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Harnessing the Power of HP Desk using the NEW HP DeskManager
Intrinsics

How your applications can provide the right information, to the
right people at the right time - AUTOMATICALLY

Callum Johnston
office Productivity Division
Hewlett-Packard
Nine Mile Ride
Wokingham, Berkshire RG11l 3LL
UK

Introduction

The purpose of this paper is to demonstrate how you can integrate
your applications to HP DeskManager using HP DeskManager
Intrinsics and the many benefits that you will achieve from doing
so.

The paper will cover the following:

A brief outline as to why our customers requested application
integration to HP DeskManager and hence why we produced HP
DeskManager Intrinsics.

A product overview of HP DeskManager Intrinsics and some simple
scenarios.

An investigation as to how Hewlett-Packard is using the product
to solve a common financial problem.

A more detailed investigation into the many possibilities that
are available from integrating HP DeskManager to both
applications and other mailsystems.

Product Evolution

since the information technology explosion, most organizations
have suffered the unfortunate side affect of an "information
crises". Managers and decision makers are receiving too much
irrelevant information. A classic example is the manager who
receives a large computer printout and subsequently throws it
away since he does not have the time to carefully go through and
check to see if there is anything of relevance. Hence, any vital
information contained in the printout is 1lost forever. 1In
effect, what we have is a situation where critical information is
not being delivered to the appropriate decision makers and if it
is delivered it often arrives too late to be useful.
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The implications of such a problem can be very great indeed. Time
delays in reporting potential problems can be extremely
expensive. This is demonstrated best by the example of a
manufacturing organization running out of a vital component - for
some organizations the potential loss in earnings could be
staggering. As well as short term decisions being affected, a
lack of critical information ultimately leads to poor long term
and strategic decisions being made since vital pieces of
information go unnoticed or unreported.

When our customers considered these problems, they realized that
much of the information they required was in fact available. It
was simply "sitting” in their applications. The problem was that
there was no way of distributing this information from the
application to the appropriate individuals. The obvious solution
to this problem was to provide applications with a fast and
efficient information distribution and collection mechanism, such
as HP DeskManager, and ensure that the right information is
delivered to the right people at the right time.

Hence, we produced HP DeskManager Intrinsics.

Product Overview

HP DeskManager Intrinsics is an add on product to HP DeskManager,
therefore HP DeskManager is required.

HP DeskManager Intrinsics provides three types of intrinsic
access to HP DeskManager - User Intrinsics, Gateway Intrinsics
and Supporting Intrinsics. These are basically a set of tools
that provide you with the means of integrating your applications
to HP DeskManager.

The User Intrinsics allow an HP 3000 appllcatlon to access, in a
simple way, the mailing and calendar services of HP DeskManager.
Hence, an application can log on to HP DeskManager as if it were
a user and then send and receive items, such as reports or
messages. The User Intrinsics can also provide access to the
calendars of HP DeskManager users and the ability to insert and
read standard calendar items.

The Gateway Intrinsics allow a simple and efficient link from HP
DeskManager to foreign mail systems. The Gateway Intrinsics are a
superior alternative to the existing HP DeskManager Foreign
Service Connection (FSC) and should be used to develop
applications that connect HP DeskManager to other messaging
systems.

The Supporting Intrinsics provide support for both the User and
Gateway Intrinsics. For example they provide your application
with the ability to look in the HP DeskManager directories for a
given name or 1list of names, and the ability to convert a
document from one format to another.
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Details of how to use these three types of intrinsics will be
given later. '

simple Scenarios

HP DeskManager Intrinsics is a fairly complex product to
understand and is best demonstrated by some simple scenarios. The
first three examples demonstrate the use of the User Intrinsics -

the ability for your application to access the features of HP
DeskManager.

1. Exception Reporting

An excellent use of the product is for exception reporting. This
is where, for instance, a manufacturing or stock control
application could automatically inform the appropriate personnel
of any stock shortage or production problem. As soon as the
stock reaches a certain 1level, the application would send an
appropriate message, via HP DeskManager, to the purchasing
manager who could immediately take the necessary corrective
action.

By providing your applications with the ability to distribute
exception reports, decision makers are assured of receiving the
right information and not simply more information.

