used to indicate the project to be charged.
Therefore, if you used an 80 range account,
enter project number as follows:

1 2 3
98 03112 The project number
must be a valid one.
Accounting publishes
a list of valid

numbers monthly.

Box 3 is always blank for engineering cost
centers. If you did not use an 80 range account,
leave 1 through 3 blank.

*Capital Account used only for capital equipment, i.e., equipment
with enduring value not to be used for purchase of services or
software.



5. Additional Information
Buyer code — Leave blank.

Requested by — Enter your name.
TEL EXT - Enter your phone extension.

Location — Enter your office location, e.g.,
Maynard 1-3.

Sales Tax — always check “taxable” unless it is
to be used in units that will be shipped.

Ship to — Since we use the same purchase order
form in several locations, you must check off
where you want the product delivered. For
bulky or heavy objects, indicate a receiving
dock close to where the equipment will be
used. Receiving docks are located at:

Maynard Mill Dock, 5-1
Street, 5-3 Thompson Street.

Thompson

Parker Street, PK 1, PK 3-1.

In the body of the purchase order, indicate
quantity, description, and part number (f
known). Once the purchase order has been
approved, send to the Purchasing Department
at Maynard, Building 5-4.

3.5 DESIGN DRAFTING (Prime contact: Dick Reilly)
Design Drafting is decentralized so that the drafting and
printed circuit design services can be closer to engineering.
Engineering services and drafting satellites are located in the
Mill, Buildings 1, 4, and 5, and in Marlboro.

These satellites perform five basic functions:

1.  Provide manual and automated design drafting
assistance.

2. Do manual and automated P.C. design.

3. Provide information about DEC Standards,
documentation and its structure, and related
corporate guidelines.

4. Watch spending for all engineering services.

5. Act as communications link for all engineering
services.
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Your principal interface with design drafting is the satellite
group supervisor. If you are uncertain which satellite area
services your group, call the prime contact.

When Should You Contact Design Drafting?

When you have official funding, contact your satellite
supervisor. He or she will prepare a complete estimate of
time, money, and necessary data or forms required for your
project. Design drafting annually forecasts in June.
Satisfactory results in providing support are heavily
dependent upon forecasting, planning, and early interfacing
with the satellite.

Engineering services satellites should be informed about
project requirements as early as possible. Preliminary
conversations should develop an awareness about a project’s
potential size and possible type of support so that proper
planning and staffing can be arranged; the project definition
can be developed through additional meetings.

What Design Drafting Can Supply an Engineer

Engineering Drafting — Design drafting’s objective is to
create the documentation needed to describe an engineering
design and release it to production. Design drafting has a
responsibility to follow generally accepted good drafting
practices and, in particular, to follow DEC Standards and
corporate guidelines.

If you are heavily involved in documentation, you should
ask your satellite supervisor for a copy of the Production
and Engineering Services Drafting Manual. This manual is
distributed to a limited list of individuals involved in
documentation and is under ECO control.

Existing documentation standards relate to numbering
codes, drawing directories, documentation quality for
microfilming, casting, harnesses, cables, lettering,
dimensioning practices, schematics, and checking drawings.
There are no standards in flow and timing diagrams. Design
drafting personnel in the satellites know the general trends
for the product lines they support and try to keep each
product line internally consistent while always satisfying
basic requirements of existing corporate standards.

P, C. Layout — Design drafting performs manual and
automated printed circuit layout. The increasing use of
automated techniques has improved both the turn-around
time and quality control. CALDEC, the major automated
system in use, allows board layout by a P.C. designer
utilizing the GTI15 graphic display unit controlled by a
PDP-15. In 1974, almost one-third of the boards were done
using CALDEC; in 1975, the proportion should double.



Manual P. C. layout uses the GEM system to digitize the
manual drawing for line, hole, and component placement
data. Boards designed using CALDEC and those digitized
via GEMS both go through automated post processing for
space and continuity checking, preparation of check plots,
creation of numerical control tapes for drilling and
component insertion, and creation of glass artwork.

To take advantage of the current automation capability, the
engineer should design with CALDEC in mind; that is,
component density should be kept down and the schematic
and parts list kept clean and up-to-date. The present
automated system is memory-limited in its ability to handle
high-density boards. The effect of high density on design
time is shown in Figure 3-1.

Any type of board can be made by manual design. The
development time is dependent upon size, density and
circuitry. In order of increasing difficulty, these types are:

DEC Standard 030 boards
Nonstandard boards
High-density boards
Multi-layer boards

Multi-layer, high-density boards

What Design Drafting Needs From an Engineer

Proper funding and project schedules.
Sketches.

Conversation and close interaction.
Engineering drawings.

el

3.6 DIAGNOSTIC
contact: George Plowman)

ENGINEERING (Prime

When Should You Contact Diagnostic Engineering?

It is extremely important for diagnostic engineering to
participate in the very early conceptual stages of the
development of the product. This allows time for incor-
porating hardware/software tradeoffs that are necessary to
ensure a producible and maintainable product.

What Diagnostic Engineering Can Supply an Engineer
Diagnostic engineering is involved in a product from its
conception through its entire life cycle and it is a tool that
the engineer uses to meet the performance, producibility,
and maintainability goals for the product. This is accom-
plished through an understanding of these goals and of the
hardware/software tradeoffs that can be made to afford a
practical solution to these goals. During the course of the
engineer’s involvement in the product, diagnostic engi-
neering provides the following:
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Product Concept and Project Planning Phase

o Participate in the generation of engi-
neering, manufacturing, field service, and
diagnostic plans for the product.

Product Design Phase

° Participate in product design and assist
engineer in hardware/software tradeoffs
and logic partitioning decisions.

Engineering Checkout Phase

° Provide design check programs to validate
hardware design per specification.

] Provide special assistance during design
checkout.

. Provide test software to ensure that the
product can be integrated into the
systems environment.

o Provide special evaluation programs as
may be required by the engineer.

Release of Product to Engineering

o Provide semiconductor and module test
programs for manufacturing.

[ ] Provide device and system test programs
for use by manufacturing to meet speci-
fied manufacturing goals.

Shipment of the Product to Customers

° Provide maintenance programs to field
service in accordance with specified
maintenance goals.

] Provide continued sustaining support for
the diagnostic programs during the life of
the product.
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What Diagnostic Engineering Needs From an Engineer

l. A project plan and project leadership to

coordinate the efforts of the other project team

members.

2. Concept review, design reviews, design specifi-
cations, schedules, project reviews, etc.

3. Funding to support product development and

maintenance effort for diagnostic programs.

3.7 THE MODEL SHOP (Prime contacts: George Geralds,
Manager; Sheila Farland, Material Controller)

When Should You Contact the Model Shop?

1. Machine shop, prototype assembly, and pro-
duction model shop — whenever you need
them. If they can’t handle your job, you can

talk with the engineer whose job they are
working on and try to work something out.

For odd jobs and testers, they need a month’s
notice because these have low priority.

What the Model Shop Can Supply an Engineer
The model shop comprises four groups:

1. The machine shop fabricates sheet metal,
plastic, wood, clay, or foam mock-ups, and
furnishes machine shop services in general.
They can tell you what is easy or hard to
manufacture,

The prototype shop assembles prototype
modules, small sub-assemblies and cable
harnesses. They also can tell what is hard to
manufacture; they look for errors.

The production model shop provides:
] P. C. board models for limited release
(LR) and production release (PR).
Sub-assembly models other than PC
boards for LR and PR.

Hand testers for items that don’t use
AMT or CMT standard test equipment or
low-volume items.
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Odd jobs — anything at all, from wire
wrap boards to show mock-ups to low-
volume customer production to harnesses
and cables that the prototype shop can’t
build.

Quality Control — this goes for all models
(PR and LR) and anything made for a
customer.

The engineering stockroom — stocks company-
preferred components to avoid obsolete or
non-preferred parts being designed into new
units.

What the Engineer Must Give the Model Shop

Machine Shop — A valid charge number on a filled-out
work order and some idea as to what is desired. The more
details you supply, the more they are likely to build what
you want. Sketches, blueprints, verbal instructions. This
process almost always takes several passes. Please don’t
order more than you absolutely need until you know what
you want.

Prototype Shop — A valid charge number on a filled-out
work order; an assembly hole (AH) drawing; a parts list and
a circuit schematic. The prototype shop works closely with
design drafting. If you want a prototype from design
drafting, they will forward the documentation to the shop,
and the prototype shop will use their work order. The
engineer must ensure that design drafting and prototype
assembly do not get out of phase when changes occur in the
design. The procedures are rather informal, to make
changes easy, but that means the engineer must be careful
that everyone knows what is going on.

Once in design drafting, more or less automatically the
prototype shop makes up a prototype. If you need special
work done outside of the design drafting loop, go to the
materials controller and fill out a work order.

As with the machine shop, this process almost always takes
several tries. Please don’t order more boards (or whatever)
than you need until you know what you want.

P.C. Boards — LR (limited release) and PR (production
release):

1. Contact your satellite supervisor or the ECO
layout group for LR or PR.



2. After that, work usually flows automatically to
the model shop with the required docu-
mentation.

3.  The engineer must sign the verification tag on
each model before release.

Formal Print Sign-off:

1. Handled by ECO Layout group.
2. Required after QC for LR and PR.

Sub-assemblies — LR and PR:

1. Contact model shop supervisor with formal or
informal documentation to build from.

2. Must have Release Request Form signed by
Dick Best (for power supplies or catalog items),
and by drafting for anything else.

3.  Engineer must sign verification tags on each
item released.

Formal Print Sign-off:

1.  Handled by model shop.
2. Required after QC for LR and PR.

Parts for LR or PR:
You will save time if you supply new and/or unique parts at
time of release request.

For hand testers, all that is needed is a schematic, which
may be formal or informal. Any critical areas, such as short
wires or shielded wires etc., and any special notations must
be on the print. Odd jobs for customers require formal
documentation. Anything goes for other types.

Engineering Stockroom — The stockroom needs a valid
charge number and lead time for parts they don’t keep in
quantity. When design drafting has made up a parts list for
an option, they forward a copy to the engineering
stockroom. The stockroom will usually try to buy time by
ordering immediately, but for unusual cases, they will ask
the engineer whether he or she really intends to use the
part.

NOTE
Before parts can be ordered in quantity, before
they can go through purchasing more than
three times, and certainly before they get to the
production model shop, they must have a
purchase spec and a DEC number.

Management Tools That Help Make This Relationship

1.  Work Order
2. Production Release Request Form
3. PartsList
4.  Purchase Specs
Work Orders for Model Shop

The model shop in Building 5-3 (Mill complex), contains
facilities for most sheet metal and milling operations. Some
limited welding capabilities. Five men work in the
mechanical part. (Prime contact: Ed Mayall)

Necessary steps to follow:

1. Come up with a sketch.

2. Take sketch to the woman in the office next to
George Geralds (5-3).

3.  She is responsible for typing out work order
form (she will provide form).

4.  Take order form with print to Ed Mayall for
delivery date.

5. He will call when work is done.
NOTE
Delivery date is automatic; don’t pay

much attention to it. It can be negotiable
with Ed.

Another model shop is located in Building 5-1 (Mill
complex). The main function of this group is to make
models for manufacturing. (Prime contact: Kevin Stankard)
Necessary steps to follow:

1.  Fill out work order and submit sketch.
2. Check on them periodically.
3. You may have to supply materials at times, but
generally they have everything in stock.
This shop is normally used for:
1. Large quantity items (10—20).

2. Complicated parts such as a panel with many
holes or grill work.



The model shop in Marlboro is located in Building 1-1.
(Prime contact: Arthur Huttla)

3.8 TECHNICAL DOCUMENTATION
contact: Michael Moffa)

(Prime

When Should You Contact Technical Documentation?

1.  Prior to any formal periodic budgeting activity,
with regard to current project costs and
schedules.

2. To obtain hardware manual cost and schedule

estimates for proposed new product design and
development.

What Technical Documentation Can Supply an Engineer

1.  Documentation planning and coordination.

2. Technical writing service.

3.  Publication production service — Editing,
illustrating, manuscript typing, typeset com-
posing, and layout.

4, Coordinated printing, distribution, inventory,

and revision control of the following types of
hardware manuals:

Site Preparation and Planning

Installation Procedures

General Description

Theory

Servicing

Preventive Maintenance

Illustrated Parts Breakdowns
Operation/Programming

System Reference Manuals (hardware-
oriented)

What Technical Documentation Needs from an Engineer

1. A documentation plan that has been formu-
lated by the product manager or project engi-
neer, product support field service engineer,

training course developer, and technical docu-
mentation writing group supervisor.

The documentation plan should indicate the
scope of the hardware manual project, schedule
requirements, and the approved budget for the
project.
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2.  Engineering drawings, equipment specifications,
and any other technical information available.
3.  Usually some engineering time for technical

information and manuscript review.
3.9 MECHANICAL ENGINEERING/INDUSTRIAL
DESIGN (Prime contact: Dave Nevala)
When Should You Contact Mechanical Engineering/
Industrial Design?

Very early — prior to any hard design solution being fixed.

What Mechanical Engineering Can Supply an Engineer

1. Industrial Design, i.e., product appearance and
product design concepts, panels, colors, etc.
2. Mechanical Engineering, i.e., packaging design,

material evaluation, connector tests, heat
transfer/flow casting, and molded parts design.

What Mechanical Engineering Needs from an Engineer

1. Description of the problem.

2. Market data.

3.  Preliminary engineering specs and initial design
concepts.

4.  Production volume.

5.  Estimated sales price or costs.

Management Tools That Help Make This Relationship
Only the understanding by engineers that service is
available.

3.10 PRODUCT SUPPORT (Prime contact: Don Busiek)

When Should You Contact Product Support?

At least as soon as official funding starts — sooner for high
volume or high cost items. For one-of-akind things, 3—4
weeks before shipment.

What Product Support Can Supply an Engineer

1. A responsible person.

2. Failure Data for existing products.



10.

Ideas regarding maintainability (e.g., packaging
and simplicity).

Design recommendations for maintaining
machines.

Specifications for kinds and level of diagnostics.

Specifications of kinds and level of docu-
mentation.

Field cost per failure.

For cross-product peripherals, kinds of system
diagnostics required.

Design tradeoffs, especially MTBF and MTTR
for OEM vs commercial products.

System software considerations, especially for
large machines.

What Product Support Needs from an Engineer

1.

2.

4.

5.

Understanding of field service costs.

Warning that product X is coming (big warning
for big/high volume products, little warning for
little/low volume products).

Data.

Product Plan.

Up-to-date specs.

Management Tools That Help Make This Relationship

1.

2.

Product Plan
“Maintenance Philosophy”

FSSP Statistical sort package (Call Faye
Ibrahm)

Accounting Tools

Field Service Installation Quality Reports
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Field Service Product Support Checklist

In general, with very high volume products such as the ones
we make today, the more engineering helps the field service
people, the lower the total cost to the corporation. You can
reduce field service costs by doing your best to incorporate
the following items into your design. Above all, try to
continue working until you meet the goals set forth in the
product support philosophy — especially the mean time
between failures goal.

1. Is your error reporting as specific as possible?
Avoid trapping multiple errors through the
same register without having another one that
gives more information,

2. Did you consider system needs when handling
errors? Avoid creating limitations on system
error diagnosis.

3. Did you incorporate maintenance features, such
as data turn-around at key points in the logic?

4. Does your product have a fail-soft capability?

5. Are the diagnostics adequate for field service
needs?

6. Are your specs complete and up-to-date?

7. Wil your hardware react reasonably to
common operator errors?

8. Does the documentation tell how to avoid such
errors?

9. Did you use the Digital spec for your parts, not
the supplier’s spec? If the supplier’s spec is
different from the Digital spec, you may
unconsciously rely on that difference. It is
entirely possible that we will substitute another
part that meets the Digital spec but won’t do
the job.

10. Is the site preparation documentation
adequate? Did you give information on power
surge, heat dissipation and -electromagnetic
interference?



11. Are the cables in either the option or the

interface print set?
12. Were your vendor purchases made with an
internal spec and design cycle to make sure we
know what we are getting and we know how to
fix it?
13. Are high-voltage terminals covered up so we
avoid burns?

3.11 COURSE DEVELOPMENT (Prime contact: Mike
Odom)

When Should You Contact Course Development?
Early in design development.

What Course Development Can Supply an Engineer
Complete educational package to train field service and
other support personnel to properly maintain and support
the engineer’s product. Training is also given to customer
students. Interfacing with the course developer, rather than
with all instructors minimizes interruptions for education
functions.

What Course Development Needs from an Engineer

Documentation
Consultation

Maintenance philosophy
Expected market quantities

0N

Close working relationship, with early access to docu-
mentation helps course development progress smoothly.
Technical critique assures accuracy of materials.

Management Tools that Help Make this Relationship
Recognition that the engineer should contribute to the
educational package that supports the product.

3.12 INDUSTRIAL PACKAGE ENGINEERING (Prime
contact: James Lawrence)

When Should you Contact Industrial Package Engineering?
1. During budget planning.

2. During mechanical packaging of components

and thereafter,
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What Industrial Package Engineering Can Supply an
Engineer

1. Make sure the distribution function is well
taken care of.

2. Make sure packaging cost can be minimal.

3. Help determine and design packages for rack-
mountable add-on or OEM equipment. This
enables a product to be shipped after DEC
Standard 102 tests have been completed.

4.  Design special pallets, if required.

5.  Critiques and recommendations on vendor
packing, if desired.

6. Aids and designs interplant packaging, as

needed.

What Industrial Package Engineering Needs From the
Engineer

1.  Money (typical budget: $5 to 7K).

2. Projected quantities.

3. Definition of all parts that need packaging.

4. Manufacturing or flow plan for all materials.

5. As much information as possible about

customers who will receive the product. For
example, if we will never ship less than
quantities of 100 in units of 10, we can save
from $150K to 500K per year in shipping
charges and packaging material.

Management Tools That Help Make this Relationship
DEC Standard 102,

3.13 RELIABILITY ENGINEERING
contact: Donald Dawes)

Reliability Engineering is an organized engineering dis-
cipline using specialized techniques to make products more
reliable. By reducing the number of failures in a product,
we can:

(Prime

1.  Lower ECO activity.

2.  Decrease amount of manufacturing testing.



3. Cut warranty costs.

4.  Stock fewer spares.

5. Decrease field service manpower and dollar
requirements.

6.  Give customers more satisfaction and a better

value.

When Should You Contact Reliability Engineering?
At inception of planning for a new product.

What Reliability Engineering Can Supply an Engineer

A Reliability Prediction — From a projected parts list and
the known failure rates for these parts, they can make a
mean time between failures (MTBF) prediction for the final
product. This prediction does the following:

1. It shows what we can expect for an MTBF, if
parts behave as experience has shown, and if
there are no design errors.

2. It gives an early indication as to whether the
product is even remotely likely to meet the
product specifications.

3. It gives a baseline prediction to compare pro-
gress against.

4. It gives decision-tools for production strategy.

5. It underscores poor parts applications.

6. It helps in making business decisions (e.g., size

and type of service organization, type of
warranty) but it should not be used as an
advertising tool.

The initial prediction may be made by the reliability
engineering group. The detailed prediction is done by the
designer with help from reliability engineering if necessary.

Reliability Maturity Test — The reliability engineering
group has developed a test called a Reliability Maturity
Test. Conducted by the reliability engineering group with
the assistance of the product design group and the product
manufacturing group, it certifies that the new design is
ready for production. The test is conducted with prototype
units to prove the design. It is repeated with early
production units to check out the manufacturing system.
Figure 3-2 illustrates how this test affects engineering and
manufacturing.
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Reliability Maturity Test

Design
Eng.

Manufacturing System

Early ECO before
customer gets
product.

Figure 3-2 Reliability Maturity Test

For the engineering prototype, it measures whether the
design is good and the parts are properly used. Long tests
under controlled, realistic environments, with a large sample
size (usually ten units) control:

Temperature

Humidity

Voltage and frequency
Combinations of the above

Sufficient test experience is accumulated to measure the
MTBF to a confidence level of 90%. This measured MTBF
can be compared to the product specification. The tests are
largely functional, utilizing existing diagnostics and
exerciser software. For the early manufacturing testing,
they check:

1.  Whether the manufacturing process has caused
a problem.
2.  Whether we should change the design to

facilitate manufacturing, change the manu-
facturing process, or impose additional
inspection or test.

Infant Mortality — They are studying mortality in products
to:

Understand what factors affect the time it takes
a newly-fabricated product to reach the low
constant failure rate inherent in its design.

Help manufacturing and engineering groups to
develop production test strategies that ensure
that the customer receives a product free from
latent defects.

Discover process-induced problems in specific
products so the infancy period can be reduced.



Consultation in Statistical Engineering — They will help
you write a test plan so that your results are statistically
significant, checking:

1.  Sample sizes.
2. Data analysis and interpretation.
3.  The way the equipment is stressed.
What Reliability Engineering Needs From an Engineer
1. Scheduling: Product development schedule

with m.lestones, particularly when hardware is
available for test.

2. Money: Initial Reliability

Estimate: $0-1000
Reliability Maturity
Test: $10,000—-20,000

3. Product Specification
4.  Design Specification

5.  Hardware with software exerciser or diagnostic
for test and operator assistance.

6.  Technical assistance in diagnosing and correct-
ing failures inversely proportional to product
goodness.

Management Tools that Help Make This Relationship
None.

3.14 ENVIRONMENTAL TESTING
contact: Frank Grimaldi)

(Prime

When Should You Contact Environmental Testing?
1. Early in the project, to get acquainted.

2. During development, for consultation and
design assistance.

3. 6—12 weeks of lead time are required for
prototype testing.
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What Environmental Testing Can Supply an Engineer

1.

Dynamic Testing (DEC Standard 102 opera-
tional tests). They concentrate on vibration
performance for transportation and in-service
use — from the discrete product level to the
board level. They do not, however, test rack-
mounted items or perform random vibration
tests because they do not have equipment for
such testing.

Shock testing. They duplicate all “102”
mechanical shock tests. For this purpose, they
service the packaging group and product lines
that do not go through packaging.

Temperature/humidity testing. They have a
temperature/humidity chamber for DEC
Standard 102 operational tests and engineering
evaluation of prototypes.

Support for Action Lab testing.

NOTE
Procedures for Acton Lab and in-house
testing and waivers are contained in DEC
Standard 102.

In addition, they help in:

5.

10.

Developing added data analysis in vibration
testing,

Developing thermal mapping capability for
modules. This is a tool for development, reli-
ability, and troubleshooting.

Acting as clearing-house for current status of all
environmental testing.

Doing analysis for “102” testing and environ-
ment tracking for vans and railroad.

Reporting on the tests: they can supply pass/
fail, raw data, or analysis.

Defining test plans to meet their test specs or
goals.



11. Designing fixturing to hold down equipment to
be tested.
12. Troubleshooting known field problems in

established products.

What Environmental Testing Needs From the Engineer

1.  Money: $1.5— 2K for engineering evaluation
tests. $1.5K for “102” operational tests for
vibration, temperature and humidity, and
mechanical shock. DEC Standard 102 specifies
budgeting for Acton Lab testing.

2. Mechanical prototypes and (in very special
cases) early line items.

3.  Operating support during the test. This is
important,

4.  Test specifications or goals.

Management Tools that Help Make This Relationship

1.  DEC Standard 102.
2. Test plan or test goals.

3.15 CENTRAL TEST ENGINEERING (Prime
contacts: Dennis O’Connor, ICs and Modules; Russ Feener,
Units and Systems)

Central test engineering coordinates the manufacturing test
functions for all manufacturing plants. They are decen-
tralizing most of their product-specific test equipment
implementation functions to plant groups.

Centralized Functions:

New concepts

New test plans

New test methods

New test process generation

Project cost justification

Tester manufacture, installation, and training
Product test participation.

N W=

Manufacturing Plant Functions:
1. Project Coordination

Design

Specify
Implement
Build prototype
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2. Monitor tester capacity (i.e., yields)
3. Manufacturing engineering support
4.  ECO update

5.  Fire fighting
They divide their work into four areas:

1.  Incoming inspection of ICs (here, they work
with component engineering)

2. Testing at module level
3. Sub-assembly testing
4.  Final system integration and test

They are developing the idea of assigning a “test strategist”
to work on the manufacturing half of the two-by-two team.
Test strategists are essentially project leaders for manu-
facturing testing. Their responsibilities include:

1.  Definition of test requirements for incoming
inspection, module test, subsystem test and
final system test.

2. Project design, implementation, and coordi-
nation for testing in all those areas.
3. Engineering support for the product’s testing.

In general, central test engineering tries to:

1.  Promote unattended testing capability — Digital
is growing too fast to hire enough people to test

everything.

2. Design-in self-diagnosis at the unit and system
level.

3. Obtain “‘real estate” in custom LSIs for testing
purposes.

4.  Push testing and diagnosis to the most cost-
effective level,

5. Screen and diagnose fauits at module, unit, and
system levels.

6.  Reduce manufacturing and field costs through

improved testing,



When Should You Contact Central Test Engineering?

1. Before the budget is fixed to allocate proper
dollars.

2. Before design is started to develop a test plan.

3. Before P.C. layout to ensure proper partitioning

for testability and diagnosability.

What Test Engineering Can Supply an Engineer

1. A test plan developed by the test strategist.

2. Direction in how to partition for testability and
diagnosability.

3. Screening to stop untestable or unmanu-
facturable products from going to manu-
facturing.

4.  If engineering and manufacturing are linked in a

vertical structure, they will participate in design
reviews,

What Test Engineering Needs From an Engineer

1.  Funding, to support an agreed-upon level of
test engineering participation.

2. Product specification.

3. Product performance specification.

4.  The latest module, unit, or system drawings
(depending on what is to be tested).

5.  Goals for product volume (top and bottom
figures).

6.  Engineer’s estimates of manufacturing cost.

7.  Attendance at monthly test engineering status

reviews to assure project coordination.

Management Tools That Help Make This Relationship

1. Product spec
2. Product performance spec
3. Test plan

3.16 PROCESS ENGINEERING (Prime contact: David
Widder)

When Should You Contact Process Engineering?

At least before the electronics fabrication scheme is frozen.
If you want dedicated help, they need three months
warning.

What Process Engineering Can Supply an Engineer

Process engineering supplies information about manu-
facturing and testing. They will help you make financial
and technical tradeoffs on:

Circuit boards

Moduies
Interconnection systems
Cable harnesses

Wiring

Wire wrap

Basic systems

They will also consult on testing at the basic system,
module, and incoming levels.

They will help you understand the benefits of design
constraints imposed by high-volume manufacturing. Thus,
if you want lower manufacturing cost through automated
manufacturing, you will need standard board sizes, machine
insertable components, standard pin spacings, component
spacings, test techniques, and so on. They will suggest
things like using two 1/2-watt resistors in parallel instead of
a single 1-watt resistor, because the 1/2-watt resistors are
machine insertable while the other isn’t. They will advise
you on the implications of DEC Standard 030 for your
product.

They will explain how Digital manufactures things. They
recommend that every engineer tour our manufacturing
facilities, and that every design engineer consult with them
before the electronic fabrication scheme is frozen. They are
always available for a few hour’s consultation. In some
cases, they will dedicate an engineer to your problem or
project, provided you set it up in advance and give them the
funds.

Process engineering is charged with overseeing the entire
manufacturing process. In this role they:

1.  Improve efficiency in today’s world. This some-
times involves making changes in the manu-
facturing process for current products. When a
change affects the final product, they always
obtain the approval of the project engineer.
When it doesn’t (for example, when they
change from punch to slit), they do not seek
engineering approval.



2. Plan for new facilities and manufacturing
methods that will be cost competitive in the

future.

What Process Engineering Needs From an Engineer

To provide you with consultation, they only need your
presence. If you want one of their people dedicated to your
project, they need lead time and money. They also need
you to appreciate the fact that sometimes a seemingly
painful restriction or requirement will cause a manu-
facturing saving that repeats itself thousands of times each
month. Be sure to ask process engineers about differences
among our high-volume plants.

Management Tools that Help Make This Relationship
1. DEC Standard 030.

2. Non-Standard Board Release Form: This is
required whenever you use a non-standard
component, pin spacing, or board size. You
must obtain manufacturing approval of such

boards via this form.

3.17 ECO (ENGINEERING CHANGE ORDER) GROUP
(Prime contact: Jim Gillette)

When Should You Contact ECO?
After prints have been signed off, changes must be made
through this group only.

What ECO Group Can Supply an Engineer
A controlled method for updating engineering design.

What ECO Group Needs From the Engineer
Complete the ECO form (known as “yellow sheet”), then:

1.  Submit ECO form to ECO Committee (meets
every Friday at 9 a.m.).

2. Get approval of committee or appropriate
engineering manager.

3.  Turn ECO over to Arthur Vartanian (ECO
Group).

4, After Arthur Vartanian has handled the ECO,
you will be called in to look it over and sign it
off.

5. ECO Group takes care of everything from this

point on.

Management Tools that Help Make This Relationship
Engineering Change Order form.

3.18 ENGINEERING LIBRARY (Prime contacts: Renate
Baptiste, Mimi Cummings, Sheila Wyatt)

When Should You Contact the Engineering Library?
Any time.

What the Engineering Library Can Supply an Engineer

1. Reference books

2. Periodicals
3. Newspapers
4. Proceedings of conferences
5. Vendor product catalogs
6. Competitive files (the EPAI Pro-
gram — Exchange of Publicly Available Infor-
mation. Participants are: Control Data,
Hewlett Packard, Honeywell, National Cash
Register, Univac, Varian, XDS, and IBM).
7. File of standards and specifications (EIA,
ANSI, MIL, etc.)
8. Reference copies of:
Master Spec Status Book
Raw materials purchase parts list
Components index
Basic part number order
9. Borrowing facilities at MIT library
10. Assistance with specific research projects
11. Purchase order processing for printed materials
and membership dues
12. Price and publisher information
13. Engineering Newsletter (monthly) lists new

material and library development



What the Library Needs From an Engineer

1. Sign out borrowed materials.

2. Return material on time (loan period is two
weeks; renewal available. Longer terms can be
arranged.)

Library Hours

Library facilities and services are available to any Digital
employee. Full-time librarians are on duty from
7:30—5:00, Monday through Friday. They will try to assist
you with any of your questions. If you care to contact
them by phone, their extensions are 2339 and 3824,

3.19 COMPUTATIONAL SERVICES (Prime contact: Sid
Cronsberg)

When Should You Contact Computational Services?
Any time.

What Computational Services Can Supply an Engineer

Timeshared services on CS-2 (previously known as system
40) runs 7 days a week, 20 hours a day with operator
support, and one more hour without operators. Field
service operates CS-2 the other three hours.

They also support all standard DECsystem-10 software,
including:

FORTRAN

COBOL

MACRO-10

BASIC

ALGOL

BLISS

MIMIC (a major simulation package)

Terminal clusters are in the Mill, Parker Street, and
Marlboro. Parker Street and Marlboro will soon have
Remote Job Entry Stations for output of small printouts.
Large runs will still print out in the Mill (5-B), and come on
a regular delivery. Access is also available via modems.
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A CS-2 User’s Guide is available from Sid Cronsberg’s
secretary. An update will be printed around December,
1974, Batch input through the terminal or via CS-2
operator work requests is possible, as is terminal time-
sharing. CS-2 people will copy tapes, disk packs, and paper
tapes, and make listings of files.

Time is also available on other DECsystem-10s in Marlboro
on alimited basis. Computational services provides facilities
management for some other computer systems, such as the
small software engineering systems, the design automation
system, and most DECsystem-10s in Marlboro.

A Programming Staff is available for consultation and some
limited applications programming.

Software Preparation puts hand-written material into
machine-readable form. Their services include:

1. Editing for RUNOFF output. (RUNOFF is a
program that allows clean-looking printouts of

ASCII files.)
2.  Transcription
3. Assembly/compilation

There are satellite groups in the Mill, Parker Street, and
Marlboro — and a night shift in the Mill.

What Computational Services Needs From an Engineer

1. Avalid discrete project number.

2. Money allocated for the purpose.

3.  An individual who wishes to get onto CS-2
must obtain an access number from compu-

tational services. A user’s guide is available.

Management Tools that Help Make This Relationship
None.



CHAPTER 4

HARDWARE ENGINEERING

4.1 CHARTER FOR HARDWARE ENGINEERING
REVIEW BOARD

The Board’s primary goal is to formally acknowledge all
competent practicing engineers who otherwise would lack
credentials.

Secondary goals include monitoring and accelerating the
development of technical people at, or near the entry level.
The Board will approve supervisors’ proposals for pro-
motions to engineering assistant, and will establish means
for giving new engineers a working knowledge of key parts
of the company (e.g., manufacturing) at minimum cost in
time and failure.

We don’t concern ourselves with B.S. degree holders; they
don’t need our acknowledgment. Neither do we concemn
ourselves with the level of supervisory or administrative
responsibilities that proposed engineers may be carrying;
other avenues exist for recognizing those contributions.

Our concerns are with the technical knowledge and ability
and the engineering growth potential of the proposed
engineer — and we evaluate both depth and breadth.

If the proposed engineer would be accepted as an engineer
by careful engineering supervisors in other companies, we
feel comfortable about saying yes. But we try not to
impose standards higher than equivalence to fresh young
B.S. graduates. Supervisors’ inputs, peer evaluations
(especially from groups other than the candidate’s own),
and personal interviews are always included in our evalu-
ations. Specific engineering projects are discussed and
supervisors (or prospective engineers through their super-
visors) are encouraged to submit projects early so the board
can help the supervisor plan a significant and measurable
experience.
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REVIEW BOARD

Monthly meetings are scheduled by a formula, and every
member can mark his calendar to reserve this time months
in advance. The secretary will notify each member by
memo two weeks ahead, or by phone one week ahead to
release those members whose presence is not specifically
needed by the actual agenda. Members are expected to
notify the secretary with these same lead times if they
expect to be unavailable because a replacement may have to
be selected to be fair to candidates.

4.2 THE PROCESS OF RECLASSIFYING AN
EMPLOYEE TO ASSOCIATE ENGINEER

Identification of an Employee Who Has Engineering
Potential

Engineering supervisors should always be on the lookout
for technicians in their respective areas of responsibility
who have demonstrated potential and interest in carrying
out engineering responsibility.

Initial Discussion With Employees Who Have Engineering
Potential

Once a technician with engineering potential has been
identified, the supervisor should have a discussion with the
employee concerning his or her personal ambitions/goals
and determine whether or not the employee is interested in
pursuing a career as a professional engineer. If the employee
is interested in professional engineering, the supervisor
should explain to him or her what is expected of an
engineer and outline how the employee can achieve
engineering status in the company. This initial discussion
should also include a review of the employee’s strengths
and weaknesses and determine how the employee can work
on areas of performance that need improvement.



Supervisor Plans Trial Assignment

If the supervisor feels that the employee is ready, a trial
assignment will be developed which must be a legitimate
test of the employee’s engineering ability. This may mean a
temporary transfer of the employee to another department
if a trail assignment is not planned in the current depart-
ment. The trial assignment must be developed in detail,
including what the employee’s responsibilities will be, a
timetable for the trial assignment, and the performance
criteria that must be met.

Discussion With The
Assignment

After the trial assignment has been determined, the
supervisor will outline the assignment in detail to the
employee. This orientation to the trial assignment will
include how the employee will be measured while per-
forming the trial assignment, the documentation required,
and a timetable for periodic reviews of the employee’s
progress by the supervisor during the trial assignment.

Employee About The Trial

Preparation of Material for Engineering Review Board
Upon the employee’s successful completion of the trial
assignment, the supervisor will prepare a proposal to the
Engineering Review Board requesting that the employee be
considered for reclassification to associate engineer. This
proposal will include:

1.  An outline of the employee’s overall qualifi-
cations:

Education level
Experience prior to Digital
Experience within Digital

2. Outline the trial assignment. What was it? What
was the goal?

3.  What were the specific performance require-
ments and time schedules of the assignment,
and specifically, how well did the employee
perform against these requirements and time
schedules?

What are the employees strengths? What is the
assessment of his or her potential? Specific
areas to be strengthened by schooling or other
more sophisticated assignments should be out-
lined.

5. This proposal and supporting information
should be forwarded to the appropriate per-
sonnel manager. The personnel manager and the
engineering manager/supervisor review the
material and jointly determine with the super-
visor whether the employee meets the
minimum requirements of the position of
associate engineer. This may include a meeting
with the technician and the personnel manager,
or the engineering manager and the employee’s
Supervisor.

When it is determined that the employee has met all of the
requirements to be reclassified to associate engineer, the
personnel manager will forward a copy of the proposal to
the secretary of the ERB for inclusion on the next meeting
agenda. Copies of the proposal will be forwarded to the
ERB members in advance of the meeting.

Review By The Engineering Review Board

The supervisor will be scheduled to appear before the Board
once the Engineering Review Board members have reviewed
the proposal to reclassify an employee to associate engineer
and are satisfied that the employee merits consideration by
the Board. The supervisor will be asked to discuss the
employee’s technical performance on the trial assignment in
detail, as well as the overall qualifications of the employee
and his/her potential to advance in the engineering field.
From this discussion, the ERB will reach a decision on the
proposal.

The supervisor is then informed of the Board’s decision. If
the Board’s recommendation is favorable, this recom-
mendation is forwarded to the Salary Review Committee
for final review and approval. If the Board’s recom-
mendation is unfavorable, a written report is provided to
the supervisor outlining the reasons why the request was
rejected and suggesting corrective action be taken.

The employee does not have to appear before the ERB in
this phase of reclassification.
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PREFACE

The New Engineer Orientation Manual is addressed to you, a new employee
at DIGITAL. We have assembled the information we feel will help you be-
come familiar with DIGITAL’s structure and philosophy. Our primary ob-
jective is to convince you of the importance of: (1) individual responsibility
at any level since decisions are pushed down to the lowest level where all the
information is available, (2) open communication and direct interaction
between people in any organization at any level of responsibility, and (3)
encouragemert of creative ideas that come from people everywhere within
the corporation.

A summary of most of the organizations at DIGITAL provides you with a
“tool” which you can use in determining WHAT is going on, WHO you
should contact with respect to your current needs, WHEN you should estab-
lish contact with the responsible people and HOW you can develop a good
relationship with the individuals with whom you will be interfacing.

Information is not included on how your own group works internally or on
local groups that are common to all organizations, such as Payroll and Per-
sonnel. Y ou should ask your secretary or supervisor about these functions.

This book is intended to describe how DIGITAL works today, not some-
one’s dream of how it might work. You are invited to forward your expe-
riences which are different from those described and/or any areas of
endeavor which have been omitted to Allan Kent, ML4-4/E99, so that we
may improve and update this manual.

An overall flow of the *“Life of a Project” from its inception to completion
supported by individual charts of specific groups and the role they play
within inherent time frames is presented in Chapter 2.

References to information that may be of value to you in performing your
job with instructions on where and how to get it is provided in Chapter 4.

Charts of the organizations described in Chapter 3 are contained in Appen-
dix A.

You are not expected to, nor is it necessary for you, to read this manual in its
entirety. Your need for specific information will determine which sections of
Chapters 3 and 4 you should read. Chapters 1 and 2 are immediately useful
in bringing you on-board.
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CHAPTER 1
CORPORATE PROFILE

Orientation means to familiarize with or adjust to a situation; it also means to align or position with
respect to a specific direction or reference system. DIGITAL’s structure, philosophies, values, and
management “style” constitute the focal point to which you as a new employee will converge in a
common goal to grow and prosper. The information assembled in this manual is to help you under-
stand DIGITAL, what is expected of you, and what you should expect from others.

Before you select specific sections to read that may be of immediate interest to you, take a few minutes

to read the following excerpts from a speech given to an engineering group by DIGITAL’s founder
and president, Ken Olsen.

“Sometimes we don’t fully appreciate the importance of keeping our mouth shut because any one thing
doesn’t look all that significant. But altogether, things are really important. Any time we, as a company
are so open and talk about or write about company matters, we invest heavily in communication. Don’t
communicate with neighbors in your community about company matters, there is just too much informa-
tion about what we do at DEC that reaches people outside the corporation.

“Everything is a compromise and we ought to consider every decision we make as a meaningful com-
promise. The whole art of engineering is compromise. Therefore, engineers of all people should be best at
compromising. Often, however, they have the worst time in making compromises. You can’t build a
bridge, or an airplane, or a computer that's absolutely safe in every alternative. It would take forever, cost
an infinite amount of money, and there wouldn’t be enough weight left for cars on the bridge, you couldn’t
get off the ground in the airplane, and you couldn’t meet your schedule.

“There is no absolute safety. We're professionals, we can’t get away with saying ‘I will go all the way,
one way and be safe.” We must find the best compromise and then live with the ensuing criticisms. We just
learn by our mistakes and do better. That's what we’re paid for in our profession. There is a list of things
in which we must compromise and identifying them, I think, will help us face the issue.

“The first area of compromise is in new technology. The only time we claim that we’ve ever been ahead of
technology is the day we opened our doors and we’ve been behind ever since. There are a number of
reasons for this. When we started, we had a handful of technology. After that we had to live with our
previous product and with our customers who dictated what they wanted. In general, they didn’t care
about technology. They wanted the products to continue, they had problems to solve and that is what they
were interested in. Compromises come because in the long run they use technology that gives the best

product, the best solution to problems, the lowest price, and the best reliability. We must always face
that.

“A few years ago, the world was promising great things in integrated circuits. The professors at MIT
were promising then what we can just do today and the world hated us because we said it wasn’t ready yet.
We were the last ones to use integrated circuits, and then we were 6 months early! The argument that
showed we were right said that we paid 60 cents per unit while others paid 4 dollars per unit because they
started earlier than we did and their product was therefore that much more expensive.

1-1



“A few years ago, one of our development managers was very excited about magnetic bubbles. 'You can’t
lose,” he said. ‘We must jump on the bandwagon,; we must be a leader or we’ll lose out’. Even Gordon Bell
said it was coming soon. We were reluctant to offend that development manager because he was so
enthusiastic, but we said ‘no.” Well, five years later, it doesn’t look like we’ve lost all that much. Waiting

until we're sure has been a good policy. On the other hand, you can’t survive by saying ‘no’ to all new
technology.

“The second area of compromise is merely red tape which includes scheduling and budgeting. Our engi-
neering departments terrify me because I think we’re training hundreds of people to be budgeters and
schedulers and after awhile they’ll all forget how to be engineers. Budgets and schedules are tools; they
are not used instead of engineering. We've got to use them but that’s all they are, just tools. We are
engineers, and we are only useful as long as we're doing engineering.

“A third area of compromise is safety. There are many things that fail for which there is no excuse. We
Just really work to cover all the alternatives. Projects shouldn’t fail. In some areas there is no excuse for
Sailure; the compromise comes in because you can’t make everything absolutely safe.

“In engineering there are no excuses. It has to work. I sat at IBM for a year, which was the worst year of
my life. I didn’t have much to do, but I learned a lot there. I was representing MIT and the Air Force and
I had to make certain the products were done right. I could nail them because they didn’t have technical
analyses on the steel racks, but I couldn’t tell them to start at the joints because that wasn't in the
requirements. I decided that all the people there were really making a list of reasons to show that if any
failures occurred it wasn't their fault.

“We can’t do that! We have to get the job done, make sure it succeeds and realize there is always some
chance of failure. We musin’t make a list of reasons to show that if something goes wrong it wasn’t our
fault. When we schedule projects, the normal tendency of an engineer is to schedule the test point two
years away,; postpone the day of failure for two years. That's just not healthy. I have often thought I
wouldn’t hire my son at DIGITAL. I think if I did I would have him go into our Computer Special
Systems organization because they succeed or fail every month and learn from it. We should make all our
mistakes easy ones, our failures small and have them come early, so we can learn.

""The fourth area of compromise that I worry about in modern engineering is the amount of time that
people spend preparing presentations for marketeers (when they’re not budgeting or scheduling). Let me
tell you how it looks to an outsider. A group of engineers studies something, they think about it for
months and they look at it from every angle. They know as much as can be known. They know exactly
which way to go. But, either because they are cowardly and want someone else to take the responsibility
for their decision, or for some mysterious reason I can’t explain, they make massive presentations to
marketing people and lay the question before them. Now the marketeers have never thought about the
subject before, they don’t even know what the initials mean. When engineers ask them for a point of view
they get back from 100 people 100 points of view that become 1,000 points of view before the meeting is
over. Because engineers have a project on which they don’t want to do engineering, they’ll work two years
budgeting and scheduling, they won’t do any work, won’t read a magazine, won’t look at a book, nor a
catalogue and won’t draw up our diagrams, because they won’t do any real work until they have this ‘buy-
in’ from marketeers.

“I can’t explain the logic behind this, because by the time the project is done, those marketeers have gone
somewhere else. Even if they are still here when the project comes out, they've forgotten what they said.
Thus, there is no such thing as 'buy-in.” You can’t accomplish what you want if you want marketeers to
buy-in. If you want their point of view, lay out what you want at the beginning, what you know is right. If
they have any thoughts on the matter whatsoever, they’ll speak up. If they don’t, they haven’t thought
about it anyway, so there is no point in getting together in a big room.

“Another area of compromise comes in discipline. We follow sort of the New England tradition of
revolutionary soldiers. We look and behave like rebels. We think we won the Revolution because the
British soldiers marched in straight rows, fired their muskets in unison and never aimed, while the smart
Americans fired at random from behind trees and stone walls. The real story is that whenever the British
started shooting back, the Americans just ran. The whole fight that we’re so proud of in Concord was one



big mistake. The Americans were so undisciplined and disorganized they got the whole thing started by
mistake. The Colonial rebels really didn’t win until they hired some European officers who taught them
how to march in straight rows, shoot on command, and stand their ground when the other side shot back.
When they finally got discipline, they won the war.

“You can take all these great stories on discipline with a grain of salt. Complete discipline would be too
much of course. It's a compromise. No discipline whatsoever and there’s never any production at all. We
have to have discipline in our organization, our lives, our way of doing things. Compromise comes in
because too much, by definition, is too much.

“Another area of compromise is in management. Managers must always compromise. They can go to
extremes. One extreme is to do it all themselves. The problem with this is that we can’t get them to do
anything right, because the projects have to stay small so they can do everything themselves. It frustrates
the people working for them. It frustrates the boss. Nothing happens until he gets around to it. He's not a
manager at all. The other kind of manager who maybe is even worse, abandons everything. Between these
extremes comes the compromise. Managing is playing that compromise. The manager must realize this
and always face it. There are all kinds of tricks you can use to help. One is to require people to schedule
all their work and then submit reports. The preparation of these reports will, in fact, force people to
compile and review the information they need to do their job. When something falls apart, you know it
and can talk to the people who are in trouble. Engineering sometimes takes forever, but it always comes
out. Those things we watch get done, and those we don’t watch never get done. It’s one of the tricks.
Another trick to managing is to threaten people that you might do the job better than they.

“I had lunch with the editor of one of Boston’s big newspapers and had been critical of him. As we were
walking out he asked, ‘Do you ever have trouble motivating these 30-35 year old people?’ I said, ‘Our
trouble is we can’t get them to go home!” My frustration with that newspaper is that the reporters don’t
know what they are doing. They report freely but don’t know what they are writing about. I figured out
what that editor should do. If he would say, ‘Let it be known that every month I am going to become an
expert on a new subject’ but not tell anybody what those things were, it would change the whole organiza-
tion.

“We used to work for Jay Forrester, one of the real pioneers in computers. We called his style pulse
management. He would come in with one pulse. Pulse management can keep people on their toes because
they can't ever tell when you’re going to come down and pulse them and know more than they do. It keeps
the whole outfit sharp! They had better be awake!

“The other area in working out this compromise is to delegate. Of course you can’t abandon a project
either or nothing happens. One technique is to read a little about warfare. If you are an officer charged
with defending a position, you go by every hour and check every single machine gun and the troops
manning them. You make sure your men are not dead, that they’re not sleeping, or sick; that they haven’t
run away. You make sure they’re ready every hour. There is no such thing as losing the position and then
saying, ‘Well, things seemed okay when I checked yesterday.” When you're a manager, you have to
manage so that you know everything that is going on. There is no such thing as, ‘I trusted so and so and he
let me down.’

““What happens to middle aged people? In general, they want to get into management. Engineers want to
retire from engineering. I think maybe society has forced us into doing that, and engineers ought to fight
it. It’s okay to be a manager; the company depends upon the availability of good managers. But we should
never become managers because we want to ‘retire’ and get an easy job. There are no easy jobs. You
ought to fight the temptation to retire and always take the hard jobs. Always work hard at it and when
you become 40 or 50 you'll be in demand. During the last recession, many people in Massachusetts who
were 45 and 50 were looking for jobs. They thought they couldn’t find work because they were too old. [
interviewed a number of them and consistently they said that they used to be engineers, or draftsmen, or
machinists. But they got promoted into some administrative work for which they were paid very well. But
now they couldn’t find work. The secret of it, I think, is always to be something. Don’t be a nothing. Be in
demand. The interesting thing is that our society wants us to be promoted into a do-nothing adminis-
trative job. Be someone who's been something for 45 years and work hard at being GOOD at what you

do.”
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1.1 OVERVIEW

Digital Equipment Corporation is the world’s leading manufacturer of minicomputers, second in total
computer installations with over 90,000, a leader in timesharing and interactive computing, and the
foremost maker of logic modules. A Fortune 500 company, DIGITAL employs more than 36,000
people in manufacturing, engineering, sales, and service locations around the world. DIGITAL’s
growth can be attributed to its continuing commitment to provide increased performance at a lower
price. Since the company’s beginning in 1957, this commitment has been good for DIGITAL and good
for its customers: DIGITAL’s first computer, the PDP-1, broke the million dollar barrier in 1960,
providing interactive computing capability for about $125,000.

DIGITAL’s first minicomputer, the PDP-5, lowered the cost of interactive computing to about
$25,000. (Its current day equivalent costs less than $2000!)

DIGITAL’s computer systems revolve around three central processor families:

e The PDP-8 was first used as a laboratory tool. Today it functions in machine control, process
control, real-time monitoring applications, and a host of business and commercial appli-
cations. In number of installations, the PDP-8 is the most popular computer ever produced.

e The PDP-11 brought new technological advances to small computers. Encompassing the
broadest range of compatible processors, peripherals, and software ever offered, PDP-11 sys-
tems are used for everything from running a lathe to running a railroad.

¢ The DECsystem-10 was the first commercially available timesharing system designed to simul-
taneously handle timesharing, batch, remote job entry, and real-time tasks. DECsystem-10s
are used by more data service companies to provide timesharing services than any other sys-
tem. The DECSYSTEM-20, a smaller version of our large computer capability, bridges the gap
between the DECsystem-10 and the PDP-11.

To support this line of processors, DIGITAL manufactures a full line of peripheral equipment -
including disk and tape systems, input/output devices, hard copy and video terminals, and commu-
nication interfaces. This large selection of peripheral equipment allows DIGITAL customers to tailor
systems to meet today’s specific needs, with the assurance of expansion capability for tomorrow’s
requirements.

Complementing the hardware offering, DIGITAL provides software products such as application
packages, operating systems, higher level languages, and utilities. These products bring the full capa-
bility to meet its commitment of increased performance at a lower price.

Possibly more important, DIGITAL provides resources and services to support all its products.

¢ Software consultant services range from getting a specialized system up and running to writing
custom application programs.

¢ A hardware maintenance group of more than 4,000 engineers worldwide is available to service
and perform preventive maintenance on all DIGITAL computer systems.

e Sales, Software Support, and Field Service representatives provide sales and service from more
than 350 locations in the United States and more than 35 foreign countries.

e Over 100 computer-related courses are available to all DIGITAL customers at worldwide
training sites.

* DECUS, the Digital Equipment Computer Users Society, the largest such group in the world,
sponsors symposia, publishes newsletters, and administers a program library for its members.
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DIGITAL philosophy as represented by the following statements reflects the kind of company
DIGITAL prefers to be to its employees and to the outside world on a perpetual basis, exemplified via
the Perpetual Clock above.

HONESTY

We want to be not only technically honest, but also to make sure that the implication of what we say
and the impressions we leave are correct. When we make a commitment to customers or to employees,
we feel the obligation to see that it happens.

PROFIT

We are a public Corporation. Stockholders invested in our Corporation for profit. Success is measured
by profit. With success comes the opportunity to grow, the ability to hire good people, and the satisfac-
tion that comes with meeting your goals. We feel that profit is in no way inconsistent with social goals.

QUALITY

Growth is not our primary goal. Our goal is to be a quality organization and do a quality job which
means that we will be proud of our product and our work for years to come. As we achieve quality,
growth comes as a result. :

The product we are selling includes the engineering, the software, the manufacturing, and the services,
which include Field Service, Software Support, Sales, Order Processing, Training, and manuals.

RESPONSIBILITY

Plans are proposed by managers or teams. These plans may be rejected until they fit Corporate goals
or until the Operations Committee feels confident in the plans. But when they are accepted, they are
the responsibility of those who proposed them. The impetus for the plan may come from outside the

group making the proposal, but when it is accepted, the proposal is the responsibility of the one who
proposed it.
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LINE MANAGEMENT

We particularly want to be sure that line management jobs are clear and well defined. Because so many
people are dependent on the plans of line managers, it is very important that the plans have regular
automatic measurements built into them. Meeting financial results is only one measure of a plan; other
measures are satisfied customers, development of people, meeting long range needs of the Corpo-
ration, development of new products, and opening new markets. We believe that our commitment to
planning assures our freedom to act.

SOCIETY

We are committed as a Corporation to take affirmative action in providing equal opportunity for
employment and promotion for all persons regardless of race, color, creed, or sex. We encourage all
employees to take responsibility in community, social, and government activities. We are always open
for proposals as to what the Corporation or an individual on Corporation time may want to do in
these areas. However, activities done on Company time or with Company funds should have a formal
proposal including ways of regularly measuring success toward goals.

ENVIRONMENT

As good citizens we have a responsibility to keep our environment free of pollution and to set an
example,

CUSTOMERS

We must be honest and straightforward with our customers and be sure that they are not only told the
facts, but that they also understand the facts.

To the best of our ability, we want to be sure that the products we sell answer the needs of the customer
even when that customer is too naive to understand these needs exactly. When we sell a product to a
customer, we want to be sure the Corporation fulfills the obligations we took on with the sale. We sell

our Corporation, not a single individual, to our customers and we must be sure all DEC commitments
are met.

COMPETITORS

We never criticize the competition publicly. We sell by presenting the positive features of our own
products. We want to be respectful of all competition, and collect and analyze all public information
about competitors. When we hire people from competitors, we should never press them for con-
fidential, competitive information, nor should we use confidential literature they may have taken with
them.

SIMPLICITY AND CLARITY

We want all aspects of DEC to be clear and simple and we want simple products, proposals, organiza-
tion, literature that is easy to read and understand, and advertisements that have a simple, obvious
message. We have thousands of employees and many thousands of customers. We have to keep things
simple to be sure that we all work together. Our decisions must always consider the impact on the
people who will be affected by them.
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OEMS
Standard products are the base of our business. At times, in certain areas, we will invest in software

and hardware specifically for special markets. But we should never lose sight that the base of our
business is our standard products.

We are very dependent on selling to OEMs. There are more applications for our products than we
could ever develop. In addition, there are many risks to be taken in developing new fields which we
cannot afford. We therefore are very dependent on OEMs, and when they take the risks and they are
clever enough to be successful, we should be most respectful of their risks and their effort. When our
OEMs are in trouble with a customer, we should tell them.

PERSONNEL DEVELOPMENT

We encourage people to develop technical skills, breadth of knowledge, and expertise in a specific area.
We also encourage people to develop supervisory and management skills. We believe that individual
discipline should be self-generated.

PROMOTION

We promote people according to their performance, not only their technical ability but also their
ability to get the job done and to take the responsibility that goes with the job. Ability is measured not
only by past results, but also by attitude and desire to succeed. Performance results are also used to
decide whether a person should remain in his or her current job.

HIRING FROM CUSTOMERS

We should be exceedingly careful when hiring employees from customers. Sometimes this is reasonable
and desirable; but we should do it with all caution and by being sure that the employee first tells the
customer and allows the customer the chance to compete against us.

FIRST RULE
When dealing with a customer, a vendor, or an employee, do what is “right”” to do in each situation.

1.3 DIGITAL STRUCTURE

DIGITAL operates on a matrix structure which is not used by many companies and, therefore, most
people are not familiar with how it works. Briefly, a matrix organization is one in which many mem-
bers are responsible to more than one person. It is designed to provide checks and balances in decision-
making as well as to ensure that major proposals receive full exploration from all interested parties.
The matrix organization is one of DEC’s greatest strengths which makes it possible to view the overall
business from a variety of viewpoints. For example, it is possible to look at a single product across
Product Lines from an Engineering or Manufacturing viewpoint. Sales can be viewed worldwide by
Product Line. A single country or region can be examined across functions and Product Lines. Product
Lines can develop and market products using the resources of Engineering, Manufacturing, and Field
Service organizations.

A matrix organizational structure requires people from all areas of the corporation to communicate,

work together, and see one another’s viewpoints. Employees feel responsible for more than one aspect
of the business.
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Figure 1-1 shows another interpretation of DIGITAL’s matrix structure, highlighting major areas of
involvement between people within the four major divisions: Engineering, Manufacturing, Product
Lines, and Sales (Field Organization). Chapter and paragraph references are included in the figure
indicating those sections of text providing more detail.

Engineering performs product development according to plans agreed upon with Product Line Mar-
keting. Engineering also performs advanced development, providing a high degree of technical special-
ization in Printer, Computer Systems, and Software Engineering, major corporate processes, and
research to maintain DIGITAL as a major competitive factor in the marketplace. Engineering Ser-
vices, Documentation Control, and Purchase Specifications are provided in support of Engineering.