2. Automatic Task Scheduling

The second example represents how HP DeskManager Intrinsics can
provide solutions in a Sales or Service environment. Call
Planning Applications, that schedule Sales or Service personnel’s
time with customers, could automatically send ToDo lists either
to the appropriate personnel’s in tray or enter tasks in their
electronic calendar.

This would increase the productivity of your Sales and Service
personnel, reduce administration and communication overheads,
lead to a more effective management of resources and improve the
service that you can offer your customers. -

3. Project Resource Consolidation

The third example would provide a cure for a major headache for
accounting and finance departments - that of tracking the costs
and resources of various projects. The financial application
would automatically distribute project resource forms at the end
of each month, via HP DeskManager, to the various project
managers. These can then be completed and returned to the
application for consolidation and re-distribution.

This leads to improved resource management and budgetary control
as well as a saving of finance personnel’s time.
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4. Other Messaging Systems

The fourth example demonstrates the use of the Gateway
Intrinsics. These are a set of tools that allow your organization
to develop applications that connect HP DeskManager to public
messaging services and other proprietary mail systenms. The
Gateway Intrinsics substantially reduce the amount of engineering
time necessary for this type of integration and provides your
organization with the opportunity to have a simple and efficient
link to all your messaging systems.

How Hewlett-Packard is using HP DeskManager Intrinsics

Here we have an example of how the Finance department at
Hewlett-Packard’s Office Productivity Division (OPD) have used HP
DeskManager Intrinsics as part of a-. solution to solve an
accounting and finance problem.

Situation

Hewlett-Packard employs many localization engineers in different
European countries who translate our software products into the
necessary native languages. These engineers are required to
submit details of their expenses and costs to OPD’s finance
~ department for consolidation with other data on a monthly basis.

However, this monthly cost data tended to arrive on an ad hoc
basis with the data for each of the individual countries being
presented in an inconsistent format and requiring the time
consuming task of manually comparing and consolidating the
monthly localization cost data with the budgeted cost data.

Implication

Due to a lack of close monitoring, the engineers often overspent
their budgets. This was due to the time delay in receiving,
processing and consolidating the localization data. The finance
department therefore had problems with their budgetary control
since the information was processed too late for corrective
action to be taken. Also much time was spent manually
consolidating these costs with other data.

Solution

OPD’s Management Information Services (MIS) department had
developed a system whereby the localization engineers do not have
to complete seaport details of their costs and expenses. This is
because the necessary information is removed automatically from
the Localization Application as the engineers use it on a day to
day basis. At the end of the month the engineers simply mail the
file, via HP DeskManager, to OPD where the Localization
Application immediately consolidates the localization cost data
with the localization cost budgets.
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By developing a Localization Application that automatically
removes the required data and integrating it to HP DeskManager
u51ng HP DeskManager Intrinsics, the information prov1ded by the
engineers is consolidated automatically as soon as it is mailed
to the application.

Benefits

By integrating HP DeskManager to the new Localization Application
using HP DeskManager Intrinsics the Office Productivity Division
has experienced the following benefits.

Dollars

The bottom 1line is that HP DeskManager Intrinsics has proved to
be a vital 1link in solving the finance departments problems. This
is due to savings that are a direct result of integrating the new
Localization Application with HP DeskManager using HP DeskManager
Intrinsics:

Firstly, the department has been able to reallocate the relevant
finance personnel’s time from manually consolidating the data to

other tasks.

Secondly, the division is making savings from the reduction in
"over-spending" by the engineers due to the tighter budgetary
control that can now be exercised.

Effectiveness

The solution has proved to be extremely effective. By
consolidating the resource information as soon as it is sent to
the application, the finance department has been able to keep a
tighter budgetary control on the localization process and greatly
improve their resource management decision making process.

Value

In addition to these quantifiable benefits, the finance
department has also experienced several other 1less tangible
benefits. The system is now easier to use since the whole process
is now automated. Finance personnel no longer have to carry out
the repetitive and time consuming task of manually consolidating
the localization data and they no longer have the frustration of
waiting indefinitely for the information to be sent.

This real life example demonstrates how even a relatively simple
level of application integration to HP DeskManager has provided a
straight forward, yet vital, solution in solving a difficult and
costly problem.
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A More Complex Example

We are now going to explore in a 1little more detail a
hypothetical example of a stock control system. The idea is to
expose you to some uses of the intrinsics that you may not have
considered and also to provide a clearer understanding of what is
involved in using them.