Product Lines have most of the functions you would expect to find in a small company. The focal point
for profit measurement at DIGITAL is the “Product Line.” Product Line Managers are responsible
for profits accrued by their market areas. One or more Product Lines within a market segment may be
targetted at very specific markets with resident engineering groups established to meet the needs dic-
tated by Product Line market areas.
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Sales (Field Organization) consists of Sales, Field Service, and Software Support groups within most of
the field offices. Sales field offices in North America, Europe, and General International Area loca-
tions provide promotional and sales services. Sales training programs are developed by Sales Training
groups and made available to the entire sales force.

Field Service Product Support groups develop Field Service maintenance and business plans, hard-
ware documents, training requirements, product safety requirements, reliability and maintainability
programs, and evaluation of these functions during new product development. Software Support pro-
vides software services to satisfy DIGITAL’s software needs in the field in the areas of warranty
support, sales support, and consulting services.

Manufacturing’s function is to produce DIGITAL’s products at the product’s specified quality level, at
a manufacturing cost which maintains a competitive position in the market, and to a schedule that
meets commitments which have been made to our customers. Manufacturing operations include ap-
proximately 26 manufacturing facilities. U.S. locations are in New England, the Southwest, and the
West Coast. International locations are in Puerto Rico, Canada, the British Isles, Germany, Hong
Kong, and Taiwan.

Manufacturing has a matrix management structure. Four line organizations, Systems Manufacturing,
High-Volume Manufacturing, CCM (Components, CPUs, and Memories), and External Manufac-
turing operate via nine manufacturing groups. Plant reporting is within these groups. The functional
organizations cross all line organization boundaries. The key functions which reflect manufacturing’s
activities are: Manufacturing/Engineering, Quality Assurance, Materials, Distribution, Planning,
Finance, and Employee Relations.

1.4 NEW DEVELOPMENT STEERING PROCESS

The New Development Steering Process was established to provide better interaction between engi-
neering and marketing planning. The Engineering Board of Directors (EBOD) informs the Marketing
Committee (MC), of which Gordon Bell is a member, of current product development investment
plans and consequences. The EBOD also decides on and informs the MC of the partitioning of prod-
uct development investments into ‘“‘Pots” (see below). EBOD members are appointed by the Market-
ing Committee.

The membership of each “Pot” is a system team appointed by the EBOD. The role of Pot Chairman
and the Strategy Manager in the operation of the system teams is as follows.

Strategy Managers will bring alternative product (mix) strategies forward, get formal approval by the
Pot membership for the product development allocation, report progress of the product developments
against the plan, and accept final responsibility for the soundness of the strategy.

Pot Chairmen will get alternative product/market strategies tested, drive for clear decisions and state-
ments of selected strategies, make sure that the interactions at the Pot meetings are effective, and that
marketing needs are stated and met. The Pot Chairmen will be responsible in this role to the Engineer-
ing Board of Directors.

EBOD and Pots Membership

Engineering Board of Directors
Chairman: Andy Knowles
Secretary: Bruce Delagi
Development: Bob Puffer, Dick Clayton, Larry Portner
Product Lines: Ed Kramer, Bill Long, Julius Marcus, John Leng, Jake Jacobs
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Real Time and Computation
Chairman: Charlie Spector
Strategy Manager: Bill Heffner
Secretary: Jack Mileski
Staff Support: Steve Mikulski
Development: George Plowman, Bernie LaCroute, Mike Tomasic, Grant Saviers
Product Lines:
John Buckley (DDP/GIS), Larry Wade (OEM), John Mucci (LDP), John Adams (ESG)

Commercial Applications
Chairman: Buzz Brooks
Strategy Manager: Ed Fauvre
Secretary: Bill Picott
Development: Bill Demmer, Bob Peyton
Product Lines:
Glenn Reyer (DDP), Ron Olson (OEM), Ron Sparck (EPG)

Nets and Communications
Chairman: Don Alusic
Strategy Manager: George Plowman
Secretary: Chuck Stein
Development: Vince Bastiani, Al Dziejma, Tom Donovan
Product Lines:
Jerry Cox (IPG), Don Street (LDP), Bob Klein (LCG), Sal Crisafulli (Business)
Other: Dick Pascal (Field)

Terminal /Small Systems

Chairman: Jerry Witmore

Strategy Manager: Al Dziejma

Secretary: Bob Moss

Development: Ed Corell, George Beason, Steve Teicher

Product Lines:
Joe Meany (OEM), Bill Chalmers (Terminals), Tom Walton (Micro), Mike Gallup (Busi-
ness), Al Wallack (LDP), Bill Turner (DDP)

Base Systems
Chairman: Art Campbell
Strategy Manager: Dick Clayton
Secretary: Frank Sanjana
Development: Jim Marshall, Bill Demmer, Pete van Roekens, Bill Heffner, Ed Fauvre
Product Lines:
Mike Mensh (TELCO), Bill McBride (LDP), Anders Nordin (IPG), Herb Shanzer (DDP)

Storage Systems

Chairman: Roger Cady

Strategy Manager: Grant Saviers

Secretary: Ken Sills

Development: Bob Peyton, Ron Ham

Product Lines:
Ulf Fagerquist (LCG), Steve Coleman (OEM), Leo Shpiz (BUS), Mike Marshall (IPG), Art
Massicott (DCG)

Other: Lon Beaupre (Mfg.), Don Busiek (FS)



The systems teams depend on product specific interaction of the Product Steering Groups (PSGs)
which are chaired by the respective Development Manager and/or Product Manager of an engineering
area. Membership consists of Buyers (Product Lines), Manufacturing, Diagnostics, Product Managers
and Development Managers, as well as managers of other involved engineering areas. Appointment is
by the manager of the represented group. The purpose of PSGs is for communication and review of
product-related tactics and day-to-day issues with the technology/manufacturing area manager.

Only a partial listing of PSG groups appear at this printing. Additional groups will be included in
future updates of this manual. System Teams (Pots) will charter PSGs as they determine a require-
ment.

PSG Chairman Location Ext.
Disk Grant Saviers ML1-3/ES8 2357
Tape Bob Peyton MLI1-3/E63 5118
Small Systems (SW) Dick Angel ML12-3/A62 3632
Small Systems Mike Worster MLS5-3/E12 3531
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CHAPTER 2
LIFE OF A PROJECT

2.1 SCOPE

From product inception to steady-state production, a project involves considerable top-down planning
that addresses “What to build,” “How to build it,”” and ‘“Who is involved.” This chapter presents an
overview of the life of a project to help you, the engineer, (1) determine what your responsibilities
are, (2) understand how you are involved, and (3) know which groups you will interface with dur-
ing the process.

2.2 COMMON GOAL

Like other large organizations, DIGITAL has a structure that helps us channel our energies. Our
structures are abstractions built upon real people. We let the structures survive only as long as they
help us get our job done. These are the important things to remember about our corporate structure.

1. It influences the way we work, but it never takes responsibility for what we do; only people
can take responsibility.

2. Itis there to help get the job done; it works well for things like policy decisions. When ideas
and problems are involved, however, people are encouraged to talk with anyone in the
organization who should be informed or who can help. Don’t let structure bar the way.

3. Wealways try to push decisions down to the lowest level where all information is available.

We must all work together toward a common goal, but we should be aware of the needs and per-
spectives that each of us brings to the job. Bear in mind that marketing is just as important as design
and manufacturing. We can build the best product in the world, but unless we tell our customers about
it, they won’t buy it and the product fails.

2.3 AREA OF RESPONSIBILITY

Your job is to find out what is right, and then do it. DIGITAL’s products are used in critical appli-
cations where malfunctions can be expensive for our customers, and in some cases can cause injury to
people and property. You are the only one who understands your product completely and must focus
on decisions that affect these kinds of applications.

One of the most difficult adjustments at DIGITAL is realizing that you may have little authority over
many aspects of your product even though you are responsible for all of it. Hence, it is not sufficient to
do what is right; you must convince other responsible people of what is right. This is in part a check on
your ideas. You should begin to wonder about your decisions when you can’t convince others who
work with you. It also forces clarity in your thinking. Good communication is a very important part of
what is right. You must understand how your specifications will be interpreted. You must ensure that
sales personnel and customers understand the limits of a product’s specifications. Malfunction due to
misuse by a customer is an acceptable excuse only if our customer can be made aware of that misuse
through clear and accurate communication.

If you bring honesty, integrity, and love to the people with whom you work, you will succeed where
others who look upon DIGITAL’s method of product development as a silly game, fail. It is up to you.
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2.4 LIFE OF A PROJECT

Effective development and support of our products is essential. Remember that a product is more than
hardware; it is documentation, marketing, software, manufacturing, and support. It is reliability and it
is profitability.

The Product Manager has overall responsibility for a product and direct responsibility for pricing and
marketing. You must interface with the Product Manager and the Product Line(s) Support and Devel-
opment people to coordinate activities in other areas. Ensure that the Product Manager does not
overcommit you, yet keep in mind that you owe him the best product that money can buy. You also
owe all of the people who work on your product complete cooperation and you owe respect to your-
self. If you cannot identify a Product Manager for your product, you are it. The major actions that
occur during the life of a project are illustrated in Figure 2-1.

2.4.1 Planning (What to Build)

Many people must work on your product besides those for whom you are responsible. Starting a
product involves a lot of planning and requires much iteration and effective communication both
vertically and horizontally at all levels of the corporation. The following paragraphs identify the objec-
tives, the people involved, and the tools necessary to ensure that DIGITAL’s products are both re-
liable to the customer and profitable to the corporation.

Objectives

¢ To identify a problem, a set of problems, or simply the needs of our customers, and propose a
solution that will satisfy them and bring profit to the corporation.

e Explore and define the solution (a potential product) by evaluating its technical, financial, and
marketing implications.

o Provide enough information to allow the people with the funds to give the go-ahead for further
planning. Possible delay in funding aoes not curtail development; planning continues unless
notified to stop.

People and Groups Involved

Project Engineer
Product Manager
Product Line Manager
Product Line Marketing
Software Engineering
Customers

Manufacturing 2X2 Partner*

} May be the same person

Tools

Engineering Proposal (essentially a project specification) - (refer to DEC STD 009.)

Project Plan (Scheduling ~ refer to DEC STD 008.)

Product Business Plan (refer to DEC STD 130, Rev B.)

Manufacturing Support Plan (refer to “Manufacturing New Product Introduction” in Chapter
3).

*Your Manufacturing 2X2 Partner is identified by your Engineering Manager, Manufacturing Group New
Product Manager, or Joe St. Amour, who is Manager of the Manufacturing New Product Introduction Group.
Refer to Paragraph 2.4.2 for a description of the 2X2 team and the writeup on “Manufacturing New Product
Introduction Group” in Chapter 3 for more information.
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Engineers may be assigned to a project when the “What to build” phase has been determined. The
decision to build a new system is jointly determined by Central Engineering (Office of Development)
and the Engineering Board of Directors (EBOD).

Project plans implicitly cover five years into the past for products in support, and about three to five
years into the future for products entering the design phase. Major decisions on new products are
usually made during formulation of these plans.

It is often difficult to tell when the “What to build” phase ends, but project approval in the form of
official funding and a Design Review of the functional specification are two indications that usually
mark the end. If you become involved with the project when the functional specification is already
written, keep in mind that it may be (1) incomplete, (2)inconsistent, or (3)impossible for reasons
you discover during the design phase. In such cases, the specification requires updating with con-
currence of at least the Product Manager and the Product Line Marketing Managers where major
products are concerned and concurrence of at least two people (remember that the Project Engineer
and the Product Manager may be the same person).

NOTE
The Design Review process, types and timing, con-
tent and schedules vary according to your project,
which may not require all reviews presented in this
chapter. Refer to DEC STD 007 for answers to the
following questions:

Which projects require Design Reviews?
How is a Design Review Committee formed?
When are Design Review sessions held?
What is the output of the Design Review
Committee?

Review
A series of Design Reviews aids the engineer in conceiving and developing the project in a logical and

practical manner. Before going into the design phase, a Specification and Concept Review should be
held to assure that the specification:

1. Completely describes the equipment to be designed, including interfaces (physical and elec-
trical) and a functional relationship between inputs and outputs;

2. Demonstrates the planned implementation of the design (block diagrams, flow diagrams,
analysis, specifications for sub units, etc.);

3. Includes tentative mechanical, packaging, test and maintenance, thermal and power require-
ments, and concepts.

The reason for spending time in getting everyone to approve a project is to allow the business and

support managers to implement their plans with confidence that they are working on the same product
you are.

2.4.2 Design (How to Build it)

A two-by-two method of product development is used at DIGITAL. Every project is managed by a
two-person team; one from Engineering and one from Manufacturing. They are the focus for design
decisions and are jointly responsible for introducing the product into Manufacturing.
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Engineering responsibilities include:

Planning, Design, Testing, Documentation
Startup (jointly with Manufacturing)
Support of production and Field Service
Meeting cost goals

Shipping on schedule.

Manufacturing responsibilities include:

Product Introduction Plan

Influence design to ensure manufacturability

Capacity forecasting

Volume production - documentation and successful implementation.

It is highly important for you to identify with your Manufacturing Partner. Refer to the ‘“Manufac-
turing New Product Introduction” writeup in Chapter 3 for direction to the “‘right people” to contact.

The rest of the people within the groups listed have developed special expertise in their own areas. The
interaction between you and the various groups and the assistance they offer is discussed in detail in
Chapter 3.

Objectives

Design a product that is programmable.
Design a product the customer can use.
Translate the functional requirements into a design that Manufacturing can use to build.
Provide a design that is serviceable by Field Representatives.
Provide enough detail to allow support groups which include:
Drafting,
Technical Documentation,
Test Personnel, and
Programmers,
to do their jobs.

People and Groups Involved

e Design Engineer
} Design Decisions

Manufacturing 2X2 Partner

Software Engineering
Help to define software interface,
Create drivers and define intelligent tests and standards.

e Component Engineering
Help research and specify component needs.

Purchasing
Help with vendor selection, sourcing and problem solving.

Design Drafting
Provides manual and automatic design drafting assistance; information about DEC Stand-

ards, documentation, and corporate guidelines. Watches spending and acts as a commu-
nication link for all Engineering services.
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Diagnostic Engineering . ) )
Assist in hardware/software tradeoffs and logic partitioning decisions; generates diagnostics
for your product.

Model Shop
Supplies fabrication in metal, plastic, wood, clay, and foam. Assembles prototype modules,
small subassemblies, and cable harnesses. Provides PC board modules, hand testers, odd
jobs, and quality testing. Provides low volume blasting of PROMs,

Technical Documentation
Provides documentation planning, technical writing services, publication services, printing
and distribution services.

Mechanical Engineering
Packaging design, materials evaluation, connector tests, heat transfer/flow, casting and
molded parts design.

Industrial Engineering
Industrial design, appearance, and product design concepts (panels, colors, etc.).

Field Service Product Support
Help design in supportability features and plan for field support. The Support Plan in-
troduces your product to all Field Service offices. .

Reliability Engineering
Provides early mean time between failure predictions.

Appropriate Process Engineering Group

Advanced Process Engineering

CPU Process Engineering

Terminals Process Engineering

Disk/Tape Process Engineering

Cross Products Process Engineering
Consult with the engineer on our way of manufacturing/testing and the manufac-
turability /testability of the product. When necessary, they can design jigs and tools to
facilitate manufacture.

Even though you may not need the services of all the above groups, you should know how they can
help and at what stage of product development you should seek their help.

Tools

Review

Functional Specification (DEC STD 009)

Engineering Project Plan (DEC STD 009)

Manufacturing Plan (Mfg. 2X2 Partner)

Other applicable DEC Standards
A listing of DEC Standards, revision and titles is available from Engineering Information
Services and Distribution Services (location and extension provided in the DEC Telephone
Directory).

A logic, circuit, and/or mechanical Design Review should be held prior to ending this phase. People
from outside the project attend these reviews and help you find problems and offer their advice.
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Preliminary Logic Design Review

This should be held as soon as possible after completion of the design and prior to generation of board
layout. The data should include the logic diagrams, some form of specification, preliminary map of the
locations of chips and pins, timing diagrams of critical paths, etc.

Preliminary Circuit Design Review

(Not applicable to “pure” logic using purchased chips.) This review should be held as soon as the
circuit is designed and the supporting analysis and critical portions have been breadboarded, and prior
to the generation of artwork and detailed packaging. The data available should include the schematic,
parts lists, stress calculation, stability analysis, power requirements, MTBF estimates, and supporting
test data.

Preliminary Mechanical Design Review

This should be held prior to generating a complete set of drawings so that the inputs from Manufac-
turing, Field Service, and other attendees can be considered. You should show sufficient detail in the
project specification or a separate mechanical specification to assure that the design will meet all
requirements. Y ou may include sketches, models, mock-ups, and/or assembly type drawings, analysis,
and calculations to show thermal and structural integrity.

2.4.3 Prototype Evaluation
To build a prototype, you will probably need the services of the Model Shop. They have the facilities to
assemble prototype modules, small subassemblies, wire-wrap, cable harnesses, etc. (see Chapter 3).

Objectives

e To shake the bugs out of your design.
¢ To document what your product can and cannot do.

People and Groups Involved

Engineering
Component Engineering
Model Shop
Diagnostics
Environmental Testing
Reliability

Tools

e DEC Standard 102 and other DEC Standards relating to your needs (refer 1o Paragraph 2.4.2,
Tools).

DEC has test chambers for environmental testing for heat, humidity, and supply voltage and fre-
quency. These factors can be isolated or coupled. Outside testing facilities are used for additional
testing as required.

Your test strategy depends on the intended market, the intended manufacturing process, and the
product itself. Component Engineering, responsible Process Engineering Group (CPU, Disk/Tapes,
Terminals, Cross Products) and Reliability can help with a test strategy. Reliability can also help in
statistical analysis.

You will need diagnostics to help test your product. Ensure that Diagnostic Engineering’s schedules
mesh with your own,
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When you are satisfied with your design, Reliability Engineering will evaluate engineering prototypes
and/or initial manufacturing pilot units. The Environmental Testing Group and Acton Labs will do
the testing required by DEC Standard 102. Refer to this standard for more information.

Review
A Prototype Test Review is held to examine the results of prototype testing and conclusions drawn
from the test data. This information should be presented to the reviewers and planned corrective

action should be discussed in great detail. This review is held only if prototype evaluation has changed
the specification.

2.4.4 Product Documentation

You must provide all the information necessary to allow in-house people to develop all of the docu-
mentation required to build, sell, support, and maintain your product.

Objectives

® To describe clearly, accurately, and completely the product you plan to build.
® To ensure adequate documentation is made available to all users and maintainers.

People and Groups Involved

® Creators
Design Engineers and Technicians
Design Drafting } Internal Documentation
PC Layout (manual and automated)
Design Engineers and Technicians

Training } User Documentation
Technical Documentation

® Users
Manufacturing
Field Service
Training
Customers
Software Engineering
Field Service Depot Repair

® Maintainers
ECO Control (Internal Documentation)
Technical Documentation (User Documentation)

Tools

* Functional Specification
® Field Service Philosophy
® Applicable DEC Standards

Internal documentation is required to allow Manufacturing to make your product, Field Service to
service it, and ECO Control to implement corrective action when changes are required. User documen-
tation allows our customers to get the best use from our products.

You should contact the Technical Documentation group and your satellite supervisor when you are
setting up your schedule. They can help you with your schedule and with your budget.
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In general, the more information you put into your specifications, drawings, and product descriptions,
the faster and better the documentation job. In the technical documentation area especially, the biggest
problem is access to good information. Try to make yourself available to answer questions. Shortcuts,
skimpy information, and sloppy drawings greatly degrade the documentation.

Good documentation allows our Field Service people to save money. Even more important, it makes
our people more efficient. This is especially important since the supply of qualified people is limited.
You will obtain a significant cost savings for your product by making sure you get the best documenta-
tion possible.

PC layout can be manual or automated. The manual job takes 10 to 13 weeks; the automated job takes
less. For boards made to DEC Standard 030, with fewer than 100 ICs, automated PC layout takes 6 to
8 weeks, and there is no need for an extra week for GEMS* digitizing.

Review
A Final Specification Design Review is held to assure that the specification is correct, complete, and
acceptable. The data supplied to the reviewers is a complete specification.

Once you authorize limited release of your product specifications, your drawings go under ECO (Engi-
neering Change Order) control, and you must sign off any changes made after that. DEC Standard 100
describes the ECO process. Make sure that the Training Department is aware of your product and is
scheduled to give courses at the appropriate time. They can give you feedback on how much documen-
tation is necessary. Anything you don’t supply that they need, they will have to write themselves - at a
greater expense (because they often have less information to work with) and with less general useful-
ness, because training materials do not get the same kind of distribution that standard user manuals
get.

2.4.5 Requirements For Testing

Equipment for testing, procedures for manufacturing, and field fault analysis must be ensured for
testing prototypes and first manufacturing builds.

Objective

¢ To make sure that proper manufacturing testing equipment and procedures are available.

* To make sure that proper testing equipment and procedures are available for installation and
service.

¢ In both cases, balancing cost of manufacturing, or servicing the product against the cost of
testers and test programs.

People and Groups Involved

Engineering

Manufacturing 2X2 Partner

Test Strategist
A representative from the responsible Process Engineering Group (CPU, Disk /Tapes, Ter-
minals, Cross Products) Refer to “Process Engineering’ writeup in Chapter 3 for proper
contact.

Reliability

Environmental Test

Diagnostic Engineering

Model Shop

Field Service Product Support

*GEMS is described in Chapter 3, Design Drafting.
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Tools

® Test Strategy
® Business Plan (for projected volume)
® Manufacturing Plan

The people involved should combine their technical know-how in developing the manufacturing and
field test strategy.

The Model Shop will provide testers for small quantity requirements; the responsible Process Engi-
neering group will take care of volume production of testers. Testers and module jigs are handled
through Test Equipment Manufacturing (Process Engineering group in Acton).

Review

Pre-release mechanical, logic, and/ or circuit Design Reviews are held as necessary to examine the details
of changes in testing found desirable or required in prototype build and evaluation, prior to limited
release for pilot production. The reviews may be combined if the changes are minor.

2.4.6 Manufacturing

You must introduce your product to Manufacturing. It is of utmost importance that the Manufac-
turing facility that will build your product and your partner in the 2X2 team effort be identified early
in the life of your project. Refer to the “Manufacturing New Product Introduction” writeup in Chap-
ter 3 for direction.

Objective
e To translate your design into a product our customers can use.
People and Groups Involved

Engineer

Manufacturing 2X2 Partner
Drafting

Field Service

Marketing (Product Lines)
Relevant Plant’s Materials Manager
Purchasing

Component Engineering

Purchase Specifications

Advanced Process Engineering
Responsible Process Engineering group (CPU, Disk/Tapes, Terminals, Cross Products)
Diagnostics

Tools

Business Plan (DEC STD 130)

Manufacturing Plan (Manufacturing’s New Product Manager)

Parts List and Purchase Specifications (refer to ‘“Component Engineering” in Chapter 3)
Product Line Forecast (Rainbow Books, Chapter 4)
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The following items are necessary for introducing a product to Manufacturing:

e Complete Documentation Complete parts list, including part descriptions for all assembly

levels of the product.
Parts List — Engineering Responsibility

Part Description — Engineering Services Responsibility

Manufacturing print set for all modules and testers - provided via Engineering Services
Training for technicians (Manufacturing Training Courses)
On-site support (Diagnostic Engineering)
Diagnostics and tester software. (Major systems use so-called ACT testers — Automated Com-
puter Testing). Software for such systems must be budgeted separately. Automated Product
Test (APT)
Models if required (Model Shop)
Templates for insertion, or tapes (Engineering Design Services)
Multi-sourcing for new components
Incoming inspection procedures and test equipment } (Component Engineering)
Testing procedures and equipment

If you’re using new or unusual parts, or require a large volume of parts, be sure to allow enough time
for the facility to stock them. Purchasing can help you with this kind of information. Some Manufac-
turing facilities perform a “burn-in” for each new product (Process Maturity Test, PMT) toevaluate
whether the Manufacturing process is a mature one capable of producing products at the desired
quality.

Review

Final mechanical, logic and/or circuit Design Reviews are held to examine the problems and corrective
actions found desirable during pilot run (first physical product builds) prior to release to full produc-

tion.
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2.4.7 Installation and Acceptance
Installation procedures and customer acceptance tests should be available to the Field Service Support
people to install and test the product (system).

Objective
e Install and test system on site.
People and Groups Involved
Site Planning
Design Engineer

Field Service Support
Marketing (Product Lines)

Tools

e Installation Procedures

e Acceptance Tests } Hardware Manual

The Engineer, Field Service Product Support representative, and the Marketing Manager, with the
help of the systems programmers, diagnostic programmers, and Software Support people should have
combined their efforts in supplying the proper installation procedures to the Technical Documentation
group in time to publish that information prior to the product delivery date. When the product is
operating properly after installation and test, it is turned over to the customer.
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CHAPTER 3
GROUP RELATIONSHIPS

This chapter contains a brief description of Hardware and Software Engineering, Manufacturing,
Product Lines, Service Groups, and other related group functions and responsibilities. The informa-
tion presented herein provides you with an effective guide in determining what is happening, who is
responsible, and when and how to establish a good relationship with the people you may have to
interface with in the performance of your job.

We have worked with individuals from each represented group in this chapter with sincere intentions
to develop a coherent, clear, and concise presentation of the many organizations within DIGITAL.

We realize that the descriptions of the diversified and complex groups and your relationship with the
people within these groups require refinement in content and format. We hope to accomplish this in
future printings since we expect to update this manual on a quarterly basis.

However, we hope that we have succeeded in providing you with meaningful information NOW. We

welcome your comments and suggestions for improvement via the Reader’s Comments form provided
on the last page of this manual.



3.1 TAPE ENGINEERING

Tape Engineering plans and develops floppy disks and low, medium, and high performance tape
products. They solicit the appropriate Product Lines to determine user requirements identified by {he1r
market areas. The group structure and the responsible people who should be contacted are given
below.

TAPE ENGINEERING (MANAGER, BOB PEYTON)

-—— SMALL SYSTEMS MASS STORAGE

F— ENGINEERING MANAGER {CHUCK YOUSE)
L— PRODUCT MANAGER (CHET JU)

F— SMALL TAPES

—— ENGINEERING MANAGER (HEINZ FINDEISEN)

—— PRODUCT MANAGER (ED SIEGMAN)

‘— LARGE TAPES

—— ENGINEERING MANAGER (JOHN HESS)

— PRODUCT MANAGER (ED SIEGMAN)

MA-0502

When Should Tape Engineering be Contacted?

Primarily, Product Lines or anyone within DEC who has problems or good ideas with respect to tape
products should contact the responsible person(s) as early as possible during the planning and design
concept stages of their product.

What Tape Engineering Can Supply

e Resource to the company in magnetic coated flexible media and equipment technology in all
forms; floppies, half-inch tape, tape cartridges, cassettes, and their successors.

o Identify and develop successor technology where applicable.

e Define and develop tape products (and successor technology products) that are broadly appli-
cable and responsive to market needs as identified by the Product Lines.

o Define and develop tape products that are specific and narrow in scope but strategic in func-
tion.

¢ Oxide-coated mylar technology.
What Tape Engineering Needs to Accomplish Their Goals

¢ Product Plans
® Description of needs
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3.2 DISK PRODUCTS

The Disk Products group is responsible for designing rotating mass storage devices or disk subsystems
for DIGITAL. Disk Development groups are responsible for designing disk products from the com-
ponent level design up to subassemblies and the total product development. They are also responsible
for releasing their designs to Manufacturing and maintaining their products in the field during early
customer ships.

DISK PRODUCTS (MANAGER, GRANT SAVIERS)

——DISK ENGINEERING
TECHNICAL DESCRIPTION, DESIGN AND RELEASE TO MANUFACTURING
OF ROTATING MASS STORAGE DEVICES

—— PRODUCT PLANNING
RESPONSIBLE FOR DISK PRODUCT STRATEGY FOR THE FUTURE

PPRODUCT MANAGEMENT

RESPONSIBLE FOR ALL BUSINESS ASPECTS OF DISK PRODUCTS;
INTERFACE WITH MARKETING AND THE PRODUCT LINES.

MAJOR DISK DEVELOPMENT PROJECTS HAVE AN ASSOCIATED PRODUCT
MANAGER

—— ADVANCED PRODUCT DEVELOPMENT

NEW IDEAS RELATED TO DISK PRODUCT TECHNOLOGY. RESPONSIBLE

FOR BRINGING NEW IDEAS TO THE BREADBOARD STAGE AND DEMONSTRATE
FEASIBILITY.

——SUBSYSTEMS

RESPONSIBLE FOR CONTROLLER FUNCTIONAL SPECIFICATIONS, HARDWARE
DESIGN AND RELEASE TO MANUFACTURING.

PROVIDE NECESSARY DOCUMENTATION ASSOCIATED WITH THE SUBSYSTEM.

MA-0499

(Group Managers will be identified in the next printing.)

When Should Disk Products be Contacted?
Whenever an engineer, a Product Manager, a Product Line representative, or anyone within
DIGITAL has the need for the expertise that the people within the Disk Products group can provide.

What Disk Products Can Supply

Business and technical advice on specialized selection of disk products
Expertise in design of rotating mass storage devices or disks
Acquisition of disk products from outside vendors

Linear voice coil actuators and servos

Read/write electronics technology

Magnetic recording technology

Disk subsystem concepts

What Disk Products Needs to Accomplish Their Goals

¢ Business Plans
* Description of needs
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3.3 RESEARCH AND DEVELOPMENT (R&D)

The Research and Development group provides research, advanced development, information ser-
vices, consulting, technical education, and technical staff services to the corporation, with particular
emphasis on meeting the needs of Central Engineering.

When Should You Contact R&D?

Whenever you have a need for their services; contacts are identified in the following descriptions of
their areas of expertise.

What R&D Can Supply to You
o Research - conducting an internal research program and interfacing with external researchers.

This is R&D’s largest activity. “R&D Group Strategy,” ‘“R&D Group Plan for Current Fiscal
Year,” and “R&D Project Procedures” are documents that contain information on what they
are doing and how they are doing it and are available to you on request.

They are anxious to consider suggestions from all within the company - let them hear from
you.

The group writes a monthly report which includes project status reports on every active re-
search project. This is also available to you on request. Every project has a plan, and periodic
technical reports are issued. Most projects have special interest lists for those who would like to
receive memos and other more detailed material on the topic. However, the best way to learn
more about a specific project is to contact the Project Leader directly.

e Advanced Development activity complements both their own research and the Advanced De-
velopment activities that are distributed among many other engineering groups.

* Information Services - provided by the Corporate Library (detailed description provided in
another section of this chapter).

* Consulting - providing consulting on a wide variety of technical subjects, utilizing both inter-
nal and external resources. (Contact Rollins Turner, Ext: 3938.)

¢ Technical Education - supplying, influencing, and coordinating technical education activities
within Central Engineering.

They are willing to provide technical speakers from their group on a broad range of subjects,
including their current research projects. For a list of topics and speakers, contact Dee John-
son, Ext: 7687,

The group also coordinates a monthly Engineering Seminar. Contact George Poonen, Ext:
3537 for more information.

® Technical Staff Services - providing other technical staff functions as designated by the Vice
President of Engineering, with emphasis on those services which are future oriented, are lever-
aged by a broad payoff, or serve to bind together the activities of diverse groups.

An example of this kind of activity is the semi-annual publication “The Research and Ad-
vanced Development Beige Book,” which draws together in one document the descriptions of
such activites throughout the corporation.



What R&D Needs From You

e Contact the person listed in the areas above or the R&D Group Manager, Jim Bell, Ext. 7687
for information.

3.4 PDP-11 SYSTEMS ENGINEERING
Systems Engineering performs a wide range of hardware development and support activities as de-
tailed below.

SYSTEMS ENGINEERING (MANAGER, PETER VAN ROEKENS)

—— MECHANICAL ENGINEERING (DICK GONZALES)

~—— SYSTEM PERFORMANCE EVALUATION (RALPH PLATZ, ACTING)
- SYSTEMS INTEGRATION (DICK TESTA)

|— SYSTEMS ARCHITECTURE (RALPH PLATZ)

F—— SYSTEMS INTERCONNECT ENGINEERING (HOWARD FINEMAN)

'—— ADVANCED DEVELOPMENT/SPECIAL PROJECTS (PETER JESSEL)

MA-0497

Mechanical Engineering

Provides mechancial engineering in the development of -11 family packaging as well as providing
follow-up support.

System Performance Evaluation
Develops tools for use in measurement of the -11 family computer performance. Assists other groups
in their system performance evaluations.

Systems Integration
Develops tools for -11 system configuration. Provides system product evaluations. Performs system

support activities in support of system manufacturing plants. Working development of system RAMP
(Reliability and Maintainability Program) goals.

Systems Architecture

Specifies and maintains global architecture definitions/specifications/standards for -11 family of
products.

Systems Interconnect Engineering

Develops new 1/0 bus structures and supports electrical interface integrity through -11 family and
cross-family bus standards (e.g., Massbus).

Advanced Development/Special Projects
Develops special systems projects. Currently involved with -11 multiprocessor development.

When Should Systems Engineering be Contacted?

Initial descriptions and preliminary project plans should be sent to Peter van Roekens at ML12-2/E71
as soon as available. They will then take the initiative to follow up as required.
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What Systems Engineering Can Supply

e Mechanical Engineering provides the assurance that -11 products meet specifications for heat
dissipation, noise level, vibration, and cabling requirements. It also supplies mechanical system
design input and support to Marketing and Field Service to ensure viability of the system in the
field environment.

e System Performance Evaluation supplies services and systems information on both DIGITAL
and competitive products. Offers assistance to other groups in running their analyses and in
subsequent interpretation of the results.

e Systems Integration provides assurance of dock-mergeable products. Configuration systems
support is supplied to manufacturing. In addition, Systems Integration offers an understanding
of and involvement in RAMP efforts at the conceptual level.

e Systems Architecture provides long-term architecture strategy and identification of problems,
issues, opportunities, and risks. Assists in architecture specifications and maintains global -11
specs.

e Systems Interconnect supports cross -11 interface options and helps solve related manufac-
turing and integration problems. It provides consulting, guidance, and tools to assure bus
compatibility and signal integrity throughout the -11 family. It offers higher performance and
lower cost systems by developing new bus structures. Systems Interconnect is also responsible
for Massbus, Serial bus, etc.

* Advanced Development/Special Projects currently are developing approaches to -11 multi-

processing and high availability. Offers expertise in the design of high volume standard sys-
tems.

What Systems Engineering Needs From You to Accomplish its Goals
Involve them. They have broad based expertise that can help you.

3.5 UNIBUS-11 ENGINEERING

The Unibus-11 Engineering group is responsible for the development and support of all Unibus-11
processors, 11/04 through 11/70. The group is composed of two development teams which split the
overall group’s responsibility by size. The Large-11 team (Contact: Jim Marshall, Acting) is respon-
sible for the 11/45 through 11/70, and the Small -11 team (Contact: John Sofio) covers the 11/04
through 11/40. The Advanced Technology team (Contact: Nathan Parke) is responsible for providing
an advanced development capability for new processor developments and for specifying enhancements

to existing products. They also serve as technology gatekeepers and as a source of micro-programmers
for the development teams.

When Should You Contact Unibus-11 Engineering?

Those persons desiring information on Unibus-11 existing designs and/or new products should con-
tact the respective Team Manager.

3.6 SYSTEM/PRODUCT MANAGEMENT UNIBUS-11

System/Product Management performs product management functions in the PDP-11 CPU and
Packaged System Product areas. The Product Management role includes responsibility for all tradi-
tional functional business areas, including Engineering, Manufacturing, Marketing, Sales, and Fi-
nance whenever appropriate from an integration of DIGITAL’s business and from a product
viewpoint. The following diagrams list some areas of appropriate product manager responsibilities.
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PACKAGED SYSTEM

BOB FLYNN —— INTEGRATES
PRODUCT MANAGER

MEDIUM PKG. SYS.
11/03,34 CPU BASED
OSCAR RODRIGUES
PDP-8 1

GARY COLE ~ I
T LARGE PKG. SYS.

11/65-ADVANCED-11

11/03 _ CPU BASED
ALAN DZIEJMA WALT COLBY
ADVANCED-11 I

BERNIE LACROUTE |

DEC 10/20 -
BRIAN SAMUALS

NOTE:

DASH LINES INDICATE THE NEED TO WORK WITH AREAS REPRESENTED;

NOT PART OF ORGANIZATION REPORTING LINES.

PRODUCT LINE MARKETING

COMPETITIVE ANALYSIS
MARKET ANALYSIS
MARKET STRATEGY
PRICING

SALES COMMUNICATION
SHIPMENT ANALYSIS
SHIPMENT FORECAST

SYSTEMS ENGINEERING

SYSTEM TESTING & VERIFICATION
SYSTEM DRAWINGS
PERFORMANCE ANALYSIS
SYSTEM DEFINITION

BUSINESS PLAN

COMPONENT PRODUCT MANAGERS

CENTRAL PROCESSOR
OPERATING SYSTEM
MEMORY

DISK

TERMINAL

COMPONENT PRODUCT ENGINEERING

RESOURCE ALLOCATION
PRODUCT DEFINITION

MANUFACTURING

FORECASTING IN SYSTEM MIX

INVENTORY IN SYSTEM MIX

PHASE-IN, PHASE-OUT SYSTEM
MIX PLANS

PRODUCT PROMOTION GROUP

FUNCTION/BUDGET CHART
FEATURE SHEETS
SYSTEMS SUMMARY
SYSTEMS CONFIGURATORS
SYSTEMS PRICE LIST

SALES

SOFTWARE SUPPORT STRATEGY
FIELD SERVICE STRATEGY
BOOKINGS ANALYSIS
BOOKINGS FORECAST

KEY CUSTOMER SUPPORT

FINANCE

MARKUP
GROSS PROFIT RETURN ON ASSET
MA-0443



PRODUCT LINE MARKETING

COMPETITIVE ANALYSIS
MARKET ANALYSIS
MARKET STRATEGY
PRICING

SALES COMMUNICATION
SHIPMENT ANALYSIS
SHIPMENT FORECAST

SYSTEMS ENGINEERING

SYSTEM TESTING & VERIFICATION
PERFORMANCE ANALYSIS

PRODUCT MANAGERS

PACKAGED SYSTEMS
OPERATING SYSTEM
MEMORY

DISK

PRODUCT ENGINEERING

RESOURCE ALLOCATION

PRODUCT DEFINITION
PDP-11 CPU PHASE REVIEW STATUS
MIKE TOMASIC (ACTING) | — |NTEGRATES BUSINESS PLAN

PRODUCT MANAGER

MANUFACTURING
11/04.05,34,44

MGR. BOB FLYNN, ACTING FORECASTING
INVENTORY

11/35,40,45,560,63,60,62 PHASE-IN, PHASE-OUT PLANS

MGR. TOM SHERMAN

11/70.74
MGR. MIKE POWELL

PRODUCT PROMOTION GROUP

PROMOTION PLAN
ADVERTISING

BROCHURES

HANDBOOKS

PRODUCT CONFIGURATIONS

SALES

SOFTWARE SUPPORT STRATEGY
FIELD SERVICE STRATEGY
BOOKINGS ANALYSIS
BOOKINGS FORECAST

KEY CUSTOMER SUPPORT

FINANCE

MARKUP
GROSS PROFIT RETURN ON ASSET

MA-0442
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When Should Product Management be Contacted?
Whenever appropriate from a product viewpoint.

Contacts: Group Manager, Mike Tomasic
Corporate Packaged Systems, Manager ~ Bob Flynn
Unibus-11 CPU Product Management, Manager — Mike Tomasic, (Acting)

What Product Management Can Supply
Whatever is reasonable from a product integration viewpoint.

What Product Management Needs to Accomplish Their Goals

Open two-way communication and support from all functions of DIGITAL whenever appropriate
from a product integration viewpoint.

3.7 TERMINALS ENGINEERING

Terminals Engineering designs video display and printer terminals and some I/O devices. The group
works closely with Manufacturing and Marketing and is highly cost-sensitive. The functional structure
and the responsible people are given below.

TERMINALS ENGINEERING (MANAGER, ED CORELL)

—— TERMINALS ARCHITECTURE {KEN FINE}
[—— PRODUCT MANAGEMENT (AL DZIEJMA)
TERMINALS AND SMALL SYSTEMS

—— PRODUCT DEVELOPMENT (ART WILLIAMS, ABE GERSHNOW)
(DICK BREWER, WALT TETCHNER)

HARD COPY TERMINALS

—-— PRODUCT SUPPORT {TOM STOCKEBRAND - IN ALBUQUERQUE}

HARD AND SOFT-COPY TERMINALS

MA-0501

When Should Terminals Engineering be Contacted?
Very early, possibly during the planning and design concept stages.

What Terminals Engineering Can Supply
o Advice on specialized selection of products
e Expertise in modification of a terminal
® Acquisition of terminals from outside suppliers, €.g., line printers and card readers.

What Terminals Engineering Needs to Accomplish Their Goals

* Product Plans
¢ Description of needs
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3.8 SMALL SYSTEMS ENGINEERING

Small Systems Engineering plays an integral role in DIGITAL’s low end, LSI-11 specific business. The
low end includes Intelligent Single Station Terminals, Intelligent Clustered Terminals, Small Stand-
alone Systems and Components (boards, chips, peripherals). The low end business is currently defined
as those products having a customer cost from approximately $1,000 to $15,000. This market segment
was created through evolutionary shrinking of hardware sizes and prices, while maintaining the func-
tionality of earlier systems.

Small Systems Engineering works closely with Software Engineering, Diagnostics, Documentation,
Product Support, the Product Lines, and other groups inside DIGITAL to create a coherent low end
offering. They are experimenting with modular packaging systems and such areas as drop-shipping
system components to customers.

Small Systems Engineering Group Managers and related functions are given below.

PDP-8, Manager: Stu Klein
This group is funded by the PDP-8 Product Line and provides:

Engineering support for all Omnibus and Micro-8 products.
Development of new PDP-8 products
Engineering support to other Product Lines developing PDP-8 based products

Information, consultation, and support to anyone within the company who has an interest in
PDP-8 related products

e Development of microprocessor based PDP-8 related products

When Should You Contact the PDP-8 Group?
Contact this group when you require information, consultation, and support in related PDP-8 areas.

Current LSI-11, Options and Support, Manager: Craig James
This group performs product support and standard and advanced product development functions.

® Support is provided via: (1) the Project Engineering Lab which is available for solving field
and customer problems and testing; (2) LSI-11 Bus application control, and; (3) front-end
design standardization.

e Standard product development of LSI-11 Bus options and standard systems which are of a

cross-product nature or have sufficient Product Line volume to support Central Engineering
Development.

Responsibilities include controlling (and exporting) basic LSI-11 chip set design and appli-
cation information to in-house design groups.

e Advanced projects include system development and custom LSI development of both CPUs
and special function controllers.

When Should You Contact Current LSI-11, Options and Support Group?

This group should be contacted when you require help in LSI-11 related areas. This group can provide
consultation on the use of test equipment available in the Project Engineering Lab. You may realize a
need for this service during the breadboard stage of your product.
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Interactive Terminals and Systems Group, Manager: Len Halio
This group provides:

e Standard high volume small systems packaging

o Leadership in video terminal/small systems architecture

¢ Dock mergeability and customer installability on a wide variety of video terminal/small system
products

e Model systems built to above concepts

e Highly interactive man-machine interface environment on small systems

When Should You Contact Interactive Terminals and Systems Groups?

During the product concept stage

Whenever you need information with respect to related small systems power supplies
When building or modifying a terminal

For consultation on architectural techniques.

3.9 ADVANCED-11 COMPUTER CHIPS ENGINEERING, Manager: George Beason
The Advanced-11 Computer Chips group is chartered to manage the identification, specification, and

development of state-of-the-art systems components and micro-circuit families to support low end
systems products.

When Should You Contact Advanced-11 Computer Chips Engineering?
Whenever you need relevant processor types as the primary engine for your product.

What Advanced-11 Computer Chips Group Can Supply to You

¢ Technology and managerial expertise to drive advanced processes into DIGITAL fabrication
facilities, assuring competitive performance and cost effective microcircuits.

o Support marketing evaluation of the opportunities and plans to sell chip level components.

* Technological link to the advances in process semiconductor architecture and circuits.
3.10 OPTION LISTS, DESIGN REVIEWS
Option Lists and Design Reviews are integral functions generated and maintained via the Office of
Chief Engineer. The individual responsibilities and how they relate to you are described in the follow-
ing paragraphs.
Responsibilities of the Chief Engineer, Dick Best

* Assigns option, model, and module numbers. Maintains listing and enters it into the Engineer-
ing Product Library System (EPLS).

e Approves Engineering Services Work Requests.

e Approves nomenclature on Master Price List Maintenance Form.



e Publishes:
Engineering Newsletter (monthly)
Option, Model, and Module List (monthly).

® Provides Technical and Engineering Systems consulting.

® Member of:
Engineering Review Board
Engineering Committee
Patent Committee.

Responsibilities of Carl Noelcke
® Administers Design Reviews:

Each product development project that has been assigned a Discrete Project Number and
has a well defined completion point is subject to the Design Review process.

Receives Design Review plans from Project Engineer and arranges to have Project Engineer
present plan to Engineering Committee for approval.

Secretary of Engineering Committee:
Arranges agenda
Writes and distributes minutes
Signs off DEC Standards.

Maintains Reliability Prediction System
* Engineering representative on Product Safety Committee

When Should You Contact the Office of Chief Engineer?
Whenever you need help in the areas for which the Office of Chief Engineer is responsible.

What Can the Office of Chief Engineer Supply to You?
Guidance and direction.

Reference Material

DEC Standards:
007, Design Review Process
008, Project Scheduling System
012, Inventory Class Codes
139, Reliability Prediction

3.11 POWER AND PACKAGING SYSTEMS

The Power and Packaging Systems organizational structure, individual responsibilities, and inter-
group relationships are described in the following paragraphs.

3.11.1 Industrial Design Group, Manager Dick Schneider

The Industrial Design group develops and maintains product designs that have a broad application.
Services encompass related aspects of:

Aesthetics

Human Factors

Product Concepts
Product Related Graphics
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Aesthetics — Develop a distinctive and attractive appearance that connotes a high quality product and
is appropriate to the end-user environment. The major concern is to establish a strong *“look-alike”
relationship throughout the Product Lines.

Human Factors - Ensure that products are: (1) easy to understand; (2} convenient, comfortable,
and safe to use; and (3) man-machine interface is an efficient part of the design concept.

Product Concept - Ensure that the basic configuration of the product, i.e., its structure, materials,
finish, physical and mechanical characteristics relate to other products in serviceability and cost effec-
tiveness.

Product Related Graphics - Concerned with product identification graphics such as nameplates, con-
trol graphics, packaging graphics in relation to shipping cartons; specifically, small unit type packages
that are inserted into larger cartons. Selection and control of color of products.

When Should You Contact Industrial Design?
Early contact, during the conceptual stage of your product affords Industrial Design:

¢ the time they require to study and understand your needs and to relate your product with other
products within the company.

e time to study alternative approaches.

What Industrial Design Can Supply to You
® Help in developing instructional material for non-technical users.
* Generate mock-ups, models, and prototypes.

* Integrating function in developing the functional aspects of the product:
Cooling
Cabling
New material identification and evaluation
RFI compliance
Manufacturing considerations

What Industrial Design Needs From You

Informal contact to describe your needs, which results in Industrial Design providing you with a
detailed proposal of their services.

3.11.2 Mechanical and Industrial Packaging Group, Manager Jim Lawrence
Mechanical and Industrial Packaging is represented by four individual groups, each responsible for
specific functions as indicated below.

3.11.2.1 Advanced Development - Jim Michniewich - The Advanced Development group performs
development and support functions in the following areas:

e Interconnection Products
Connectors
Busing
New backplane techniques
New high-power connectors
Cables and data interconnections
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e Heat Transfer
Design forced air ducts and heat exchanger cabinets
Enclosure evaluation
Thermal and air flow measurements

* Materials and Processes
Support wet process development for PC fabrication
Propose and develop new ECO and board fabrication process
New module assembly process evaluation development
New material evaluation
Monitor and disseminate information about new materials, application, and reliability

e Support of Existing Cross-Products Packaging Enclosures
Upgrade and modify existing products to meet evolving international safety and regulatory
requirements
Support manufacturing process of mechanical assemblies
Analyze, evaluate, and resolve problems identified by Field Service and Manufacturing that
relate to existing mechanical products

When Should You Contact Advanced Development?
During your product concept stage.

What Advanced Development Can Supply to You
Help in solving related problems concerning evaluation of new materials, new mechanical processes,
air flow devices and cooling, new interconnection concepts, and cabling.

What Advanced Development Needs From You
Contact from you to discuss your needs and/or problems.

3.11.2.2 New Packaging Systems - John Groark and Steve Zabinski - New Packaging Systems is
involved in implementing, developing, and designing new mechancial packaging concepts that include:

e Cabinets

e Logic enclosures
e Mechanical enclosures for peripherals

The group also:

e Develops general guidelines and standards for inter- and intra-cabinet cooling, cabling, and
stability.

e Provides a central mechanical engineering resource pool to support new products on a project-
by-project basis.

e Provides consultation on packaging problems encountered in designs by other groups.

e Designs and develops a family of packaging product enclosures that meet broad cross-product
requirements.



When Should You Contact New Packaging Systems?

e Whenever you wish to understand existing family of packaging products which may be appli-

cable to your new design

When you need mechanical engineering resources that do not exist in your group.

What New Packaging Systems Can Supply to You
Expertise in the implementation, development, and design of new mechanical concepts.

What New Packaging Systems Needs From You
A description of your needs and advanced notice if you require help from the Central Mechanical
Engineering Resource Pool.

3.11.2.3 Environmental Engineering - Frank Grimaldi - Environmental Engineering is responsible for:

Maintaining and updating DEC Standard 102, Environmental Standard for Computers and
Peripherals

Providing expertise related to shock and vibration measurements.
Evaluating the fragility of DEC products
Interacting with the design team and influencing the structural integrity of the product

Recommending cost effective tradeoffs between mechanical packaging and protective packag-
ing in getting product to the customer site (shipping packages)

Providing guidance and the ability to test at high and low temperatures
Conducting humidity tests
Providing expertise and guidance for acoustical engineering

Driving engineering groups to design cost effective products through pre-defined requirements.

When Should You Contact Environmental Engineering?
Whenever you need help and guidance in environment related specifications, tests, and design.

What Environmental Engineering Can Supply to You

Definition of test plans to meet specifications
Troubleshooting known field problems

What Environmental Engineering Needs From You

¢ Funding for engineering evaluation tests

Test specifications
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3.11.2.4 Industrial Packaging - Larry Nielsen - The Industrial Packaging (shipping package) Engi-
neering group designs packages for:

Shipping between facilities (piece parts)

Subassemblies or finished products

Moving products within a facility

Finished products that serve the needs of Field Service Support and plant to customer ship-
ments

e Products that DEC purchases from outside vendors; ensuring that they are adequate and effec-
tive for DEC use (consulting with outside vendors)

Industrial Packaging also:

Works with the Purchasing people and qualifies new materials for use by the corporation
Supports 80% of the facilities with packaging for manufacturing products

Builds prototype samples of new product designed packages

Complete evaluation of vendor packaging.

When Should You Contact Industrial Packaging?

Whenever packaging services are required for your product. Interface between the following groups
must be established.

DEVELOPMENT
ENGINEERING

INDUSTRIAL PACKAGING

ENGINEERING
ENVIRONMENTAL VENDORS
ENGINEERING
PURCHASING DISTRIBUTION
MANUFACTURING INDUSTRIAL DESIGN

ENGINEERING

MA-0448
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What Industrial Packaging Can Supply to You

Packaging for your product

Component Engineering function in generating Purchase Specifications for all packaging ma-
terials

Packaging procedures for all stages of packaging

Sign-off responsibility to Packaging Purchase Specification

Quote of cost and schedule in writing (requires written approval of person delegated to ap-
prove funding)

What Industrial Packaging Needs From You
Funding and consultation in defining the scope of the project.

3.11.3 Corporate Power and RFI Development - Paul Rey

3.11.3.1 Corporate Power - Paul Rey — Corporate Power assures that DEC develops the optimum
strategy for its internal power supply business and remains aware of emerging power system and power
supply techniques.

When Should You Contact Corporate Power?

During the concept stage of your product. This allows Corporate Power, in conjunction with Power
Supply Engineering, High Volume Manufacturing, and Field Service to establish Corporate Power
Supply strategy to develop a business plan and implement it.

What Corporate Power Can Supply to You

* In conjunction with Power Supply Engineering, promote the use of proven, reliable power
supply techniques and hardware.

e Design, breadboard and test new cost effective power supply techniques and disseminate this
information for future project applications.

What Corporate Power Needs From You
A description of your needs and the Project Plan.

3.11.3.2 RFI Development — Peter Boers - RFI Development assures that DEC products are designed
and manufactured to provide effective reliability relative to industry and government RFI require-
ments and regulations in the most timely and cost effective fashion. Also maintains and updates DEC
Standard 102, Section 7 - EMI Electromagnetic Interference.

When Should You Contact RFI Development?
During the development stage of your product when RFI consultation and testing services are re-
quired.

What RFI Development Can Supply to You

Consultation and testing services (provided to all hardware groups).

An RFI test room at each engineering center, manned by engineers and technicians travelling
to these centers on a scheduled basis.

Test rooms as design tools, with sufficient instrumentation for design guidance.

A certification type RFI test facility, located in the existing screen room in Marlboro, or as
part of a central environment test facility within twenty miles of Maynard, MA.
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What RFI Development Needs From You
A description of your needs and the Project Plan.

3.11.4 Power Supply Engineering — Henk Schalke
Power Supply Engineering designs and introduces power supplies, power controllers, regulators, bat-
tery backup modules, and power distribution assemblies into production. The group also provides cost

reduction opportunities and product enhancement through the adaptation of different product tech-
nologies.

When Should You Contact Power Supply Engineering?

In the early stages of your project and during packaging of your product, at which time trade-offs on
technology, packaging concepts and requirements, and partitioning of the power system are imple-
mented.

What Power Supply Engineering Can Supply to You
e Consultation and evaluation of externally purchased products

¢ Support of Cross-Products power supplies from a Field Service and Manufacturing vantage
point

¢ Consultation and Design Review services for power supplies designed by other groups

o Establish review and update standards and guidelines in:
AC/DC power receptacles
DEC Standard 002, AC Power Wiring, Grounding, Receptacles, and Nameplates
DEC Standard 102, Environmental Standard for Computers and Peripherals
DEC Standard 122, AC Power Line Standard
DEC Standard 123, Power Control Bus Standard

e Consultation on ac power installation requirements; work with Field Service and customers on
possible power distribution systems

e Monitors and phases into DEC equipment, international regulations, safety and power related
regulations

e Coordinates with RFI and EMI regulation groups on DEC equipment related issues.

What Power Supply Engineering Needs From You
Informal contact to discuss issues and techniques applicable to your product needs and requirements.

References and Requisites that Help Make a Good Relationship
DEC Standards 002, 102, 122, and 123.

3.12 TECHNICAL DIRECTOR, SOFTWARE DEVELOPMENT
The chief responsibilities of the Technical Director, Software Development are to:

¢ Coordinate and manage an overall Technical Strategy for Software Development. The strategy
guides DEC’s various developers and managers by providing a clear statement of Software
Development goals and the manner in which they intend to achieve those goals.



Develop an Advanced Development and Technology Program
e Manage and chair the Technical Steering Committee
e Coordinate and review Migration and Compatibility plans

e Ensure consistent and effective Software Quality Management across the Software Devel-
opment organization

The functions and responsible persons reporting to the Technical Director, Software Development, are
shown in the following organization chart.

TECHNICAL DIRECTOR, (BILL KEATING)

—— METHODS AND TOOLS (SEE SECTION 3.12.1)
(BILL SEGAL)

}—— CORPORATE AND SOFTWARE STANDARDS (SEE SECTION 3.12.2)
(PAT WHITE)

[ SOFTWARE QUALITY METRICS AND TECHNICAL INFORMATION
{DAVID GREENLIE}

—— SOFTWARE QUALITY
(DOM LACAVA)

[~ POLICIES AND PROCEDURES
{(GLADYS PANNELL)

—— HARDWARE/SOFTWARE COORDINATION
(BARRY RUBINSON)

MA-0496

When Should You Contact the Technical Director’s Functional Representatives?
Whenever you need information, assistance, or consultation in any of the functional areas given in the
chart above.

Technical Strategy is a major consideration in all phases of Software Development. Several underlying
principles are key to the group’s success.

Understanding
They must understand the industry technology, the market environment, their own limita-
tions, and all other important issues.

Growth
Because they are creating for the future, they must be continually looking ahead. They must
recognize that what is right for today may not be best for tomorrow.

Communication

They will communicate openly and thoroughly within DEC and externally to their users. In
a complex environment, open, complete, current, communication is essential.
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Execution

They will do what is necessary to develop the right products and bring them to the right
marketplace.

Manageability

Work toward easing the manageability of their projects through promulgation of engineer-
ing disciplines, teamwork, conformance to standards, policies, and procedures, and by other
suitable means.

What the Office of Technical Director, Software Development, Can Supply to You

Information about the Standards, both internal and external, that affect your project. DEC
Software Standards Notebook, DEC Standard Reference Pamphlets, Standards Libraries. (See
Section 3.12.2 for further discussion concerning Standards.)

Review of Project Plans and Functional Specifications for conformance to corporate com-
patibility goals and industry standards.

Information about Methodology, the collection of methods, procedures, and tools for the
development of software and its associated documentation. (See Section 3.12.1 for further
discussion concerning Methodology.)

Assistance in resolving issues regarding quality, service, distribution, and release of software.

Information about software quality through an analysis of surveys, support costs, and error
rates.

Consultation on Software Quality Management
Consultation on Metrics for Software Performance

Sources of information and advice on technical issues pertaining to effective product devel-
opment and project management

Information on current and past technical activity from the Document Index of the Software
Engineering Technical Archives

Information about policies and procedures. The Software Development Policies and Pro-
cedures manual

Assistance in resolving issues regarding hardware design, interaction, and performance
Information about current and future hardware development activity

Information about technological trends and futures.

What the Office of Technical Director, Software Development, Needs from You

Clear statements of the issues to be resolved
Continuous, current overview information on projects and products
Perceived internal and customer response to DEC Technical Strategies.
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3.12.1 Software Engineering Methods and Tools (Prime Contact: Bill Segal)
The Methods and Tools Department in Software Engineering is composed of the following groups.

METHODS & TOOLS (MANAGER, BILL SEGAL)

}— DEVELOPMENT METHODS (STEVE GUTZ)
(BLISS, METHODOLOGY)

—— MICROWARE (CELESTE MAGERS}

—— PERFORMANCE EVALUATION {JIM HUGHES)
(DIAMOND)

—— ASSEMBLER DEVELOPMENT (DALE ROEDGER)

MA-0498

The Methods and Tools Department enhances and develops software methodology and tools in order
to increase programmer productivity, lower software product life cycle costs, and increase software
quality.

Descriptions of the four areas of current activity follow.

Development Methods (Prime Contact: Steve Gutz)

The Development Methods group is composed of two functional areas: BLISS (a programming
language specifically designed for implementing system software) Development; and Software Meth-
odology.

e BLISS Development — This group is responsible for the development and promulgation of
BLISS as a corporate high level implementation language. The group also develops compilers,
support tools, and documentation for BLISS. The BLISS language was developed to support
DEC hardware in a manner which allows structured programming, a high level of optimization
and transportability across DEC hardware lines. Documentation, training, consulting, and
access to a BLISS machine for development purposes is provided for anyone interested.

e Software Methodology - This group’s primary focus is to provide methods (standards, coding
practices, etc.) and tools to help decrease the life cycle costs of Software Development. They
are interested in working with any development group to explore the tools and practices that
they are currently using. They want to be a focal point for new ideas concerning software
methodology and practices.

Microware Group (Prime Contact: Celeste Magers)

Microware encompasses microprogramming for central processors and programming for micro-
processors. The group is responsible for providing software support and tools to in-house engineering
groups using microprocessors, such as the Intel 8080, in their product designs or in developing micro-
processors.
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When Should You Contact the Microware Group?

Early in your product planning cycle. The group may require lead time in providing the tools
you need for your project.

Whenever you have a question about microprocessors

For information or advice as soon as you determine that your work will involve micro-
processors such as the Intel 8080 or the LSI-11

If you need microprogram development tools, such as compliers, assemblers, etc.

What the Microware Group Can Supply to You

Consultation and education throughout the microprocessor firmware development and sup-
port cycle, including help in the software aspects of:

Microprocessor - project planning, selection, hardware/firmware trade-offs

Design and development of product firmware

Selection and use of tools to aid firmware development and debug.

Well documented and supported general-purpose tools for the development of micro-
processor-based applications, including compilers, assemblers, debuggers, loaders, simulators,
and utilities.

Information related to microprocessors, including:
Manuals for the most commonly used microprocessors within DEC
Leads on industry available courses, books, design aids, and tools for microprocessors
Recent trade journal articles and papers of interest to microprocessor users
DEC internal tools available for microprocessor users

Develop and sponsor standards, guidelines, and procedures (as they become available) for:
Managing a microprocessor project effectively
Developing sound microprocessor software
Releasing and maintaining products containing firmware

What the Microware Group Needs From You

Knowledge of your plan to use a microprocessor

What tools you need, when you need them, and for what processor

What your present and planned resources are

Which individual in your organization will act as liaison

Some of your people to act as reviewers of, and contributers to, the work the Microware group
is doing regarding microprocessors, such as reviewing proposed tools specification.

Funding for project-specific development and maintenance of tools or programming per-
formed for your cost center.
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Performance Measurement Group (Prime Contact: Jim Hughes)

This group is responsible for coordinating hardware and software development, hardware manufac-
turing, and overall support activities for the DIAMOND project. (DIAMOND is a hybrid perform-
ance measurement system designed to aid systems programmers, hardware evaluators, and system
architects in examining the behavior of a product as quickly and simply as possible.) The group has
prime responsibility for DIAMOND software development and for the integration of DIAMOND
measurement systems with the PDP-11-based systems to which it may be attached as an in-house
software development tool.

Other functions include documentation, user training and support, and development of the method-
ology of using DIAMOND.

When Should You Contact the Performance Measurement Group?
Contact should be made on any issue affecting the integration or use of a DIAMOND measurement
system, including both hardware and software.

What the Performance Measurement Group Can Supply to You

¢ Information on DIAMOND measurement systems
e Expertise on the application of DIAMOND as a development tool.

What the Performance Measurement Group Needs From You
A description of the issue to be resolved.

Assembler Development and Support (Prime Contact: Dale Roedger)
This group is responsible for the development and support of PDP-11 based macro assemblers. Their
primary function is the support of MACRO-11 and MACRO-11/700.

When Should You Contact the Assembler Development and Support Group?
Whenever there is a requirement to enhance one of our existing macro assemblers.

What the Assembler Development and Support Group Can Supply to You

* Advice on the syntax of new directives and/or instructions
e Advice and implementation of performance enhancements.

What the Assembler Development and Support Group Needs From You
A description of the problem to be solved which includes any and all trade-off possibilities.

3.12.2 Software Standards and Compatibility (Prime Contact: Pat White)

The Software Standards and Compatibility group manages all of DIGITAL’s participation in stand-
ards committees sponsored by the American National Standards Institute (ANSI). The Standards
Manager defines guidelines for participation and funds travel for DEC representatives. DEC represen-
tatives are chosen from the line organizations by the Standards Manager and the appropriate Devel-
opment Managers.

Software Standards establishes standards committees within DEC to develop DEC standards and
recommend corporate positions on industry standards. These committees have membership from Cen-
tral Engineering, Central Software Development, Product Management, Product Lines, Field Service,
and Software Support, as appropriate.
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When Should You Contact Standards and Compatibility?

If you are unfamiliar with DEC or industry standards that may apply to your product, you
should contact Standards and Compatibility when you are writing the Project Plan. The Stand-
ards group can provide information about all U.S. and International hardware and software
standards, except safety standards and regulations.

Any time you want information on DEC’s involvement in industry standards committees. Call
the Standards Manager if you want to represent DEC on an industry committee or want to be
on the interest list to review industry standards.

When you want help with the process of getting a DEC standard reviewed and approved.

When you need to know whether a DEC product conforms to ANSI, ISO (International
Standards Organization), or FIPS (Federal Information Processing Standards).

What Standards and Compatibility Can Supply to You

Standards Reference Pamphlet - A pocket-size pamphlet that lists DEC and industry stand-
ards by subject. Both approved and pending standards are included with codes that indicate
status and how to order.

Standards Summary - Contains brief abstracts of DEC and industry standards, and probable
schedules for all pending standards. Gives the DEC contact for each standard. Does not in-
clude standards relating to drafting, micrographics, or corporate processes.

Software Standards Notebook - Contains all approved corporate software-related and soft-
ware documentation standards. Also includes a description of the standards process, abstracts
of ANSI and ISO standards, and a complete listing of DEC corporate standards. The Software
Standards Notebook is distributed by subscription and updated approximately on a quarterly
basis.

Standards Reference Libraries — Software Standards maintains a small library in each geogra-
phical location of Software Development; currently in Maynard, Marlboro, and Hudson, New
Hampshire.

Standards Status Report - Includes a monthly status report covering all pending software-
related standards and industry standards. Review dates for DEC and industry-related stand-
ards are announced.

Consultation Service — Consultation on the interpretation of industry standards or referral to a
DEC expert. Review of Project Plans, SPDs (Software Product Descriptions), and selected
functional specifications to identify standards and compatibility issues. Consultation on the
standards process is also available.

Interest Lists - Maintains interest lists of people at DEC who are interested and qualified to
comment on various standards subjects. These lists can also be used as a source of names for
Design Reviews for related products.

Draft Standards - Drafts of DEC software standards and industry standards (ANSI, CODA-

SYL - Conference on Data Systems Languages — ISO, FIPS) are available from Standards and
Compatibility and from Standards Libraries.
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¢ Standards Presentations — On request, the Standards and Compatibility group makes presenta-
tions to internal groups and to customers on standards issues.

e Help With DEC Standards - The group can provide help in starting standards projects and in
resolving issues. Standards and Compatibility can provide professional technical editing, text
preparation, printing, and distribution of selected standards.

¢ Standards Process Documents:
The Software Standards Process (Software Development Policy 7B1-1.A)

Format for Software Standards (Software Development Policy 7B1-2.A)

ECO/Revision Control of Technical Specifications and Proposed DEC Standards (Software
Development Policy 7B1-11.A)

Participation in Standards Committees (Corporate Policy 75-7).
What Standards and Compatibility Needs From You
e Copies of Project Plans for all products that would be affected by industry standards, including
all software products, terminals, I/O systems, instruction sets, and diagnostic systems that run

under standard operating systems.

e Provide the group with an opportunity to review all SPDs that cite conformance to standards.
An SPD is a legal commitment to conform as defined in the standards document.

* Your cooperation in reviewing proposed DEC and industry standards that affect your product
area.

3.13 SOFTWARE DEVELOPMENT SERVICES
Software Development Services’ functions are described in the following paragraphs.

Software Publications (Marlboro Manager, Steve Heiser; Maynard Manager, Laura Varteressian; New
Hampshire Manager, Norm Brimhall; Tewksbury Manager, Armen Varteressian)

Software Publications provides:

¢ Planning, writing, editing, and production of user documentation describing the concepts,
functions, operations, and usage of DIGITAL software products.

¢ Group responsibility for the style, format, readability, and usability (human engineering) of
DIGITAL user software documentation.

¢ Establishment and maintenance of procedures for evaluating documentation quality in the
areas of responsibility identified in the previous paragraphs and to improve the quality of
documentation based on those evaluations.

® Investigation of new procedures and methods for improving the readability and usability of
software documentation.
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e Development of documentation guides and standards, and establish editorial conventions as a
means of achieving uniformity and consistency across all software documentation.

e Scheduling for all Software Publications activities and implementation of documentation pro-
grams in a timely, cost-effective manner by means of early interfacing with all participating
organizations.

o Registration of an equal voice with other participating organizations in decisions affecting
project resources, quality objectives, and delivery schedules.

e Promotion of documentation compatibility among compatible software products, hence ad-
vancing corporate standardization objectives.

e Promotion of timely, effective review of documentation by participating organizations in order
to ensure adequacy and accuracy of manual content.

e Maintenance of a close professional relationship with other document-producing groups
within DIGITAL, e.g., Technical Documentation, Product Promotion, Educational Services,
Marketing, etc. Suggestions of methods by which all document-producing groups may interact
to promote corporate documentation compatibility, consistency, and uniformity.

Software Publications Methods Group (Laura Varteressian)
Software Publications has developed effective tools for measuring the readable quality of technical
documentation. The Software Publications Methods Group provides:

o Objective analyses of the quality of software publications
¢ Constant monitoring and upgrading of the effectiveness of the measurement criteria.

Software Document Preparation (Cheryl Hogan)

This group produces all draft copies used for technical reviews, incorporates all changes, and produces
camera-ready copy.

e Data Entry Technicians input and edit text.
* Proofreaders check for typographical errors, format, and grammatical accuracy.
® Technical Illustrators produce technical and creative art.

e Administrative/Clerical personnel prepare instructions for the printers and maintain a central
filing system of all document masters.

Software Distribution Center (SDC) (Manager, Ed Wright)
The SDC Group is responsible for the worldwide administration, reproduction and distribution of all
DIGITAL software products except custom-built programs for special systems and typeset hardware.

The SDC consists of five functional groups:

Software Manufacturing Control (Gil Napoleon)

Order Processing and Administration (Charles Mallett)
Manufacturing and Distribution (Burt Brown)

DECsystem-10 and -20 Software Manufacturing (Bob Baillie)
European Software Manufacturing and Distribution (Rob Vensel).
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The SDC group provides services for customers, Sales personnel, Product Lines, and FA&T (Final
Assembly and Test) facilities. The SDC group also supplies remote distributorships with software
components for resale, and maintains a protection and retrieval system for the corporation to ensure
against loss of software products. The SDC group also maintains a protection system that ensures
against shipment of software products to unauthorized, non-licensed users.

The SDC performs the following functions:

¢ For FA&T
Order processing, scheduling procurement, and manufacture (if necessary) of all media and
documents for system and diagnostic software

Procurement and distribution of all FA&T print set requirements, hardware manual re-
quirements, microfiche requirements

e For DEC offices and remote distributorships
All order processing, scheduling, procurement (if necessary) of all system and diagnostic
software kits and their component parts to demand

¢ For Customers
Same services performed for DEC offices, plus a customer assistance desk for follow-up on
problem orders and order status

e Corporate Services
Maintain under fire-safe storage all past and presently released software products and their
documents on file to facilitate disaster recovery

Maintain and publish a corporate catalog of all component parts of all software available
for purchase from DIGITAL.

Computer Resources and Facilities Management (M anager, Don Crowther)
This group plans for, acquires, and manages the computer resources and services to support the re-
quirements of the Software Development and Production groups.

The Computer Resources and Facilities Management Group has four major areas of activity:

Administration/Finance
Operations

Facilities Management
Technical and Networks.

Administration/Finance responsibilities:

Prepare and process all capital equipment orders
Prepare and distribute order status reports

Prepare and distribute utilization bills and other related reports for general purpose equipment
Forecast equipment needs.
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Operations responsibilities:

Provide computer operator coverage at the required facilities

Assist users with operational and procedural problems

Schedule all general purpose equipment and assist in scheduling specialized equipment
Monitor facilities activities and take corrective actions when necessary

Provide media library service.

Facilities Management responsibilities:

o Ensure proper power and air-conditioning

¢ Configure equipment orders

e When appropriate, implement standard and non-standard solutions to users’ problems, i.e.,
the terminal patch (a patch block located in the computer area which allows the user to switch
to different computers from an office terminal), and the peripheral pool (an 11/10 and 11/50
interconnected to allow access to various peripheral devices).

Technical and Networks Support responsibilities:

* Analyze users’ needs; compare needs with capabilities of users’ current resources; recommend
how to optimize resource use

e Correct, if possible, deficiencies which surface or work with appropriate support groups to
resolve technical issues

* Perform special functions in support of operations and administration

e Create and maintain computer systems designed to improve and measure the effectiveness and
productivity of the computer resources

* Feedback to the developers based on actual usage.

3.14 REAL-TIME/COMPUTATION SOFTWARE SYSTEMS

The Real-Time/Computation (RT/C) Software Engineering organization is responsible for assessing
the needs of the scientific sensor-based, real-time and computation marketplaces, determining how
best to meet those needs in order to maximize the return to DIGITAL on its Software Engineering
dollar, and the implementation of the products thus specified. While primarily software-oriented,
RT/C has interfaces with all key hardware organizations, thus ensuring that all products of Central
Engineering are ‘“‘systems’’-oriented.

Group Interface

Interface is generally a two-way street that starts early in the planning phase to ensure proper under-
standing and design trade-off interaction early enough to affect the design of both hardware and
software products.

RT/C interacts with other engineering organizations, both inside and outside Central Engineering.
Such interaction takes place during all phases of product development, since there is usually engineer-
ing interdependency across organizational lines.

3-28



What RT/C Can Supply to You
RT/C is composed of three functional groups:

e Product Management — Contact: Jack Mileski - This is the business wing of the organization
responsible for assessing market application needs and translating that into product require-
ments. It also interfaces with Product Management organizations in other areas of Central
Engineering to ensure the success of interdependent products.

e RT/C Development Organizations are divided into:
Small Systems — Contact: Gil Steil
Medium-to-Large Systems — Contact: Bill Munson.

These organizations produce the actual code and manage the overall technical inter-depend-
encies required to turn out a total systems product.

¢ The third functional group includes:
Documentation - Contact: Armen Varteressian
This group is responsible for the production of user documentation.

Software Quality Management (SQM) - Conact: Brad Glass
This group is responsible for ensuring that RT/C quality plans and test procedures meet
DIGITAL Standards.

3.15 COMMERCIAL ENGINEERING

The Commercial Software Systems group comprises a number of development functions and diverse
services, many of them software, and some hardware. Their prime mission is to make high quality
commercial systems and products a reality within DIGITAL’s total commercial marketplace. Thus,
the group’s focus is on total program/system implications and integration issues, as well as life cycle
costs. To implement this objective, the group is responsible for taking Product Line commercial mar-
ket requirements, merged with technological opportunities, and translate these into integrated system
strategies for centrally developed products, and to be responsible for the success of these products.

The group’s major development efforts are in commercial small systems, commercial time-sharing
systems, transaction processing systems, languages, compilers, data management, data base, appli-
cation software, as well as in the development of tools and methodology, program management, and
the coordination and integration of all of DIGITAL’s centrally developed commercial systems and
products, as well as those applications of interest to specific Product Lines. To help ensure the timely
delivery and maintainability of high quality commercial systems and products, the group provides the
appropriate mix of professional, administrative, logistical, and technical support.

The Commercial Products group engineering activity provides a total group engineering function to
manage, either directly or by influence, the hardware and software technical effort. Key activities
currently include: coordination and optimization of technical activities between Product Line engi-
neering organizations and Central Engineering groups; provide technical resources to solve specific
Product Line engineering development problems; conduct Schedule Reviews; communicate system,
program, and product development activities between various Product Lines within the Commercial
Products Group; and develop an environment that allows synergy to take place across all Commercial
Engineering-oriented groups.
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COMMERCIAL PRODUCTS GROUP SOFTWARE DEVELOPMENT AND ADVANCED
(VICE PRESIDENT, STAN OLSEN) SYSTEMS GROUP (VICE PRESIDENT, LARRY PORTNER}

I ——— COMMERCIAL SOFTWARE SYSTEMS
GROUP (ED FAUVRE)

——— SOFTWARE QUALITY MGM'T
| (JOHN MORGAN)
|— —— — —— e e = ——— COMMERCIAL PRODUCT ENG.
(ED FAUVRE)

—— COMMERCIAL SYSTEMS PLANNING
{BILL PICOTT)

——— COMMERCIAL PROGRAMMING AND
SYSTEMS DEVELOPMENT (BOB DALEY)

|—— TPS AND LANGUAGES (RON HAM)

——— COMMERCIAL APPLICATIONS
(TOM'DONOVAN)

|——— TECHNICAL PUBLICATIONS
(NORM BRIMHALL)

L—— OPERATIONS AND SERVICES
(JIM HARNEDY)

MA-0451
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Who To Contact

System/Program/Product

Major Systems/Programs/Products Contact List

Systems Manager

Tom Donovan
Tom Donovan (acting)

Assist-11 (Directory Assistance System)
Commercial Networks

Commercial Advanced-11 System Bob Daley
(including Advanced-11 HA/MP)
(High Availability /Multi-processing)
Data Services Ron Ham (acting)
Documentation Norm Brimhall/Lee Butler
-11 High Availability/Multi-processing Tom Donovan
Languages Frank Infante
Maintenance John Morgan
PDP-15S/W John Morgan
Program Management
Hardware Liaison Ed Fauvre (acting)
External Project Control Jim Harnedy
RSTS/CIS (Commercial Instruction Set) Bob Daley
Small Commercial Systems John Morgan
SQM (Software Quality Management) John Morgan
TMS-11/CMS-11* Tom Donovan
TPS-11 (Transaction Processing System) Ron Ham

Word Processing Software Tom Donovan

*Typeset Management/Classified Management Systems-11

3.16 DIAGNOSTIC ENGINEERING (Prime Contact: Bill Johnson)
Diagnostic Engineering comprises the following functional areas:

DIAGNOSTIC ENGINEERING (MANAGER, BILL JOHNSON)

— MANUFACTURING TEST APPLICATIONS
(BILL MORAN)

— AUTOMATION SYSTEMS
(OLIVER STONE)

—— PROCESS/PRODUCT EFFECTIVENESS
{MARV HOROVITZ)

|——— DIAGNOSTIC SYSTEMS ENGINEERING
(BOB BECK)}

L — ENGINEERING PROGRAMMING
{PETE STRAKA)

MA-0500
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Bill Picott (acting)
Charlie Johnson

Richard Pietravalle

Charlie Johnson
Richard Pietravalle

Charlie Johnson
Ted Webber
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When Should You Contact Diagnostic Engineering?

It is extremely important for Diagnostic Engineering to participate in the very early conceptual stages
of the development of your product. This allows time for incorporating hardware/software trade-offs
that are necessary to ensure a producible and maintainable product.

What Diagnostic Engineering Can Supply to You

Diagnostic Engineering is involved in a product from its conception through its entire life cycle and it
is a tool that the engineer uses to meet the performance, producibility, and maintainability goals for
the product. This is accomplished through an understanding of these goals and of the hard-
ware/software trade-offs that can be made to afford a practical solution to these goals. During the
course of the engineer’s involvement in the product, Diagnostic Engineering provides the following:

e Product Concept and Project Planning Phase
Participate in the generation of Engineering, Manufacturing, Field Service, and diagnostic
plans for the product.

e Product Design Phase
Participate in product design and assist engineer in hardware/software trade-offs and logic
partitioning decisions.

* Engineering Checkout Phase
Provide design check programs to validate hardware design per specification.

Provide special assistance during design checkout

Provide test software to ensure that the product can be integrated into the systems environ-
ment.

Provide special evaluation programs as may be required by you.

e Release of Product to Engineering
Provide semiconductor and module test programs for Manufacturing.

Provide device and system test programs for use by Manufacturing to meet specified Manufac-
turing goals.

® Release of Product to Manufacturing
Monitor product flow through Manufacturing test areas for program efficiency and detection
of improvement possibilities.

Provide timely updated test programs to Manufacturing that reflect the latest ECO activity on
the product.

Review test procedures to ensure that they are suited to the skill levels of the users, and interact
with Manufacturing and Engineering on improvements.

e Shipment of the Product to Customers
Provide maintenance programs to Field Service in accordance with specified maintenance
goals.

Provide continued sustaining support for the diagnostic programs during the life of the prod-
uct.
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What Diagnostic Engineering Needs From You

* A Project Plan and project leadership to coordinate the efforts of the other project team mem-
bers.

¢ Concept review, design reviews, design specifications, schedules, project reviews, etc.

¢ Funding to support product development and maintenance effort for diagnostic programs.

3.17 DISTRIBUTED SYSTEMS AND COMPONENTS GROUP

The Distributed Systems and Components group has responsibility for all DECnet products for all
families of computers, the central software engineering for the DECsystem-10/20 computer families,
and serves as the Central Engineering interface to the European Software Engineering (ESE) group for
remote software development. This is reflected as follows:

operating systems
data services
languages

utilities

networks and communication - All corporate software products
management of contractual software development by ESE.

DECsystem-10/20

The Distributed Systems and Components group is functionally organized into four direct reporting
groups. The total organization is as follows:

DISTRIBUTED SYSTEMS AND COMPONENTS (GEORGE PLOWMAN)

—— DISTRIBUTED SYSTEMS PRODUCT MANAGEMENT (CHUCK STEIN)
j——— DISTRIBUTED SYSTEMS SOFTWARE ENGINEERING (MARY BRESLIN)

—— DECSYSTEM-10/20 SOFTWARE ENGINEERING (ED CHRISTIANSEN)
(MARLBORO)

—— EUROPEAN SOFTWARE ENGINEERING {JIM WADE)
|
L — —~ CUSTOMER SERVICES PLANNING & DEVELOPMENT (FUNCTIONS)

MA-0612

Distributed Systems Product Management
Set up to provide a business and strategic focus for Distributed Systems software, both program and
products.

Distributed Systems Software Engineering

Organized to provide the focus for the development, test, support, maintainability, and evaluation of
network and communication products, centrally developed for all families of computers.
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DECsystem-10/20 Software Engineering

A centrally directed, Product Line funded development organization, geographically located with the
Product Line in Marlboro and responsible for the development, support, and evaluation of all stand-
ard software products for the DECsystem-10/20 family of computers specializing in operating sys-
tems, languages, and data base software.

European Software Engineering

A remote software development group located in Reading, England, and to a large part funded by
Central Engineering to develop expertise and products across the full range of Central Software Engi-
neering responsibility. Distributed Systems and Components serves as the Central Engineering inter-
face to this group for funding management, subcontracting, and conformance to Central Engineering
processes.

Customer Services Planning and Development

Represents those support organizations not reporting to Distributed Systems and Components but
with whom close working interfaces have been developed which are vital to the success of the Dis-
tributed Systems program.

ORGANIZATIONAL RESPONSIBILITIES AND PERSONS TO CONTACT

Distributed Systems Product Management
Two distinct functions are provided at the program level:

e Strategic Planning - Program Manager, Nate Teichholtz
set strategic direction for program
develop program Business Plan
ensure that product strategies integrate into a coherent Program Plan
key spokesperson for the program concept and long-range plans

¢ Sales and Support - Program Manager, Mike Weinstein
assure that released products are announced, promoted, sold and serviced such that the
expectations match product capabilities

develop and publish a continuing Marketing Guide
stimulate program-related training for sales, service, and customers

Two distinct functions are provided at the product level:

* IntraDEC - Product Manager, Dick Loveland
DECnet-11M/S
DECnet-11D/IAS
DECnet-RT-11
DECnet TPS
DECnet-RSTS-E
DECnet 8
DECnet 10/20

* Foreign Networks - Product Manager, Jack Zins
2780

;-2/;8 Protocol Emulators

X.25
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Product level functions provide product management through the Phase Review process, product
planning in coordination with both the Product Lines and the Development Manager - strategic
planning, and product support in coordination with Field Service, Software Services, Sales, and the
Product Lines.

An additional function is provided at the product level:
e Special Projects - Product Manager, Rick Corben
deals with issues of architecture and long-range technology issues.

Distributed Systems Software Engineering
Development responsibilities are:

e DEC-10/20 DECnet Products - Fred Howell
Development of all DECnet products for DEC-10/20. In addition, serves as the integration
and test function for common components developed in Maynard for inclusion in DECsys-
tem-10/20 products.

¢ DECnet-11 and Common Components — Norm Samuels
Development of DECnet-11 products for RSX-11M, D, IAS, and RT-11 Operating Sys-
tems.

Development of all components which are common to DECnet products: NSP, NCU,
MCB, Gateways (NSP - Network Services Protocol, NCU - Network Control Ultilities,
MCB - M Communications Base -—— RSX-11M)

e Applicational Terminal Services (ATS)/Protocol Emulators/System Tools
Development of generic ATS; Operating System Specific Protocols 3270, 3790, 2780; system
tools for performance and testing.

Product Support responsibilities are:

o Product Support - Kami Ajgaonkar
Primary emphasis is on shipment and support of Phase I and Phase II DECnet-11 products.
This involves all aspects of internal system test and evaluation, present and planned main-
tainability features, field testing, and support for all released products. Correspondingly,
this group serves as the primary interface with Software Services, Field Service, and Diag-
nostic Engineering.

DECsystem-10/20 Software Engineering
Organized into the following major subgroups:

e Operating Systems, Packaging and Release - Chuck Turley
e Languages/Data Bases/Applications - Norma Abel
® Program Management - Jim Mills
e Software Quality Management - Richard Glantz
Additionally, the following are key service group interfaces relevant to these software products:

e Software Documentation - Steve Heiser
o Diagnostic Engineering - Bob Beck
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European Software Engineering
Principally organized into the following major subgroups:

e Operating Systems - Dick Davies
e Languages - Andrew Skinner

e Communications - Terry Retford
e Product Analyst - Roy Graham
¢ Documentation - Ken Western

Customer Services Planning

Represents major support functions that are vital to the goal of the organization to produce leadership
products. The associated group interfaces are as follows:

e Software Services - Clarke Wegner and Jim Morrin
¢ Field Service - Mike Kalagher and Dick Pigman
e Customer Training - Bob Hymes

3.18 ADVANCED 11 SYSTEMS
The Advanced 11 Systems group is responsible for developing hardware and software for the Ad-
vanced 11 product family. In addition, the group is responsible for the integration of the Advanced 11
System to all corporate support functions that are required for DIGITAL products, e.g., Field Service,
Product Promotion, and Training.

ADVANCED 11 SYSTEMS, (BILL DEMMER)

—— LARGE ENGINEERING, (LEN HUGHES)

— SOFTWARE DEVELOPMENT, (ROGER GOURDI}
|-—— MEDIUM ENGINEERING, (STEVE ROTHMAN)

| —— PRODUCT MANAGEMENT, (BERNIE LACROUTE)

|—— SOFTWARE PROGRAM MANAGER, (PETE CONKLIN)

"—— PROJECT OFFICE, (LARRY COPPENRATH)

MA-0509

When Should You Contact Advanced 11 Systems?
Advanced 11 Systems should be contacted on any issue affecting the development or integration of the
Advanced 11 product family, including peripherals and software.
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What Advanced 11 Systems Can Supply to You

e Expertise on Advanced 11 hardware and software
¢ Information on the Advanced 11 product family

What Advanced 11 Systems Needs From You
A description of the issue to be resolved.

3.19 ENGINEERING DESIGN SERVICES

The Design Services group works with Engineering, Manufacturing, Product Lines, and various other
departments in providing design assistance and documentation support related to the creation and
dissemination of product design specifications. The group has a decentralized structure to accom-
modate engineering interface. Design Services satellites are located in the Mill Complex in Maynard,
MA. (Manager, Ken Russ - ML3-6). A Design/Drafting group is located in Acton, MA., which has a
direct interface with Maynard’s Printed Circuit Design. Similar functions are provided in Marlboro,
MA. (Manager, Roger Pothier) and Phoenix, Arizona (Manager, Jim Gillette). Plans are underway to
provide these services in Merrimack, N.H. (Manager, Joe Madden) and in other future remote sites.

When Should You Contact Design Services?

Your prime contact is the satellite manager who should be informed about your project as early as
possible, preferably during your planning stage to allow the time required to determine the scope of
your project, type of support you need, and assistance in planning support schedules. Planning and
staffing can then be established; project definition can be developed through additional meetings.

What Design Services Can Supply to You

Design/Drafting

Assists with design layouts and generates formal documentation of your idea with emphasis on accu-
rate information that is necessary to build and verify your product and release of a product specifica-
tion that is reproducible and retrievable.

Typical Support and Services Provided:

* Design Development - Design support layouts, prototype build support and project coordina-
tion

® Document Drafting ~ Required to formalize metal fabrication, subassemblies, assemblies, and
option documents

¢ Electrical Drafting ~ Required to formalize electrical diagrams, flowcharts, block diagrams, or
circuit schematic documentation.

¢ Checking - Dimensional applications, format, and corporate standardization

* Engineering Change - Preceding efforts reapplied because of significant change introduced late
in the support activity

¢ Expedite - Coordination or support necessary to process a PC (printed circuit) design or pro-
totype build :
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Auto Processing
Typical support and services provided are:

e Data Services - Support of either the design activity or soft tooling requirements, such as:
Generation of tool tapes
Photo artwork tapes
Physical drawing (plotting) tapes
Drill tapes
Insertion tapes
MIF (Manufacturing Interface File) regeneration
CALDEC coding
Wire listings
Preparation and data entry
Calcomp plotting
ROM and PROM data entry

Printed Circuit Design
Typical support and services provided are:

Checking} Refer to Design/Drafting
Expedite Support and Services
Data Services - Refer to Auto Processing/Circuit Schematic
Automated PC - A fully automated interactive design application, i.e., pinning, placement,
routing, auto checks, MIFs and Process Forms/Data Sheets

Interactive Design and Engineering Analysis (IDEA) - A second generation automated de-

sign system developed entirely by DEC. Provides generation of the IDEA design of PC
boards.

Computer Aided Layout by DEC (CALDEC) - An interactive tool providing auto-

matic: (1) placement of components, (2) routing of networks, and (3) checking of spe-
cial wiring rules.

GEMS - A semi-automated process of digitizing printed circuit layout. Digitizing can con-

sist of pencil layout digitizing, digitizing for drill from tape layouts, or manual to GEMS
conversion.

e Manual PC - Manual layout and taping application and Process Forms/Data Sheets.

What Design Services Needs From You

Sketches and drawings

Funding and Project Schedules

An Engineering Services Work Request (for printed circuit layouts) approved by the Chief
Engineer, Dick Best (ML3-2/A16, X2273)

Engineering time - Direct interaction between you and the service group personnel who will be
working on your project

References and Requisites That Help Make a Good Relationship
® Production and Engineering Services Drafting Manual

e DEC Standard 030, Module Manufacturing Specification
® Design Services Service Manual, available from Design Services Group (ML3-6).
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3.20 ENGINEERING INFORMATION SERVICES

The Engineering Information Services organization is divided into four groups. The Maynard and
Central Engineering Information Services groups primarily serve Engineering, Manufacturing, and the
Product Lines. DEC Standards Administration serves all DIGITAL employees. The Corporate Mi-
crographics group provides general source documentation and computer output microfilm needs of
the corporation.

ENGINEERING INFORMATION SERVICES (MANAGER, LEROY SMITH)

l—— MAYNARD ENGINEERING INFORMATION SERVICES
{JIM FLEMING, MANAGER)

|-——— CENTRAL ENGINEERING INFORMATION SERVICES
{LLOYD SCARSDALE, MANAGER)

—— DEC STANDARDS ADMINISTRATION
(LEROY SMITH, ACTING)

L—- CORPORATE MICROGRAPHICS
(BOB MARSHALL, MANAGER)

MA-0507

When Should You Contact Engineering Information Services?
Contact with the Maynard and Central Engineering Services groups is usually established via the
Engineering Design Services satellites. They may, however, be contacted directly.

All requests for DEC Standards are to be submitted to the DEC Standards Control Group, located in
the Mill Complex ML4-2/E27, Ext. 2954 (Contact: Doris Bellemare).

Contact is made with Corporate Micrographic Services for design of new or changes to existing micro-

graphic systems and/or to implement a new micrographic application and for system design (Contact:
Bob Marshall, ML4-2/E27, Ext. 6676).

What Engineering Information Services Can Supply to You
Maynard and Central Engineering Information Services:

e Automated Documentation — Data Entry and Support — Provides support to corporate and
manufacturing for the entry and validation of data into systems such as EPLS (Engineering
Product Library System). (Contact: Lloyd Scarsdale, ML4-4/E99, Ext: 8783.)

o Library Services - Receives source documents into Design Library (vault). Documents are
stored, fail-safed, indexed, and are retrievable to fulfill user requests (Contact: George
Bourbeau, ML4-2/E27, Ext. 4349).

e Engineering Microfilm Duplication and Distribution — Microfilm Engineering documents, du-

plicates, photo enlargements, and provides special handling and distribution of fiche and hard
copy (Contact: Irene Fredette, ML3-2/E27, Ext. 6745).
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¢ Engineering Reproduction — Provides the following services: .
Reproduction of documentation via request forms and window service (low volume
requests, e.g., for print sets - 9 print sets/50 prints per set).

Generation of print sets

Copy and reduce drawings and general documentation (Contact: Al Burke, ML6C-2/E27,
Ext: 8526).

e Graphics Services (Contact: Ron Fontaine, ML1-1 Ext: 3513) - Services are performed as
directed by the satellite manager. If you are interested in knowing what functions are per-
formed, refer to the Engineering Information Services Guide listed under Reference at the end
of this section.

e Reprographics (ML3-2) - Provides the following services:
Offset printing and related finishing services

Inventory print sets and DEC STDS (Bill Weidner, ML3-2/E25, Ext: 3735).

DEC Standards

Functions include assigning and controlling revisions of DEC Standard numbers, coordinating the
standard review cycle, filing original texts, microfilm, printing, and distribution of all new and revised
DEC Standards. Maintains archives and distributes Manufacturing Process Documentation.

Corporate Micrographic Services

e Computer Output Microfilm (COM) - Design of COM micrographic systems and the produc-
tion of computer output microfilm from magnetic tape.

e Source Document - Design of micrographic systems and the creation of microforms from hard
copy/source documents.

¢ Micropublishing - Provides large scale original and republishing on microform (microfiche) as
a service to all corporate organizations.

What Engineering Services Needs From You
Request for service via appropriate request forms (refer to Engineering Information Services Guide).

Reference Material and Requisites That Help Make a Good Relationship

e DEC Standard 115, Manufacturing Process Documentation

e DEC Standard 142, Printed Circuit Release Flow

¢ Engineering Information Services Guide, available from the Engineering Information Services
organization

3.21 ECO DRAFTING, ADMINISTRATION, SUPPORT

The ECO Drafting, Administration, Support organization is composed of two groups: ECO Adminis-
tration, which is concerned with the coordination, documentation support, and distribution of Engi-
neering Change Order (ECO) information; and Soft Tooling, which provides Manufacturing and
Engineering with soft tooling (insertion tapes, numerically controlled tapes, etc.) for making produc-
tion models and to drive various machines used in Manufacturing.
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ECO DRAFTING, ADMINISTRATION, SUPPORT (RAY MELANSON)

— ECO ADMINISTRATION (DON CALL)

+—— PRINTED CIRCUIT
-—— DRAFTING

‘e ECO CONTROL

L— MANUFACTURING SUPPORT {NANCY MOORE)

BILL OF MATERIALS (BOM'S)

DATA ENTRY (EPLS)

‘—— SOFT TOOLING (JOHN HOLT)

MA-0613

When Should You Contact ECO Drafting, Administration, Support?

ECO Administration

Anyone aware of any equipment/documentation deficiencies or of possible improvements may origi-
nate an ECO (see DEC Standard 100).

Soft Tooling

Manufacturing representatives may request soft tooling; insertion tapes, templates, component over-
lays, etc.

Engineering, Manufacturing, and Field Service may request soft tooling; wire listings, card decks,
reference, maintenance checks, and manufacturing tools.

What ECO Drafting, Administration, Support Can Supply to You
ECO Administration
o Details of the ECO to affected areas for their review prior to issue of the ECO.

e Assist the responsible design engineer in gathering detailed information for the completion of
the ECO Implementation Plan/Cost Worksheet.

e Release copies of the initial ECO package, which is distributed via the Engineering Reproduc-
tion section of Information Services, to all affected areas.

e Assign M98 numbers for the collection of material and labor charges incurred by manufac-
turing groups and verify chargebacks to Engineering Discrete Project Numbers.

¢ Only in support of ECOs
Provide PC and electro-mechanical design/drafting capabilities and interact with the Model
Shop, Information Services, and YOU.

Functions are similar to Design Services; the major difference is that the ECO activity func-
tions after release.
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Manufacturing Support
This group is part of ECO Administration, however, it is functionally separate from the organization.

e Supports manufacturing in Bill of Materials update onto the EPLS file.

o Provides an audit function which identifies differences between Engineering Parts List and
Manufacturing Bill of Materials.

o Provides a data entry service to include:
Manufacturing BOMs (Bill of Materials)
Master Parts File
Engineering Parts Lists
Option and Price File onto EPLS

Soft Tooling

e Procures and ships ‘““soft tooling” for support of Manufacturing facilities including:
Models

Insertion templates

Numerically controlled tapes (NC tapes)
Drill tapes

PC board artwork

Wire-wrap

AWT tapes (automatic wire tester tapes)
Small testers

What ECO Drafting, Administration, Support Needs From You
An understanding of the ECO process. Refer to DEC Standard 100, Engineering Change Order, for
the requirements and procedures to be followed in the generation of an ECO.

3.22 ENGINEERING PRODUCT LIBRARY SYSTEM (EPLS)

EPLS provides a central source of information about DIGITAL'’s products. It is a computerized data
base system used for storage and retrieval of the Engineering Master Parts File and the Manufacturing
BOM (Bill of Materials) data. The system functions as a recipient of information, as a business support
system, and as a supplier of information. It may perform any or all of these functions for a given user.
It also integrates all of the information about a product from each of its sources.

The operating philosophy of the system is that users are responsible for the validity of the information
they supply. Engineering Services is responsible for the operation and development of the data pro-

cessing system to support the information structure. All user needs are coordinated by Engineering
Services.

When Should You Contact EPLS?

You should contact Engineering Services (Prime Contact: Sandy Briggs Ext: 8719 in Maynard) if you
have any questions about the contents or use of EPLS.

What EPLS Can Supply to You

The following diagram shows the participants in, the contents of, and the information flow within the
system.
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SUPPLIERS

ENGINEERING SERVICES

PURCHASE SPECIFICATION CONTROL
FIELD SERVICE LOGISTICS
MANUFACTURING PLANNING

CHIEF ENGINEER

SOFTWARE DISTRIBUTION CENTER
VOLUME MANUFACTURING PLANTS
REVENUE ACCOUNTING
MANUFACTURING FINANCIAL CONTROL

CUSTOMERS

ENGINEERING

VOLUME MANUFACTURING PLANTS
FIELD SERVICE

SALES

CORPORATE PLANNING
ENGINEERING SERVICES
MANUFACTURING PLANNING
REVENUE ACCOUNTING

EXPORT

INPUTS

MASTER PARTS, INCLUDING
PURCHASED PARTS
FIELD SERVICE PARTS
VOLUME MANUFACTURING PARTS
*ENGINEERING PARTS LISTS
PRICING INFORMATION
BILLS OF MATERIAL
TRANSFER COST
*PART FAILURE RATE PREDICTION

PRODUCTS

*PARTS LISTS/BOM COMPARISON
*OPTION MODULE LIST
ACCESS TO PRODUCT INFORMATION
GENERAL & MANUFACTURING
PARTS INFORMATION
*ENGINEERING PARTS LISTS
BILLS OF MATERIAL TAILORED
BY EACH USER
USED-ON LISTS FOR ECO
PRICING INFORMATION
BOM HISTORY
*SYSTEM FAILURE RATE PREDICTION

SYSTEM OPERATIONS

COLLECTION — STORAGE — RETRIEVAL

*UNDER DEVELOPMENT
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3.23 ENGINEERING EDP SYSTEMS

Engineering EDP Systems is a service organization whose functions are to design, develop, operate,
and maintain information systems in support of the engineering community. This organization is part
of the Engineering Operations, is project-oriented, and adaptable to changing requirements. Analysis
and Reporting, Product Systems, and Software Distribution Center Support are three major projects
of the current structure.

When Should You Contact Engineering EDP Systems?
Whenever you have a need for: (1) an information system, (2) knowing what is available, and (3)

where and how to get it. Proper contacts are given in the following paragraphs; the contact for the
group is Group Manager, Ralph Byrd.

What Engineering EDP Systems Can Supply to You

Analysis and Reporting (Contact: Jeff Haber)
Provides the systems, tools, and information to the Engineering Management and Financial Staff.

Product Systems (Contact: Doug DeBarge)
Consists of two groups:

e Engineering Product Library System (EPLS) Support provides a central source of information
about DIGITAL’s products.

¢ Technical Editor and Configurator Development provides systems to: (1) edit orders in the
field, and (2) support the configuration process in FA&T facilities.

Software Distribution Center Support (Contact: Jack Champney)

Devoted to providing and operating information systems in support of the Software Distribution
Center business.

What Engineering EDP Systems Needs From You
Notification of your needs so they can direct you to the proper source.

3.24 ENGINEERING MODEL SHOP
The Engineering Model Shop is composed of four groups: (1) Mechanical Prototype Shop, (2)
Prototype Shop, (3) Production Model Shop, and (4) the Engineering Stockroom.

The prime contacts are George Geralds, Manager, and Edith Bodwell, Production/Inventory Con-
troller.

When Should You Contact the Engineering Model Shop?
Whenever you require their services in the following areas:

Mechanical prototype

Prototype assembly

Production models

Component Stockroom

VCD (Variable Center Distance) insertion debug
Insertion template debug

ROM and PROM blasting

Walk-in Shop

Odd jobs
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All work having a scheduled completion date should be negotiated in time to meet that schedule.
Component requirements must be submitted to the Engineering Stockroom prior to submitting a
circuit design to drafting. A legitimate engineering discrete project number is required for the current
fiscal year.

Work is not prioritized; normal work flow is on a first-in, first-out basis. However, if the current
workload in your job related area indicates that your schedule will not be met, you may consult with
engineers who have requested work in the same area and negotiate an agreement to allow your work to
be done first.

A month’s notice is required for odd job requests and building testers since these requests are fulfilled
when there are no models to be built.

What the Engineering Model Shop Can Supply to You
Mechanical Prototype Shop
e Fabricates sheet metal, plastic machined and wood units
® Provides Machine Shop services — milling, grinding, sawing, lathe work, heat treating, etc.
e Advise you as to what is feasible or difficult to manufacture,
Prototype Shop
* Assembles prototype modules, small subassemblies, wire-wrap, cable harnesses, etc.
® Checks for error in documentation, e.g., component part numbers.
¢ Producibility of units.

Production Model Shop

¢ Build printed circuit board (PCB) models for limited release (LR) and production release (PR)
via the respective drafting satellite.

¢ Build subassembly models other than PCBs for LR and PR - power supplies, power controls,
cable assemblies, etc.

* Generate hand testers as required for: (1) items that are not tested on automated module test
(AMT) computerized module test (CMT) standard test equipment, or (2) for low volume
items.

e VCD/IC debug of module insertion tapes via the respective drafting satellite.

¢ Perform odd jobs from building wire-wrap boards to show mockups, fill low volume customer
orders, build cable harnesses, etc.

¢ Insertion template debug; checking steel templates fabricated for the insertion of components
into board modules.

® Quality control checking of all models (LR and PR) and other items upon request.

o Blasting of PROMs to the electrical configuration as desired via tape, master chip, or key-
board, and stamping the number on the devices.
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Maynard Engineering Stockroom
Stocks company-preferred components to avoid the design of obsolete or non-preferred parts into new
units. (Another Engineering Stockroom exists in Marlboro.)

What the Engineering Model Shop Needs From You
Mechanical Prototype Shop

¢ Input information - can be sketches, blueprints, or verbal. The prototype process often takes
several passes. Please don’t order more units than you need for evaluation purposes.

¢ Prime Contact: Ed Mayall; in his absence, contact, Frank Boumil for machine parts, and

Ralph Metivier for sheet metal and welding. They will process all necessary paperwork and
notify you upon completion of your work.

Prototype Assembly Shop

e Requires proper documentation such as an overlay drawing or parts list and a schematic. The
Prototype Shop works closely with Design Drafting. If you want a prototype from Design
Drafting, they will forward the documentation to the Prototype Shop. You must ensure that
Design Drafting and Prototype Assembly do not get out of phase when changes occur in the
design. Procedures are informal so that changes may be incorporated easily which means that
you must ensure that everyone concerned has the latest changes.
Once a design is in Design Drafting, the Prototype Shop automatically makes a prototype. If
you need special work done outside the Design Drafting loop, go to the Materials Controller,
located in the Mill Complex MLS-3 (Pole 40A) and fill out a work order.

This process also normally takes several passes. Please don’t order more circuit boards than
you need for evaluation until your design has stabilized.

Production Model Shop
For LR and PR of PCBs

¢ Contact relevant satellite drafting group or the ECO layout group.
® Then, work usually flows automatically to the Model Shop with the necessary documentation.

* You must, sign the verification tag denoting test/tester availability on each model before re-
lease.

Formal Print Sign-off
e Handled by drafting satellite or ECO layout group.

* Required after quality control for LR and PR. (In the event that it is not QC approved, you
will bear the cost of an ECO should one be necessary.)
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Subassemblies - LR and PR
e Contact Model Shop Supervisor and provide formal or informal documentation to build from.

* You must sign verification tag denoting test/tester availability on each item released.
Formal Print Sign-off

e Required after quality control for LR and PR. (In the event that it is not QC approved, you
will bear the cost of an ECO should one be necessary.)

Parts for LR and PR:
® You will save time if you supply new and/or unique parts at the time of release request.
For Hand Testers

o All that is needed is a schematic which may be formal or informal. Any critical areas such as
short wire or shielded wires and any special notations must be included on the print.

Qdd Jobs for Customers

e Jobs done for any DEC customer require formal documentation to build from and for quality
checks if desired. For jobs other than DEC customers, any type documentation will suffice,
provided it is legible and can be understood.

Stockroom

Component requirement for projects should be input early enough to compensate for the vendor’s
varying delivery schedules. A good rule of thumb is to submit your parts list to the stockroom just
prior to submitting your new design to the drafting satellite.

The Stockroom will,
® Purchase components from the outside (with DEC part numbers).
e Expedite purchase of components from other stockrooms within DEC.
¢ Kit units in reasonable quantities.

References and Requisites That Help Make a Good Relationship

Open communication between people involved
Completed Work Order form

Parts List

Purchase Specification

3.25 COMPUTER AIDED DESIGN (CAD) SYSTEMS ENGINEERING

The CAD Systems Development group (Prime contact: Andy Matthews) is responsible for providing
and supporting CAD tools which increase the integrity of DEC’s designs and decrease the amount of
time to first customer shipment of DEC’s new products.
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CAD Systems Development is organized into two major areas of technical expertise and a Product
Management group. The two technical areas provide support of currently operating systems and soft-
ware as well as development of new systems and enhancements. The Product Management group is
responsible for coordinating all tasks and interfacing with customers (users).

MANAGER, CAD SYSTEMS ENGINEERING (ED VRABLIK)

——CAD PRODUCT MANAGEMENT (ANDY MATTHEWS)
P.C. TECHNOLOGY

TECHNICAL PLANNING

PROJECT PLANNING & CONTROL

RELEASE ENGINEERING & CONTROL

— CAD FOUNDATIONS DEVELOPMENT (LU ABEL)
t DATA BASE
CAD OPERATING SYSTEMS
GRAPHICS SUBSYSTEM

WORK STATION DESIGN

- CAD APPLICATIONS DEVELOPMENT (BERT BRUCE)
—— PHYSICAL DESIGN APPLICATIONS

——P.C. AND I. C. LAYOUT

~—— WIREWRAP, ROMS, PROMS

—— LOGIC DESIGN APPLICATIONS
—— RTL LANGUAGES & SIMULATORS

—— LOGIC ENTRY/SCHEMATICS

L_ DESIGN PROCESSING

ARTWORK, DESIGN VERIFICATION, PLOTTING, MANUFACTURING
INTERFACE FILE/PRODUCT DESCRIPTION FILE DESIGN

MA-0505

When (Why) Should You Contact CAD Systems Development?

¢ If you are using CAD software and you find a problem. Documented problems get immediate
attention.

* You see an area or process that you feel can be positively impacted by computer aided design.

® You are interested in investigating CAD related hardware/systems (plotters, vendor inter-
active systems, simulators, etc.).
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What CAD Development Can do for You

e Provide consulting experts in most major areas of CAD/Computer Aided Manufacturing.
* Design/develop/support CAD applications new to DEC.
e Ease potential process problems in new or state-of-the-art development projects.

What CAD Development Needs From You

e Cooperation in communicating needs and ideas to this group.
e Some of your time to adequately define and implement new CAD tools.

3.26 INFORMATION PROCESSING SERVICES

Timesharing services to DIGITAL'’s internal users is provided by the Corporate Information Process-
ing Center (IPC) group within the Information Processing Services organization. This service is avail-
able via large time-sharing systems located at Parker Street in Maynard with remote facilities
throughout the various plants.

When Should You Contact IPC?
At any point in time in which you are involved in matters related to computer activities ranging from
document generation to software program development.

What IPC Can Supply to You

e Timeshared services on the DECsystem-10 - Systems D and E are available for general usage
Monday through Friday, from 7:45 a.m. to 5:30 a.m. of the next day; and on Saturday and
Sunday, 24 hours a day.

o Public terminal areas are located in the “Mill” complex, buildings ML3-5 and ML21-4; at
Parker Street, building PK3-1; in Marlboro, building MR2-3

* Remote Job Entry stations (RJEs) are available at the public terminal facilities listed above,
providing convenient fast turnaround to the user of small to medium size listings. Listings may
be printed at the main site; deliveries are made by IPC.

¢ All of the IPC Systems provide facilities that allow the user to establish a phone link with the
required computer.

¢ Support for all standard DECsystem-10 software including:
FORTRAN (Formula Translator)
COBOL (Common Business Oriented Language)
MACRO-10 (Assembly Language for the DEC-10)
BASIC (Beginner All-purpose Symbolic Instruction Code)
ALGOL (Algorithmetic Language)
BLISS (Programming Language)
MIMIC (a major simulation package)

¢ Software Preparation* puts handwritten material into machine-readable form, including:
Editing for RUNOFF output (RUNOFF is a program that allows clean-looking print-
outs of ASCII files.)
Transcription
Assembly/compilation.

*Software Preparation Services are provided by the Corporate Information Services Organization (CIS).
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What IPC Needs From You

® Your project, programmer number (P,PN)
® Your password

You may obtain your P,PN and Password by contacting Customer Assistance (Prime Contact:
Walter Broderick) and request an IPC Systems Access form.

Reference Material and Requisites That Help Make a Good Relationship .
Customer Assistance is primarily a liaison between users and other groups within IPC, however, it is
ready to respond to any questions or problems you may have regarding:

Systems Hardware or Software
System Policy
System Procedures

Customer Assistance also offers:

e Monthly seminars of an educational nature on topics of general interest to IPC’s user commu-
nity.

¢ Monthly publication of the IPC Newsletter.

DECsystem-10 manuals are available from the Software Distribution Center (SDC) in Maynard,
ML11-3, to assist both the novice user and the experienced user.

3.27 COMPUTER SPECIAL SYSTEMS (CSS)

Computer Special Systems (CSS) is a Product Line chartered to make products to special customer
requirements when there is no suitable DIGITAL standard product. CSS is also chartered to explore
and open new markets and to provide low volume “gap filler’” products. All this has to be achieved
while making a profit and return on investment in line with DIGITAL’s overall goals.

To this end, the Product Line has its own Marketing, Engineering, and Manufacturing organizations,
for software as well as hardware. CSS has been structured so as to be very responsive to customer
needs, as expressed through the DIGITAL Sales Force. To achieve this responsiveness, CSS is spread
throughout the world. As well as having two engineering/manufacturing facilities in the United States,
CSS has facilities in Canada, Australia, Japan, UK, France, Sweden, and Germany. Each facility has

Marketing, Engineering, and Production staff, and is capable of designing and manufacturing prod-
ucts to special order.

ENGINEERING ENVIRONMENT

The Engineering environment, goals and responsibilities are different in CSS from those in Central
Engineering. CSS projects vary from very small, to large and complex, and from essentially ‘‘stand-
ard” products, to tailored one-time systems, with special hardware and software.

CSS Products (Examples)

Modification to a standard product, e.g., change to baud rate of a serial line driver
TU4S magnetic tape system

PDP-11 to CDC 7600 interface controller

Analog and digital I/O equipment and systems

Color, character/graphic displays, with supporting handlers and editing software
Special character set terminals, e.g., Katakana and Kanji LA36 printers
Multi-processor options, e.g., bus switches and line split adaptors
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CSS also does fixed price turnkey projects in which special hardware and software is designed to fulfill
a particular customer application. In order to ensure maximum effectiveness in this area, as in more
traditional areas, CSS has developed a very strong Project Management capability. This has resulted in
CSS being able to open new markets for DIGITAL products, and to successfully undertake many
challenging tasks.

Technology in CSS

CSS is naturally dependent on technologies developed in Central Engineering, including LSI chips,
new bus structures, interconnection methods, power supplies, etc. New technology is adopted rapidly
in CSS; for example, a number of products incorporating microprocessors are being delivered to
customers, and many others are in design.

CSS Mission/Engineer Challenge

The CSS mission of directly meeting special customer needs provides CSS engineers with a stimulating
environment. The challenge of his task is to design and engineer new products to very short time scales
(six months is typical) to meet project cost goals, and above all, to ensure that the customer is satisfied
with the product, with CSS, and with DEC.

Who Should Contact CSS and When?

Mainly Sales people contact CSS when their customers have need of a special product or service.
Product Line representatives also contact CSS when special market requirements arise, and, of course,
there is frequent technical liaison between CSS and Central Engineering.

3.28 LABORATORY DATA PRODUCTS/MEDICAL PRODUCTS (LDP/MDP)
LDP’s primary mission is to provide computer systems related software and supportive materials for
research and scientific applications in:

Educational and non-profit institutions
Medical research

Industrial

Governmental institutions

MDP’s responsibilities are for:

e All sales of specific products (e.g., GAMMA-11, a system used in nuclear medicine; PDL, a
system used in clinical labs) to end-users or OEMs.

o All end-user sales into Medical Information Systems (MIS) applications

When Should You Contact LDP/MDP Product Line?

During a new product business planning stage at which time the LDP/MDP Product Line may in-
dicate a high level of interest.

What LDP/MDP Can Supply to You

e Specifications, trade-offs, interfacing to other hardware, etc.
Contacts:
Hardware Development
LDP/MDP - Bill Avery
Graphics - Herve Lavoie

Software Development

LDP - Gary Budiansky
MDP - Terry Weichmann
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Applications, market size, customer types, etc.
Long range and high volume planning
LDP and MDP inventory

Members’ names for Product Steering groups

What LDP/MDP Needs From You

General product description and need

Internal products impacted, and why

Development costs and realistic schedule

First Customer Ship (FCS) and volume schedule

Major specifications with comparison to external competition

329 LARGE COMPUTER GROUP (LCG) HARDWARE ENGINEERING

LCG Hardware Engineering is a hardware development group, located in Marlboro, chartered to
provide unit level components and systems integration support for the DECsystem-10 and -20 family
of systems. These systems share a common 36-bit architecture which is optimized for medium to large
scale interactive and time-sharing applications. The systems include PDP-11 front end processors with
Unibus peripherals and Massbus interfaces, which facilitate the use of many unit level components
developed by other groups. There are presently four Product Lines in Marlboro which market the

DECsystem-10 and 20; LCG/Federal Systems, LCG/Commercial, LCG Educational Systems, and
Scientific Systems.

LCG HARDWARE ENGINEERING (MANAGER, GEORGE HOFF)

}—— LCG/HE TECHNOLOGY (BILL WALTON)
CIRCUITS ENGINEERING, MECHANICAL ENGINEERING,
MEMORY DEVELOPMENT

[~~— LCG/HE SYSTEMS ENGINEERING (VIC KU)
MEDIUM TO LARGE SCALE CPU DESIGN, MICROPROGRAMMING AND
SYSTEMS INTEGRATION AND ANALYSIS

t—-— LCG/HE PERIPHERALS/COMMUNICATIONS (FRANCO PREVID)
CONTROLLER DESIGN AND PERIPHERAL DEVICE INTEGRATION FOR TAPE,
DISK, UNIT RECORD AND COMMUNICATIONS SUBSYSTEMS

\——— LCG/HE CURRENT PRODUCT ENG./ENG. SUPPORT (LEN KREIDERMACHER)
SUPPORT TO RELEASED PRODUCTS. DEVELOPMENT SUPPORT-DESIGN
PROCESSING, PROTOTYPE FABRICATION AND ECO PROCESSING

MA-0511

LCG/Hardware Engineering Specialized Expertise

e CPU/Memory/Channel/Architecture/Design Evaluation/Performance Analysis and Devel-
opment

¢ High Performance Technology - ECL, 16K MOS, Gate Arrays, RAMs, High Speed Inter-
connect, Power Analysis
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e Design Aids - Logic Design Support Systems (Stanford Drawing System), Delay Analysis,
Simulation (Logic and Microcode), Design Checking

¢ High Performance Peripheral Device Evaluation 200 ips Tape, High Technology Disk

e Hardware/Software Tradeoff Analysis, Multi-processing Architecture, Integrated Facilities
for On-line Diagnostic and Cache/Control Store Design

e System Integration and Performance Analysis for Large Complex Systems
e Communications Networking

NOTE
The capabilities available in LCG/Hardware Engi-
neering should be viewed as an extension of Maynard
Central Engineering, and as such should be consid-

ered applicable to the needs of any Product Line
within DIGITAL.

3.30 FEDERAL SYSTEMS GROUP (FSG) HARDWARE ENGINEERING

The Federal Systems Group is one of four Product Lines within the Large Computer Group (LCG)
organization. FSG is chartered to sell to the United States and foreign agencies and to Aerospace
OEMs. FSG Engineering services the needs peculiar to the FSG Product Line and provides unit level
components and systems integration support.

FSG, Hardware Engineering Specialized Expertise

Computer Networking, including ARPANET
Computer - Computer Communication

High Availability Systems

Complex Systems

FSG Engineering also provides consulting services on new products that will be useful to the Federal
Systems Product Line. (Contact: Steve Paavola.)

3.31 OEM AND PDP-8

The corporation relies on its OEM channel of distribution to sell most DIGITAL products indirectly
for use in any application. OEM’s primary mission is to serve as a channel of distribution to the resale
class of customers; to develop segments of the growing minicomputer market, entailing nominal front-
end expenditures in marketing, service, and software; to answer competitive challenges by offering
goods and services at the lowest possible price available from DIGITAL.

PDP-8’s primary mission is to provide PDP-8 systems and options in both the OEM and end-user
marketplaces. Prime focus is in OEM, Industrial and Lab markets, primarily as a ““tools” supplier in
the small systems and basic mainframe areas.

Products and Services Sold

OEM
® The entire family of PDP-11 and PDP-8 processors
e All associated non-unique peripherals and options
e All PDP-11 and PDP-8 software not classified as a unique product
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PDP-8
e All Omnibus PDP-8 processors, associated peripherals, options and software, as defined by the
market charter

e VT78 DECstation

Engineering Interface
Engineering contact with the OEM and PDP-8 organization is usually accomplished through the Engi-
neer’s Product Manager. (A Group Organization Chart provided in Appendix A.)

Rationale

OEM

Primarily to minimize the problem of managing competition between DIGITAL and its resale custom-
ers, DIGITAL has decided to maintain independence between the OEM and end-user sides of its
business. At the same time, the Marketing Committee recognizes the need to make exceptions, if
necessary, to accommodate truly unique market needs. To ensure that charter boundaries are well
defined, all proposed exceptions to the general OEM rule must be formally brought before the Market-
ing Committee for approval.

PDP-8
A consolidated Product Line organized on a product basis selling to both end-users and OEMS.

3.32 INDUSTRIAL PRODUCTS GROUP (IPG) - (Engineering Manager, Bob Savell)

IPG provides computer systems and unique products for process and manufacturing control to end-
user industrial customers involved in extraction of raw materials, manufacture of products, and stor-
age and distribution.

IPG usually deals in low volume (100 to 1000) standard Product Line hardware and software (handlers
to interface IPG products to DIGITAL standard PDP-11 Operating Systems such as RSX-11 and
TPS) products relevant to what is needed by the market it serves.

A project-oriented organization, IPG makes early contact with the service groups within DIGITAL

and provides them with funding and project scheduling to ensure the meeting of First Customer Ship
(FCS) target dates.

IPG Products

Industrial 14

Factory Data Collection Terminals
Factory Data Collection Software
Process I/O Subsystem

Intelligent Process I/O Subsystem
Power Management

3.33 EDUCATION PRODUCTS GROUP (EPG) - (Manager, Jerry Witmore)

The Education Products Group provides PDP-11 based systems to public and private educational
institutions and training departments within industrial organizations in support of their educational or
administrative activities. While some effort is underway to enhance DIGITAL’s education-specific
product offerings, the bulk of customer requirements are satisfied by standard hardware and software
products, especially in the time-sharing area. Because of the general computational nature of the EPG
market, much of the engineering investment by the Product Line is in the packaging of standard
products into often-demanded user configurations in order to facilitate Marketing, Sales, and Manu-
facturing. In addition, there is investment in software to support various aspects of educational admin-
istration, as well as in human engineering refinement of standard software products.
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EPG Products
e CLASSIC, WISE, SIGI, DECAL (Product Line unique products)

3.34 CORPORATE SOFTWARE SERVICES

Corporate Software Services’ goal is to satisfy DIGITAL customers’ software services needs. The
organization’s objectives are to deliver software services that help sell standard products in accordance
with the following priorities:

e Warranty
e Sales Support
¢ Consulting

and to deliver software services that help implement Product Lines’ marketing plans and corporate
policies.

CORPORATE SOFTWARE SERVICES

———FIELD ORGANIZATION
NORTH AMERICAN, EUROPEAN, GENERAL INTERNATIONAL AREA (GIA)

L———OPERATIONS
CORPORATE OPERATIONS GROUP

LINCOME SERVICES
SOFTWARE SERVICES PRODUCT LINES (PL-80 FAMILY)

MA-0510

Field Software Services
In the field, Software Services provides:

e Warranty Support — The warranty support function varies depending on the category of soft-
ware product, as follows.

Category A
Installation of the software and execution of a sample procedure to ensure successful com-
pletion.

On site remedial service for the first 90 days after installation if required. This is a best effort
to fix the software problem and/or submit a Software Performance Report (SPR) con-
cerning the problem.

Categories A and B
SPR services are provided for a term of one year from date of installation. This includes the
right of the customer to submit SPRs when a software deficit is believed to exist. DIGITAL
will respond via the software maintenance periodicals.

Provide software updates, if any, on standard distribution media as defined in the applicable
Software Product Description (SPD). Only the media will be charged for in the first year
from date of installation.

All other categories are delivered as is with no specified or implied warranty commitment.
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e Sales Support - These services are requested by the Sales organization to assist the Sales person
in selling standard DIGITAL products and services.
Demonstrations of a DIGITAL system
Technical presentations
System design/recommendation
Benchmarks
Proposal assistance
Informal discussions with sales/customers
Technical consultant to sales/customers

® Consulting Services — These services are designed to help sell standard DIGITAL products.
They are normally provided when customer needs (expectations) exceed the services provided
through the normal warranty and Sales Support efforts. They are paid for directly by the
customers and may be bundled into the system’s price when agreed to in advance between
Product Lines. Typical functions include:

Program conversions

Software/system design

Project management

Programming (coding and checkout)
Studies

Specification design

Applications

Advisory - problem solving

Software implementation

Extended warranty/maintenance services
Orientation services

Additional services as approved by the Software Services Manager or his designee

e Allowances - These services are designed to allow Product Lines to request “‘extra’ software
support to meet their marketing objectives; services not normally covered by those described
above. They are normally negotiated for in advance and budgeted for under the service expense
line of the Product Line statement. Typical services include:

Extra support services to a specific customer base or geographic area.

Internal training

QA for Product Lines/Engineering

Special demonstrations/benchmarks

Services provided in ““Sales Support” and ‘“Consulting Services” when negotiated and
agreed to by the Software Services Manager or his designee.
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Operations Group ‘
Provides corporate-based resources to meet acknowledged needs of Software Services Line Manage-
ment.

OPERATIONS GROUP (HASKELL CEHRS)

}—— MAYNARD SUPPORT GROUP (HENRY ADLEMAN}
[~—MARLBORO SUPPORT GROUP {CLARKE WEGNER]
——SOFTWARE SERVICES TRAINING GROUP {NICK PAPPAS]

l—— ADMINISTRATIVE SERVICES GROUP {(ANGELA COSSETTE)

L MANAGEMENT INFORMATION SYSTEMS GROUP (MAUREEN STRETCH}

MA-0508

* Maynard/Marlboro Support Groups
*Support planning
*Product planning documents
*Support tool development, i.e., manuals, buffer articles, Sales Update articles
Documentation review
Time Reporting Systems (TRS) analysis
Software Performance Report (SPR) analysis
Manpower planning/forecasting/reporting
Backup technical support to field SWS
Technical in-field training
On-site support (at field request)
Field Service support
Software Performance Report fixes (Marlboro/LCG)
Maintenance updates
*Time Reporting Systems reporting
*Product Steering Group interaction
*Interface with product management
*Interface with Engineering
*Interface with Product Lines
*Training planning
*Training documentation
*Training material review
Field test, coordination, information, and materials

*Tasks are also applicable to Sales Support, consulting, and by prior negotiation allowance cate-
gories.
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e Software Services Training provides:
A curriculum of standard courses for Software Specialists on DIGITAL software products.

Update courses for new releases of software products.

Advice to Field Software Services (SWS) Management on training personnel whose needs
are not met by the Standard SWS training curriculum

¢ Administrative Services Group
Software Product Description (SPD) administration

Software Performance Report administration and reporting

Warranty Data Base administration

Automatic Distribution (software) administration

Preparation and distribution of Software Dispatches and DSNs (DIGITAL Software News)
Preparation and distribution of small and large buffers

¢ Management Information Systems group provides internal EDP packages for:
District SWS Accounting
Customer Data Base
Software Shipment/Man days
Time Reporting System
Automatic Distribution System
Mailing Label System

Consulting Services (Software Services Product Lines)
The Software Services Product Lines’ primary business is selling software-related services to

DIGITAL customers. These services are beyond and apart from those included as part of the warranty
for most DIGITAL software products.

PL90 Software Consulting Services:
The sale of DIGITAL Software Specialists expertise on a time and materials basis.

PL91 Software Maintenance Services:;

The sale of binary updates and packaged software information via Subscription Soft-
ware Maintenance.

PL86 Software Components:

The sale of documents, listings and programs, exclusive and separate from the original
software kits.

PL8S Software Products:
The sale of software products developed via PL90 Software Consulting Projects.

When Should You Contact Software Services?
Whenever you have a need for their services as described in the foregoing paragraphs.
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What Software Services Can Provide to You
Expertise and consultation in Field Support, Operations, Administration, Management Information
Services, and Training.

References

¢ Software Specialists Handbook - available from the Corporate Software Services Organiza-
tion, Manager Bruno Durr.

e Software Services Training Directory — available from the Software Services Training Organi-
zation, Manager Nick Pappas.

3.35 CUSTOMER SERVICES

The areas of responsibility within the Customer Services groups during the design, manufacture, and
field introduction of new products are described in the following paragraphs. A team concept was
devised by evaluating the functions of each group during new product development and establishing its
relationship with other groups as indicated in the diagram shown on the next page.

When Should You Contact Customer Services?

During the planning process stage for efficient interaction of the new product development groups.
Contact should be made with Customer Services through the Product Support groups assigned to your
engineering area. Contact should be made as early as possible when product proposals and Phase I
Business Plans are being developed. Product Support can provide financial and technical inputs during
this initial planning phase which will help to add completeness to the Business Plan and avoid surprises
after major product goals have been set.

What Customer Services Can Supply to You

The Field Service Product Support Supervisor or Engineer coordinates the activities of the Customer
Services groups and the interfacing with the Development and Field groups to provide maintenance
plans and schedules. He is assigned to the project during the initial planning/design stage and receives
the necessary inputs (specifications, schedules, and estimates) from which he generates Maintenance
Plans, Field Service Business Plans, Cost/Benefit studies, and schedules for coordinating the Customer
Services activities.

The Customer Services team is composed of the following groups:

Logistics

RAMP (Reliability and Maintainability Program)
Technical Documentation

Educational Services/Field Service

Repair Services

Field Service Marketing

Product Safety

Field Service Systems Engineering

These groups are responsible for influencing the product design and manufacture to facilitate field
maintenance of the new product, ensuring that both training and field documentation conform with
the Maintenance Plan, and coordinating a smooth introduction of the product into the field.
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Product Support (Don Busiek)

Product Support is responsible for the efforts provided by the Customer Services team. In this role,
Product Support will develop the Field Service Maintenance and Business Plans as well as the Project
Schedule. The following is a list of the various Product Support groups and their area of responsibility:

Chris Ball

Cross-Product Line (CPL) - Tapes, Disks, Terminals
Power Systems

Mechanical/Packaging

LSI Technology

Product Safety

Steve Davis
* Operations Research

Mike Kalagher

DIGITAL Components Group (DCG)
Distributed Data Processing (DDP)
Laboratory Data Products (LDP)
Networks

BUS Products

TELCO

CSS/Typeset

Installations Quality Reporting
OEM

Engineering Systems Group (ESG)
Educational Products Group (EPG)

Walter Manter
o DEC-10, -20

Bob Swarz
¢ Reliability and Maintainability Program (RAMP)

Art Zins
e PDP-8, -11, Advanced-11 Family
¢ Memories
e -11, Advanced-11 Family Software

Technical Documentation (Joe Santini)
Generates hardware documents required to support the training functions and field maintenance for
the new product. (Detailed description provided in another section of this chapter.)

Educational Services/Field Service (Mike Moffa)
Determines the Field Service training requirements and develops course materials and aids to be used
by the Educational Services Training Operations to teach Field Service personnel and some customers
the operation and maintenance of new products.

Product Safety (Ron Minezzi)

All hardware products must meet the requirements of DEC Standards 060, DIGITAL Policy Relating
to Nationally and Internationally Recognized Testing Laboratories, and 119, DIGITAL Policy and
Practices Relative to Product Safety. All applicable products must be UL Listed, Canadian Standards
Association (CSA) Certified and comply with International Electrotechnical Commission (IEC) 435.
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Listings and Certifications are always obtained through the Product Safety group. You should subject
your product to Product Safety reviews at the conceptual, breadboard, and prototype stages. A second
function of the Product Safety group is to investigate all potential product safety problems. You are
required to support all such investigations regarding your product until all problems are resolved.

Field Service Marketing (Doug Largenberg)
Determines the structure of the maintenance agreements and establishes maintenance contract terms,
prices, and conditions for the new product.

Repair Services (Harold Long)

Restores the operation of defective modules and products that cannot be effectively repaired at the
customer site.

Logistics (Tom Karpowski)
Forecasts, procures, distributes, and prices spare parts and special tools to support Field Service
maintenance of new product.

RAMP (Reliability and Maintainability Program) (Bob Swarz)

Provides models and metrics that can be used with Field Service data base to determine reliability and
maintainability characteristics of existing products. (Detailed description provided in another section
of this chapter.)

Field Service Systems Engineering (Scott Johnson)

Provides system focus for maintainability planning on PDP-8, -11 and Advanced-11 family products.
Provides interface into Software Engineering for error logging, software installations, etc., and to
Diagnostic Engineering for system exercisers, and user-mode diagnostics, etc.

What Customer Services Needs From You
Your cooperation in the performance of your responsibilities governed by:

DEC Standard 007, Design Review Process
DEC Standard 008, Project Scheduling
DEC Standard 009, Project Specifications
DEC Standard 130, Product Business Plans

which define the procedures required to obtain new product approval, the formats of the hardware and
software specifications, the Engineering Tasks to be performed during specific project phases and the
type of schedules and cost estimates to be provided by Engineering and Manufacturing.

Reference Material and Requisites That Help Make a Good Relationship

The Customer Services Guide to New Product Planning - Generated by the Field Service New Product
Steering group.

3.35.1 Reliability and Maintainability Program (RAMP) (Prime Contact: Bob Swarz)

The RAMP group provides models and metrics that can be used with the Field Service data base to
determine reliability and maintainability characteristics of existing products. Other models can be used
with projected data to support new product development.

When Should You Contact the RAMP Group?

In the conceptual stages of product planning. It is imperative that reliability and maintainability issues
be an integral part of the design.
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What RAMP Can Supply to You

¢ Publish periodic MTBF and MTTR reports on selected existing products

¢ Provide models and other tools that assist in examining the cost and benefits of reliability and
maintainability features

e Provide life cycle cost models

¢ Provide statistical models of product failure rates to support early product reliability predic-
tion needs

¢ Provide information on current and future reliability and maintainability strategies and tech-
nologies
e Provide a unified corporate approach to reliability and maintainability.

What RAMP Needs From You

¢ Early contact
e Preliminary engineering specifications and initial design concepts
e High level of interest in total life cycle cost

3.35.2 Technical Documentation
Technical Writing (Prime Contact: Jack Cromwell)
The Technical Writing group is responsible for providing all hardware manuals intended for Field

Service use. The group is also responsible for providing hardware manuals for target populations other
than DEC Field Service. Technical Writing consists of the following dedicated areas.

MANAGER TECHNICAL WRITING (JACK CROMWELL)

— MARLBORO WRITING GROUP (DON MEHAFFEY)
= LARGE COMPUTER GROUP (GEORGE BERGER)

—— LABORATORY DATA PRODUCTS (LDP)
L— LARGE SCALE INTEGRATION (LSI)
-—- GRAPHICS

——= COMPONENTS

~—— LOGIC PRODUCTS

— MAYNARD WRITING GROUPS
PERIPHERALS (JIM SULLIVAN)

PDP8 — PDP-11 (ROY CLARK)

PRODUCT SUPPORT — BUSINESS PRODUCTS — INDUSTRIAL PRODUCTS
(JOHN SULLIVAN)

— NEW HAMPSHIRE WRITING GROUP (HUDSON, LEE BUTLER)
I: COMMERCIAL APPLICATIONS

TELCO

MA-0504
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When Should You Contact Technical Writing?

e During the project planning stage when the tasks that will occur within the development cycle
can be specified.

e Technical Writing usually receives notification of the need of their services via the Product
Support group prior to any formal periodic budgeting activity with regard to current project
costs and schedules.

What Technical Writing Can Supply to You

e Writing and control of hardware-oriented technical documents in accordance with DEC
Standard 003.
¢ Total publications plans, cost estimates, and schedules necessary to assign engineering funds to
the documentation effort.
® One source to fund for writing and production of hardware manuals
® Coordination of printing, production, and revision control of the following types of docu-
ments:
Site Preparation Guides
Installation Procedures
Hardware Reference Manuals
User’s Guides
Preventative Maintenance Procedures
Servicing Manuals
Hlustrated Parts Breakdown Manuals
Field Maintenance Technical Manuals
Application User’s Manuals
Others, as specified

What Technical Writing Needs From You

e Cooperation in generating a documentation plan acceptable to Product Support, Technical
Documentation, Engineering, and Educational Services. The documentation plan indicates the
scope of the hardware manual project, schedule requirements, and the approved budget for the
project.

e Engineering drawings, equipment specifications, and any other technical information avail-
able.

* Some engineering time for technical information and manuscript reviews.

Reference Material and Requisites That Help Make a Good Relationship

DEC Standard 003, Hardware Manuals Standard

Field Service New Product Planning Guide (prepared by Customer Service Product Support)
Field Service Methods and Procedures

Documentation Plan

Scheduled Document Reviews

Engineering time; direct interaction between you and the writer

Micropublishing Documentation (Dick Lennard)

The Micropublishing Documentation group provides the generation, control and distribution of
microfiche for Field Service and Customer Spares microfiche libraries, as well as Manufacturing li-
braries and casual orders. They also provide FCO (Field Change Order) generation and writing and
control of DEC-O-LOG and FCO Cross-Reference documentation systems. This group designs
microfiche formats and libraries to support Field Service in installing, updating, and maintaining
DIGITAL products. They also monitor schedules and activities of information-producing areas such
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as Technical Writing, Diagnostic Engineering, Engineering, etc., and coordinate efforts to ensure
proper integration of source information in microfiche preparation and production.

This group is responsible for:

® Budgeting, planning, and scheduling production of all documentation requested by DEC
groups.

® Creative consultation for design of books, charts, etc.
® Providing all required photographic services.

® Evaluating machinery and equipment being developed for the publishing industry regarding
their utility in DEC.

® Developing methods and procedures to enhance DEC documentation at the lowest cost.

MANAGER PRODUCTION SERVICES (WALTER STALTER)

| EDITING AND COMPOSITION (PHIL KELLEY)
EDITORIAL SERVICES
BOOK-PAGE MAKEUP

COMPUTERIZED TYPESETTING (DECSET-8000)

—— ILLUSTRATING (BOB WALKER)
CHARTS, DIAGRAMS, SCHEMATICS, 3-DIMENSIONAL
COLOR SLIDES, VU-GRAPHS (OVERHEADS), FLIPCHARTS

STORYBOARDING, CONCEPTS, CARTOONING, RENDERINGS, RETOUCHING

— PHOTOGRAPHY (LEE PARKS)

PHOTOSTATS - NEGATIVE AND POSITIVE

—— 8 X 10 TRANSPARENCIES FOR OVERHEAD PROJECTION
— NEGATIVES FOR OFFSET PRINTING

—— PHOTOGRAPHY — STUDIO OR ONSITE

SLIDES — DUPLICATION, OR FROM ANY ORIGINAL

—— REPOSITORY OF WORLDWIDE PHOTOGRAPHS

MA-0503

Editing and Composition - Performs editing, formatting, typesetting, scheduling, coordinqting, and
contracting of the foregoing services with outside vendors when necessary. The typesetting group
utilizes a DECset-8000 typesetting system for producing copy for publication.

Ilustrating - Provides technical illustrating, 35mm slides and overhead transparencies illustrating
graphic art expertise to enhance all documentation required by DEC groups.

Photography - The Photographic Laboratory supports the Technical Documentation Department and

all DEC groups in providing complete color and black and white photographic and graphic arts
services.
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3.36 MANUFACTURING

The Manufacturing organization is better represented in a matrix as shown below. Relevant oper-
ational and functional groups are described in this section. The groups’ functions and the commu-
nication required between you and the individuals within these groups will help you identify your
partner for the two-by-two team effort in developing your product.

MFG V.P.
(JACK SMITH)

OPERATIONAL

I

MFG.

EMPLOYEE
— RELATIONS
(JOHN SIMS)

| FINANCE
{JOE FARGANO)

r»P20—-—-402Cm

RESOURCE
— PLANNING
(ABBOTT WEISS)

PROCESS

(JIM CUDMORE)

!
PRODUCT
MFG.
(BILL HANSON)
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MFG.
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3.36.1 Manufacturing Engineering and Quality Control _
Jim Cudmore is the Senior Group Manager of Manufacturing Engineering and Quality Control. This
organization comprises both functional and process support groups as shown in the following chart.

SENIOR GROUP MGR.
MFG. ENG. Q.C.
JIM CUDMORE

INTEGRATED CIRCUITS COMPONENT ENGINEERING
FINE ELECTRO-MAGNETICS —— : : QUALITY ASSURANCE
CORE MEMORY STACKS — g z MANUFACTURING ENGINEERING
METALS & PLASTICS ; NEW PRODUCT/NEW PLANT START-UP
PRINTED CIRCUIT BOARDS S

MODULE ASSEMBLY
FA&T
SYSTEM LOGISTICS

ACCESSORIES

LLLL] 1]

QUALITY ASSURANCE
AND TEST

TERMINALS
MAGNETIC PERIPHERALS
CPU'S

MEMORIES
MA-0456

The Manufacturing Engineering Organization Directory is published quarterly. It provides the names of
individuals responsible for various areas. Contact Marie Mangan, Ext: 5328 for a copy.
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3.36.1.1 Printed Circuit Board Process (Prime Contact: Don Pucci) - PCB Process Manufacturing
Engineering provides advice and direction setting to Manufacturing, Design Engineering, and the
Board Shops. They oversee the entire board manufacturing process and:

Develop five year capacity and technology planning

Determine when to build new Board Shops

Develop board purchasing strategy

Determine impact of new environmental rules on manufacturing.

When Should You Contact PCB Process Engineering?

If a new packaging scheme is to be used, at least before the electronics fabrication scheme is frozen. If
you need dedicated help, they need a three-month advance notice.

What PCB Process Engineering Can Supply to You

¢ How new boards should be designed to make them manufacturable in all DEC plants
¢ Help you understand the benefits of design constraints imposed by high-volume manufac-
turing
¢ Lower manufacturing costs through automated manufacturing which requires standard
board sizes
machine insertable components
pin spacing, and
component spacing
¢ Explain how DEC manufactures PCBs

What PCB Process Engineering Needs From You

* Your presence to develop effective communication between you and your contact

¢ Lead time and funding if you need one of their people to be dedicated to your project

® Your appreciation of the fact that the deletion of a requirement or a painful restriction in the
manufacture of your product will cause a savings that repeats itself thousands of times each
month

Reference Material and Requisites That Help Make a Good Relationship

¢ DEC Standard 030, Module Manufacturing Specification
e Non-standard Board Release Form; described in DEC Standard 030. You must obtain manu-

facturing approval whenever you use a non-standard component, pin spacing, or board size
(via this form).

NOTE
PCB Process Engineering recommends that you tour
DEC’s manufacturing facilities and become ac-
quainted with the different high-volume manufac-
turing processes.

3.36.1.2 Corporate Quality Assurance (Manager, Gene Mondani) - The Corporate Quality Assurance
organization exists to provide assurance to DIGITAL customers that our products meet specifications
and reasonable customer expectations on a continuing basis. The organization consists of two groups:

o Corporate Reliability Engineering — Manager, Art Sturgis. This is the group to which you, the
engineer, will relate. It is described in detail below.

o Corporate Quality Services - Manager, Darby Checketts. This group supports the varied, qual-
ity-related activities of Manufacturing, Marketing, and Field Service.
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Corporate Reliability Engineering ‘ .
Assures a low risk, economical product to high volume manufacturing. Normally, this is accomplished
through Design Maturity Testing (DMT) which is performed in the Reliability Engineering Labs.

What Corporate Reliability Engineering Can Supply to You

Engineering prototypes and/or initial manufacturing pilot units are submitted to Reliability Engineer-
ing for independent third party evaluation. Through a Review Action Team (RAT) with members
representing Design Engineering, Reliability Engineering, and Manufacturing, a detailed plan is deter-
mined with MTBF goals specified. ECO activity will decrease to the point where Manufacturing star-
tup is feasible and DMT will progress to the point where the necessary ECOs have been incorporated to
meet the specified MTBF goals.

When Should You Contact Corporate Reliability Engineering?
After Office of Development (OOD) approval of your functional specifications. Initial inputs should
include engineering MTBF (Mean Time Between Failure) goals.

What Corporate Reliability Engineering Needs From You
All that’s required is that you contact Reliability Engineering Manager, Art Sturgis (Ext. 4979) who
will assign a Central Reliability Engineer to chair the Review Action Team and issue the DMT plan.

REFERENCES

¢ Product Reliability and Process Testing Manual, prepared by Central Reliability Engineering.
e DEC Standard 102, Environmental Standard for Computers and Peripherals.

3.36.1.3 Process Engineering - Process Engineering comprises five groups, each capable of addressing
the assembly and test processes in detail. The Advanced Process Engineering group addresses the wire-
wrap process and new technologies in component incoming inspection, printed circuit board assembly,
and printed circuit board test areas. The groups and the responsible people to contact are listed below.

Advanced Process Engineering (Jim Melvin)
CPU Process Engineering (Art Berner)
Disk/Tapes Process Engineering (Joe Cleary)
Terminals Process Engineering (Bruce Anderson)

Cross Products Process Engineering; encompassing Communications, Controllers, etc. (Bob
Difazio, Acting)

When Should You Contact Process Engineering?
Before the electronic design is frozen. If you want dedicated help, they need three months warning.

What Process Engineering Can Supply to You

NOTE
PCB Process Engineering (described in an earlier
paragraph) addresses the manufacturing process of
the bare printed circuit board. Process Engineering
addresses the manufacturing and test process related
to the populated modules and assemblies.

Process Engineering supplies information about manufacturing and testing. They will help you make
financial and technical trade-offs on:

e Component Testing
e Circuit Boards
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Modules
Interconnection Systems
Cable Harnesses

Wiring

Wire-wrap

Basic Systems

They also provide counsel on testing at the basic system, module, and incoming levels.

They will help you to understand the benefits of design constraints imposed by high-volume manufac-
turing. If you want lower manufacturing costs through automated manufacturing, you need standard
board sizes, machine-insertable components, standard pin spacings, component spacings, test tech-
niques, etc. They will suggest things like using two 1/2-watt resistors in parallel instead of a single 1-
watt resistor, because the 1/2-watt resistors are machine-insertable, while generally, 1-watt resistors
are not. They will advise you on the implications of DEC Standard 030, Module Manufacturing
Specification, for your product.

They will explain how DIGITAL manufactures things. They recommend that every engineer tour our
manufacturing facilities, and that every design engineer consult with them before the electronic design
and fabrication is frozen. They are always available for a few hours consultation. In some cases, they
will dedicate an engineer to your problem or project, provided you set it up in advance and provide the
funds.

Process Engineering is charged with overseeing the entire manufacturing process. In this role they:

e Improve efficiency in today’s world. This sometimes involves making changes in the
manufacturing process for current products. When a change affects the final product, they
always obtain the approval of the project engineer. When it doesn’t (for example, when they
change from punch to slit), they do not seek engineering approval.

¢ Plan for new facilities and manufacturing methods that will be cost competitive in the future.

What Process Engineering Needs From You

They need your presence for consultation. They need lead time and funds if you need dedicated help
from one of their people. They need you to appreciate the fact that sometimes a seemingly painful
restriction or requirement will cause a manufacturing saving that repeats itself thousands of times each
month. Be sure to ask process engineers about the different high-volume manufacturing facilities.

Reference Material and Requisites That Help Make a Good Relationship
e DEC Standard 030, Module Manufacturing Specification

¢ Non-standard Board Release Form. This is required whenever you use a non-standard com-
ponent, pin spacing, or board size. You must obtain manufacturing approval via this form
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What Process Engineering Can Supply You for Testing

A test plan developed by the New Product Strategist

Direction in how to partition for testability and diagonosability

Screening to stop untestable or unmanufacturable products from going to manufacturing
They will participate in Design Reviews.

What Process Engineering Needs From You for Testing

Funding to support an agreed upon level of test engineering participation

Product Specification

Product Performance Specification

The latest module, unit, or system drawings (depending on what is to be tested)

Goals for product volume (top and bottom figures)

Engineer’s estimates of manufacturing cost.

Attendance at monthly Test Engineering Status Reviews to assure project coordination

References and Requisites That Help Make a Good Relationship

¢ Product Specification
¢ Product Performance Specification
e Test Plan

3.36.1.4 Manufacturing New Product Introduction - Manufacturing has a New Product Introduction
organization. This organization is responsible for:

e Coordinating Manufacturing’s overall capabilities and strategies with DIGITAL’s projected
future products

o Coordinating the Manufacturing aspect of each new product with Engineering and other com-
pany organizations prior to actual manufacture of the product.

o Managing the introduction of each new product into Manufacturing.

When Should You Contact Manufacturing New Products?

If you are planning, or even considering a new product to go into manufacture, contact Manufacturing
New Products NOW!

Look at the chart on the next page. It is the basic skeleton of a new product’s introduction into
Manufacturing.

Manufacturing must make inputs before the Phase I Business Plan is written. In order to do this,
Manufacturing and Engineering must communicate with each other early in the new product’s devel-
opment. We call this working together ‘“Before the Beginning.” It plays a very important part in our
mutual goal of introducing DIGITAL’s new products on schedule, at quality, at cost, to budget.
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What Can Manufacturing New Products do for You?

¢ Direct you to the right Manufacturing people to help you with information or assistance you
may need on product cost, process design, schedule, and budget estimates.

e Identify your Manufacturing partner for your 2X2 Team described in Chapter 2.

e Assign you a temporary Manufacturing 2X2 Team member for your “Before the Beginning”
phase so you can get Manufacturing commitments as you need them.

e Help you put together your New Product Team.
e Identify the plant in which your product will be built.
e Help you get commitments from the plant.

What Does Manufacturing New Products Need From You?

e Coordination and communication relating to product design, process design, and materials, to
name just a few. The coordination Manufacturing needs with Engineering on new products is
described in more detail in Manufacturing’s General New Product Start Up Plan. You can get
copies of this plan book from the group or plant New Product Managers, or from Debby
Kuyamjian, X2397 in Maynard.

e Coordination and communication in developing the Engineering and Manufacturing In-
troduction Plans for your product’s introduction. Manufacturing has a PERT based Project
Planning Package which can help you and your New Product Team develop an effective prod-
uct introduction plan so that your team people will know:

What they’re supposed to do
When they are to do it
How well they are doing

You can get copies of the Project Planning Package from the group or plant New Products
Managers, or from Clare-Marie Matthews, X6127 in Maynard

How to Use the New Product Organization

Finding the Right People

An organization chart for Manufacturing New Products is on the next page. If you don’t know who to
speak with in Manufacturing, call the group New Product Manager responsible for the type product
you want to discuss. He will either help you or direct you to the right people.

CPUs Don Chace, X330, Acton

Terminals Les Goldman (Acting), X3864, Maynard
Disks/Tapes Joe Cleary, X226, Acton

FA&T Gene Stringer, X210, Salem

(System Integration)

Specific Assistance
Manufacturing New Products has Process Consultants who are available to explain the benefits and
use of the Project Planning Package.

Project Planners are members of the New Product Team who are catalysts and keepers of the new

product’s introduction plan. The Process Consultants can assist you in the hiring and training of
Project Schedulers. Contact Clare-Marie Matthews or Brenda Buchanan, Ext: 6127 and 7978.
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General Manufacturing Information Available on New Products

What

General New Product Start Up Plan

A road map guide of what needs to be done to
introduce a new product into DEC
Manufacturing.

New Product Introduction Reference Library
Collection of tools, policies, and sample plans
relating to new product introduction into
DEC Manufacturing. Includes sample
Manufacturing and PERT plans for various
type products.

Project Planning Package

Users handbook on how to plan a new
product introduction and how to use PERTS,
the PERT-based computer program for
project scheduling.

Slate Book, New Product Introduction
Quarterly review of Manufacturing’s efforts
to improve its new product introduction
process.

Polka Dot Book
Quarterly review of all new products presently
being introduced into Manufacturing.

DEC Standard 130 - Guide For Product
Business Plans

How and what to write for Phase I and Phase
I1 Business Plans, which are required to
secure authorization and funding for New
Products.

Manufacturing Catalog of Reports

A directory of the reports Manufacturing
compiles in order to measure and control its
performance.

Manufacturing/Engineering Organization
Directory
Who’s Who.

Contact

Group or Plant New Product Managers, or Debby
Kuyamjian, Ext: 2397

Group or Plant New Product Managers, or Debby
Kuyamjian, Ext: 2397

Clare-Marie Matthews (also included in Reference
Library), Ext: 6127

Joe St. Amour, Ext: 2596

Joe St. Amour, Ext: 2596
(restricted distribution)

Doris Bellemere, Ext: 2954
(also in Reference Library)

Joan Richer

Marie Mangan, Ext: 5328
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3.36.1.5 Central Mechanical Manufacturing Engineering - The operational structure of the Central
Mechanical Manufacturing Engineering organization is presently as follows. Refer to the Directory
for Updates (see Paragraph 3.36.1).

CENTRAL MECHANICAL MANUFACTURING, ENGINEERING
{MANAGER, JOHN BARDONE)

SERVICE _|
GROUP MECHANICAL MANUFACTURING ENGINEERING DEPARTMENT

(ENGINEERING SUPERVISOR, DON DEAMICIS)

—— MANUFACTURING ENGINEER, PROCESS ENGINEER, QUALITY ENG.

*—=— PRODUCTION SUPPORT SPECIALIST - ED MAXWELL
MAINTAINS A CLOSE PROBLEM SOLVING INTERFACE WITH DEC
SATELITE PRODUCTION AREAS ON NEW PRODUCTS

—— ENGINEERING CONSULTANTS

—— PLASTICS SPECIALIST - TOM SEILER
TECHNICAL CONSULTANT TO ALL PROJECTS INVOLVED WITH THE
APPLICATIONS AND PROCESSES OF PLASTIC COMPONENTS

—— MATERIALS SPECIALIST - JOE SKILLINGS
TECHNICAL CONSULTANT FOR ALL ENGINEERING MATERIAL APPLI-
CATIONS WITH SPECIFIC EMPHASIS IN METALLURGICAL AREAS

—— METALS PREPARATION AND FINISHING — ART CLOCKEDILE
HANDLING OF OPERATIONAL ASPECTS OF METAL PREPARATION
AND FINISHING

gﬁ%"JgE ——  TOOLING ENGINEERING DEPARTMENT
(ENGINEERING MANAGER, FRED OLDFIELD)
TOOLING DESIGN AND DEVELOPMENT
—— NUMERICALLY CONTROLLED PROGRAMMING
L— ADVANCED MANUFACTURING CAD/CAM R&D
SERVICE
GROUP —T— NEW PRODUCT PURCHASING DEPARTMENT

(J. BARDONE, ACTING PURCHASING AGENT)

— NEW PRODUCT BUYERS, PART OF CENTRAL MANUFACTURING TEAM

MA-0441
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When Should You Contact Central Mechanical Manufacturing Engineering?

New Product Managers should interface with Central Manufacturing at project inception, where a
Manufacturing Team will be assigned. The Manufacturing Team (consisting of Manufacturing, Qual-
ity Tooling Engineers, Process/Materials Specialists, and New Product Buyers) will work with the
Design and Production organizations to develop schedules, budgets, tooling requirements, inspection
techniques, and product cost goals and remain part of the New Product task force until volume pro-
duction goals are satisfted.

An ad hoc product review is used to evaluate the above requirements at the development of the Project
Proposal; participants are:

Design Engineering Team (2X2)

Manufacturing Engineering and Department Specialists
Tooling and Process Engineers

Purchasing Team

New Product Manufacturing Team (2X2)

This approach is instrumental in establishing a mutually agreed upon project strategy and in uniting
the key participants into a cooperative working team.

What Central Mechanical Manufacturing Engineering Can Supply to You
Manufacturing Engineering

Develop specific manufacturing processes that optimally suit the parts
Define and develop manufacturing tooling

Define and develop inspection processes and instrumentations
Verify the process and quality capability of the vendors

Tooling Engineering
Tooling Design

Design, develop, and evaluate all new product tooling requirements

Design and develop inspection gauges and instrumentation

Design and develop assembly fixturing for production sites

Evaluate and endorse all high volume tooling contracts for concept and cost

NC Programming

e Develop and optimize the numerically controlled machining tapes for our in-house manufac-
turing facilities

Research and Development

e Develop computer aided design and manufacturing techniques via an interactive PDP-11/70
system

¢ Develop and implement graphic techniques into an archive for future new product devel-
opment

e Optimize programs to “determine” the best metal working methods
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What Central Mechanical Manufacturing Engineering Needs From You

Notification of your intention to introduce a new product into Manufacturing
Preliminary Engineering Specifications and design concepts

Participation in ad hoc product reviews

Intended volume production

3.36.1.6 Component Engineering - Component Engineering is a functional organization made up of
three ““interactive’ coordinated efforts - Resident Component Engineering (Component Engineer as-
signed to a specific Design Engineering group), Corporate Component Engineering, and Plant Com-
ponent Engineering - all united in a time phased plan to give support to the planning, introduction,
and maintenance of purchased parts.

Component Engineering’s mission is to ensure the use of purchased components which are optimized
for performance, availability, and cost, to enhance the manufacture of cost-competitive and reliable
DEC products.

When Should You Contact Component Engineering?

¢ During the design phase of your project at which time the Resident Component Engineer can
provide direction on new and proper technologies.

e Prior to releasing your product to Manufacturing; the Resident Component Engineer can
assist you in introducing your product to Manufacturing.

o Prime contacts located in ML6B-3, E21
Nelson Velez, Cost Center Manager ~ Ext. 5348
Paul Waitkus -~ Ext. 4627
Paul Nix - Ext. 4558
George Bumstead — Ext. 4477
Jerry Jeansonne ~ Ext. 345 (LSF)

What Component Engineering Can Supply to You

Component Engineering provides technical support and direction to Manufacturing and Engineering
on the selection of purchased components. They provide the documentation to assure that parts are
procurable, testable, and compatible with manufacturing processes based on the following expertise.

e Depth anq‘brcath of knowledge in vendor processes and materials as applicable to DEC’s
needs. Ability to relate from the component level, to the application, and to the system level.

e Awareness of industry trends and individual suppliers technology, strengths and weaknesses.

® Ability to devise techniques for maintaining in-depth awareness of vendor materials, processes,
strengths and weaknesses.

e Capable of developing program techniques and criteria to prevent, anticipate and solve pur-
chased component problems in all purchased component related Data Base Systems and Com-
puter Aided Design Programs.
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Component Business by Commodity

o Component Consulting

Application analysis

Component evaluations

Industry trends

Problem solving

ECO service to Cross Products (Change Order involving more than one product)
Assembly Library Module (ALM) ~ Library of physical dimensions and pin layout of vari-
ous components. Data Base for CALDEC and IDEA Systems used by Design Drafting.
Simulation of Asynchronous Gate Elements (SAGE)

Simulator for Integrated Circuits and Network Simulation (SLIC)

e Component Vendors

Qualified Vendor List (QVL)

Master Parts File (MPF) - Contained in EPLS
Component Marking and Identification
Purchase Specifications

Qualification Specifications

Sourcing

® Component Usage

Bill of Material (BOM) Analysis - Rating of preferred parts used as listed in all BOMs
Used on Listing
Component trends

® Component Test and Inspection

Incoming Inspection specifications
Equipment specifications
Inspection and test philosophy
Test and inspection plans

Resident Component Engineer
Provides the following services to Design Engineering

e Direction on New and Preferred Technologies

Benefits

Risks

Cost §
Schedules
Seminars
Problem Solving

® Vendor Interface on

Specification
Testing
Sourcing
Schedules
Qualification
Problems
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® Assist in getting product to Manufacturing by interfacing with:
Purchasing (Corporate and Plant)
Specification Control
Component Engineering (Corporate and Plant)
Material Control
Incoming Inspection
Process Engineering
Manufacturing

® Communicating Engineering requirements to Corporate Component Engineering:
Schedules
Part Number Request Form (PNRF)
In Process Part (IPP)
Special projects

® Maintain a knowledge of responsibilities of other component responsibilities outside classical
Component Engineering domain.
Fabrication
Metal
Chemical
LSI
etc.

Corporate Component Engineering Services
Corporate Component Engineering provides the following services to Design Engineering in support
of the Resident Component Engineer.

Reliability Data
Quality consulting with regard to components
Manufacture of components

Specifications

Vendor surveys

Training in Component Engineering skills

Failure analysis

SEM (Scanning Electron Microscope) evaluation
Component cross sectioning and photography and X ray
Qualification Lab

Qualification of parts
Mechanical
Electromechanical
Electrical
Electronic

Life tests

Heat (temperature cycling)

Flammability

Humidity

Leak (gross) tests

Package integrity

Chemical

Hipot

Solderability

Critical mechanical dimensions
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e Incoming Inspection System Support
Test diagnostics
System Software
Hardware support (i.e., load boards)
Distribution of hardware and software
Maintenance of status of test capability

What Component Engineering Needs From You
An understanding of the Component Engineering structure.

References and Requisites That Help Make a Good Relationship

The Component Engineering organization offers a one-half day informational seminar specifically
designed for the Design Engineering community. This seminar provides individual designers with the
information required to make optimum use of Component Engineering resources. Topics covered

include:

New Part Introduction

Enginer,-ing Change Orders

Informational Resources; The Purchase Part System
Component Engineering Services

To enroll in this seminar or for furthur details, call Component Engineering, Ext. 5963 Maynard, MA.

Designers not participating in this seminar should become familiar with the following documents:

o Engineering Notes: (Available from Component Engineering)

1.5
1.6

1.7
3.10
n

How to Introduce a New Purchase Part into DEC Design

Six Simple Steps to Help Ensure the Success of Your Project, if it Uses New Pur-
chased Parts

Component Engineering Signatory Authority for Part Number Request Form
Purchased Parts Information System

Vendor Notification Program

e DEC Standards

060

100
119

133

DEC Policy Relating to Nationally and Internationally Recognized Testing Labora-
tories

Engineering Change Order Procedure
Digital Policy and Practices Relative to Product Safety

Integrated Circuit Documentation and Test Systems Control

e Component Engineering Signatory Authority List

Component Engineering also publishes a Component Engineering Newsletter (Component News),
and a Directory of Personnel. For information call Component Engineering, Ext. 5963 Maynard MA.
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3.36.2 Purchase Specification Department (Prime Contacts: John Peachey and Bill Burns)
When Should You Contact the Purchase Specification Department?

* When engineering design is firm and a DIGITAL part number and Purchase Spec are needed
e Whenever a question arises that is vendor/document related.

What the Purchase Specification Department Can Supply to You
A central repository containing a wealth of purchased parts information.

e Purchased Parts Information
Assist engineer with purchase specification related problems.

Unique DIGITAL Part Number - Each properly completed and approved Part Number
Request Form will be assigned a unique DIGITAL part number by the Purchase Specifica-
tion group.

Purchase Specification Generation and ECO Processing - Research, edit, write, and type
purchase specifications to established DIGITAL formats.

EDP Data Entry - The purchased parts data will be coded and entered into the Purchase
Spec Data Base, EPLS, and Manufacturing Master Parts File for corporate wide usage
(Parts Lists, BOMs, etc.).

Purchase Specification Distribution — Via microfiche machines (with weekly updates), and
microfilm (reproduction/microfilm areas).

Component Index Books - Create, edit, publish, and distribute both Multi-class and 90
Class Component Index books - updated and available periodically.

Bi-Weekly Bulletin ~ Listing of new part numbers assigned (with related data) and ECOs
received (with related data).

Incoming Inspection Procedures - File, maintain under ECO control, and distribute (via
microfiche and microfilm).

ROM/PROM Coordination - Assign pattern numbers, supply ‘“how to” information for
documenting pattern, and coordinate information with Design Library, LSI Test Center,
and vendor.

¢ Vendor Information
VSMF - Microfilm cartridges of most vendor catalogs (subscription, updated monthly).
Given the vendor name, the engineer can find the vendor address, phone number, local sales
office and phone number, a list of products that the vendor offers, and a catalog sheet of
those products.

Given the commodity type, the engineer can find which companies manufacture it, and
catalog sheets from those companies.

Selected Vendor Catalogs — Primarily those that DIGITAL deals with most frequently.
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A Qualified Vendor Listing (QVL) sorted by DIGITAL part number and Purchased Parts
Lists (PPLs) which are sorted by vendor part number and vendor name. The QVL and PPL
data is available on microfiche machines; no hard copy distribution is available.

The address, phone number, and vendor code number of all DIGITAL suppliers.

What the Purchase Specification Department Needs from You

Good purchase specification inputs

Positive response when requested for additional component/vendor information necessary for
completion of Purchase Specification

Positive response when requested to review and sign off a finished specification

Sufficient lead time to establish workable priorities for completion, review, and approval of
specifications.

Management Tools That Help Make This Relationship

3.36.3

DEC STD 012 (Part Numbering Scheme)

All purchased parts released to volume manufacturing must reflect a DIGITAL assigned part
number (i.e., 10-99 Class) before parts lists/BOMs can be finalized, Purchasing will order, and
inventory control can process material.

DEC STD 055 (Purchase Specifications)

Prior to part number assignment a Part Number Request Form (EN-01008B-R675-491) must
be approved by Component Engineering (technical issues) and Purchasing Commodity Man-
ager (business issues) for the particular part or sub-system being introduced. A convenient
“One-Stop Shop” method of approval is available which allows an engineer to leave his
request form, attached data, and any quotes to date, with Component Engineering. Com-
ponent Engineering, in turn, will arrange full approval and part number asignment. If the
engineer so desires, he can bypass the “One-Stop Shop” and obtain the approval signatures
and part number without assistance.

DEC STD 100 (ECO Procedure)

DEC Standard 100 establishes the procedure for writing, obtaining approval, and submitting
the ECO to the Purchase Specification ECO Coordinator.

Purchasing

When Should You Contact Purchasing?
Contact Ron Morales during the planning stage of your product.

What Purchasing Can Supply to You
Purchasing can provide the long term business picture in the component selection process:

Is the usage of that component type a long term viable approach?

e Will DIGITAL’s existing and proposed usage outstrip the capability and willingness of the

marketplace to provide?

Is the cost structure of that component realistic relative to the actual quantity usage during
prototype stages, pilot production, and high-volume production?
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* Are we designing in specialty items that will limit DIGITAL’s multiple sourcing capability and
its ability to grow?

e What has been the historical relationship between that vendor and DIGITAL?

Commodity Managers are assigned to general part classes to assist you and the buyers in vendor
selection, sourcing, and problem solving.

Steering Committees are formed to handle high-volume, repetitive on-going requirements. The pur-
pose of a Steering Committee is to put DIGITAL in the best possible position to achieve ultimate
pricing and delivery performance from the marketplace. These committees are composed of part class
buyers from each buying location and a component ship responsibility for that commodity group.

What Purchasing Needs From You

e Specification Details
¢ Quality Standards

Management Tools That Help Make This Relationship
Follow procedures for completing a Purchase Requisition provided in the Secretarial Reference Man-

ual, Section 16, which is available at your secretary’s desk. You may also request a copy by memo from
Ann Pratt, PK1/B11.

Internal Purchase Requisition - DEC 8 (49B)-1072-A-R575

e Usage - Whenever DIGITAL makes an outside commitment to a vendor, the Internal Pur-
chase Requisition form is used, with the exception of inventory purchases as noted below. This
form will be completed for all following commitments:

Purchase of Services: Service agreements, consultant agreements, and maintenance agree-
ments.

Purchase of Material: Inventory (local plants have the option to use material explosions)
and non-inventory expense items (supplies and engineering materials).

Rentals/Leases of equipment.
Capital Equipment: Please refer to Capital Equipment in the Miscellaneous section.

® Preparation - The Internal Purchase Requisition must be completed by the requisitioner be-
fore Purchasing can take any action. Lack of any information will result in a delay of order
placement and return of the requisition to the requisitioner. If you follow the procedures, your
contacts with the Purchasing group will run smoothly.

Purchasing Group Locations in Maynard

Field Services Purchasing - PK3-2

Engineering Support Purchasing - ML 1-3 and 5-4

Plant Engineering/Administrative Services Purchasing - ML 22-2
Maynard Manufacturing Purchasing - ML 5-4

New Product Purchasing - Phoenix - ML 1-3

NOTE

For information and help in other areas not listed
above, contact Ron Morales.
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3.36.4 Manufacturing and Engineering

The Manufacturing amd Engineering organization is responsible for components such as semi-
conductors and memories.

PROCESS MANUFACTURING (JIM CUDMORE)

—— LS! (LARGE SCALE INTEGRATION) (BILL GREEN)
’—- ENGINEERING (LEN HUGHES}

L— MANUFACTURING (DICK PLUTNICKI}
—— MEMORIES (BRIAN CROXON)

—— ENGINEERING (MIKE GUTMAN}

LMANUFI\CTURING ENGINEERING/Q.C. (FRANK CASSIDY)

—— MEMORIES (FAR EAST) {(DICK YEN)

MA.-0495

3.36.4.1 Micro-Product Development (Prime Contact: Bill Green) - Micro-Product Development de-
signs custom LSI (Large Scale Integration) circuits that are not available commercially but are re-

quired for use in DEC products. Micro-Product Development comprises the following functional
groups.

MICRO-PRODUCT DEVELOPMENT

—— SYSTEM & LOGIC DESIGN
[ BIPOLAR DESIGN ENGINEERING

p——— MOS/LSI| DESIGN ENGINEERING

\——— COMPUTER AIDED DESIGN {(CAD}

MA-0450
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When Should You Contact Micro-Product Development? _
When you need custom-designed LSI circuits and/or advice on commercially available LSI dev1§:es
and technology. Also, when you have an idea for an LSI product which would have corporate wide

application.

What Micro-Product Development Can Supply to You
The following flowchart depicts LSI developmental activities.

- APPLICATION
I I SYSTEM AND
~_ FEASIBILITY STUDY LOGIC
USER l: DESIGN FRONT END SUPPORT
PROPOSAL GROUP FOR LS! DEVELOPMENT
|_ |  PROJECT APPROVAL
e —21  ANDFUNDING {LOU TANCREDI)
LOGIC DIAGRAM LOGIC DIAGRAM
PRELIMINARY SPEC LOGIC EQUATIONS
SCHEDULE PRELIM. SPEC
SCHEDULE
BIPOLAR MOS/LSI
DESIGN TECHNICAL DESIGN
DEVELOPMENT ENGINEERING SPECIALTY ENGINEERING
OF SPECIALIZED GROUP IN DESIGN GROUP
LSI FUNCTIONS OF MOS/LSI
CHIPS
(JACK SCHNEIDER) {RICH PERRIN)
CUSTOM OR
BIPOLAR MOS STANDARD
LAYOUT LAYOUT CELL
DESIGN DESIGN APPROACH
CIRCUIT ANALYSIS
LSI COMPUTER AIDED DESIGN LOGIC SIMULATION

SERVICE GROUP
(BOB KUSIK)

TEST PREPARATION
ARTWORK GENERATION
LAYOUT DESIGN VERIFICATION

PG (PROGRAM GENERATED)

TAPES

r = - 1

SEMICONDUCTOR
MANUFACTURING

DEPARTMENT
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Computer Aided Design Functions

e Circuit Analysis - Steve Greenberg
Circuit analysis of MOS and bipolar designs is performed by SLIC (Simulator of Integrated

Circuits). The SLIC support/development team offers general user assistance and implements
new features upon request.

¢ Logic Simulation - Peggy Wesley
The SAGE2 (Simulation of Asynchronous Gate Elements) logic simulator is used as a design
verification tool. The user may interactively monitor, examine, and modify his simulated net-

work. SAGE support includes on-going development as well as documentation, tutorials, and
application services.

e Test Preparation - Laurin Williams
STUDD (Simulator and Tester Usage for Design and Diagnostics) provides software inter-
faces among the simulators and testers used within DEC. Its scope includes the generation and
support of general testing aids. Development effort is directed by the user community.

o Artwork Generation - Dave Ressler

Services include digitizing, editing, and plotting of artwork as well as the generation of PG

(Pattern Generator) tapes. This group interfaces primarily with Micro-Product personnel and
outside vendors for mask fabrication.

e Layout Design Verification - Ivan Dobes
Prior to the generation of PG tapes, layout design verification programs are run (via CALMA*
- an Interactive Graphics System) to check for connectivity and adherence to design rules. The

Artwork Analysis group is responsible for the support and development of these LSI CAD
tools.

What Micro-Products Needs From You

Your application requirements, including such factors as functional block diagrams, speed, power
constraints, and schedule.

3.36.4.2 Semiconductor Manufacturing (Manager, Dick Plutnicki) - Semiconductor Manufacturing
provides timely, economical, and adequate sources for all custom DEC-designed semiconductors or
commercially available LSI devices. The entire make-buy process occurs within the LSI Materials
Department which contains both the Commodity Managers and the LSI buyers. The LSI pro-
curements are governed by normal sound purchasing practices with respect to vendors qualified by
Central Incoming Test.

When Should You Contact Semiconductor Manufacturing?

When you believe that custom LSI design should be explored as a means of providing DEC the best
solution to your particular needs or advise on the availability of commercial LSI devices. Y ou should
first contact the Manager of Microproduct Development. This will establish the interface between you,
the user, and the circuit design engineers who will ultimately convert your needs to a manufacturable
design, or the Purchasing people who will provide for your needs.

What Semiconductor Manufacturing Can Supply to You

Advice and/or hardware based on Manufacturing and Engineering expertise in the field of semi-
conductors.

What Semiconductor Needs From You
To know your needs.

*CALMA - Tradename of supplier.
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3.36.4.3 Electromechanical - Natick (Prime Contact: John Murray) - John Murray is Business Man-
ager of floppy subassemblies and heads and is responsible for:

e Building or buying all magnetic heads incorporated into products by DEC production; deci-
sion to build or buy is dependent upon low or high volume requirements. -

¢ Building or supplying floppy disks.

e Building precision electromechanical assemblies; close tolerance items.
¢ Performing Metrology tests With relation to products

e Building special test equipment produced by this group

When Should You Contact Electromechanical Manufacturing /Engineering?
As soon as possible, possibly during your product planning stage but no later than the design stage.

What Electromechanical Manufacturing/Engineering Can Supply to You

e Design and manufacturing experience in a variety of types of heads.
e Manufacturability do’s and don’ts to fit in their processes.
o Ferrite services; memory/linear formulation and blendings for special applications.

What Electromechanical Manufacturing /Engineering Needs From You

e Rough func