Let us first look at an example of a stock control system and the
typical problems encountered with such a system.

A large organization involved in the manufacture and supply of
radio equipment has a stock control system (Slide 1). At the end
of the day a report is printed containing a list of all the stock
items that have reached their ’low stock level’. The report is
sent to the purchasing department and distributed amongst the
purchasing clerks by the supervisor. The ordering process is now
completely outside the control of the stock control application,
and it will continue passively regardless of the state of the
parts on order.

If one of the clerks loses an order, takes time off sick etc. and
an order is not placed, there is no automatic procedure to chase
this (Slide 2). Therefore mistakes will inevitably occur and the
production manager is not likely to hear about any shortfalls in
stock level until it is toc late.

There 1is a need for a system capable of monitoring the process
and starting some form of escalation procedure in the early
stages of problem development.

The HPDesk Intrinsics provide the application with this
monitoring and reporting capability. We will see how the
problems could be avoided using the Intrinsics (Slide 3/4).

The stock control system logs onto HPDesk using the HPDesk
Intrinsics and sends a detailed order to the appropriate
purchasing clerk to start the order process rolling. The
application also puts a READ acknowledgment on the message, and
makes a note of the time at which the item reached its low stock
level position. This will be used later as part of the
escalation process.

The application has been configured to check the status of this
order after a preconfigured time period. To do this it must
signon to HPDesk using the Intrinsics and perform a list of its
PENDING TRAY, checking to see if the item has been READ (Slide
5).

If the request has been READ then everything is O0.K. subject to a
further check we will see later.
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If the request for new parts has not been READ then the
application will alert the purchasing supervisor (Slide 6). It
may be that the purchasing clerk is off sick, snowed under with
too much work etc. This escalation process automatically informs
the supervisor and thus the task can be reallocated, avoiding
delays.

We have already mentioned that the time at which the component
became a ’‘low level item’ has been noted. We will also have
configured another variable; this will be the maximum amount of
time that may elapse between the component part becoming a ’‘low
level item’ and the item being reordered. So the application
will know if any item has not been reordered.

If this time limit is exceeded our new stock control/escalation
system can automatically alert the manufacturing manager through
the HPDesk Intrinsics, thus each manager affected by the problem
is informed by the application before the problem becomes
critical. The scope for improved efficiency and disaster
aversion is enormous.

slides 7, 8 and 9 demonstrate in detail how the Intrinsics would
send such a message.

This is all very well as long as all the people involved are
users of HPDesk, however if any of these people are not on the
HPDesk network but on some foreign electronic mail system the
intrinsics provide a means of linking to this system via the
Gateway Intrinsics.

Assuming the foreign system has acknowledgment support the
Gateway Intrinsics allow us to take full advantage of this.

{o) usio

Although these are all theoretical applications, they are all
possible for HPDesk users now that the Intrinsics are available.
By effectively adding a complete transport mechanism (HP
DeskManager) to your applications, we have opened the door to a
whole new generation of intelligent software. The speed at which
these new applications evolve will be driven by your demand to

your software suppliers and your own in-house creativity.
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Don't Be Afraid. The Computer Won’t Bite

Donna Clark
MagneTek Universal Electric
300 East Main Street
Qwosso, Michigan 48867
(517)723-7866

There I was, in southern Tennessee. Ripley to be exact, in what
would be my first user training experience since I had become a
computer programmer just one vyear before. If 1 can recall
correctly, there were fourteen people to be trained during the
course of one week. We would begin with a demonstration or the
'big picture’ of how this new purchasing, receiving, inventory

system would fit together. We used a personal computer, an
overhead projector, and a datashow. We gathered in groups of four
or five people and gave three demos the first day. This was to

give them a general idea of what was to evolve or what they would
be exposed to during the next few days.

It really wasn't until  the next day that I began ito sense the
fears that individuals can have when it comes to computers. I
happened to overhear a conversation some of the office personnel
were having regarding the demo given the previous day. Those
involved were kind enough to include me in on the discussion.
Apparently one of the users was so overwhelmed by the demo that
she had a nightmare about it that night. Thus begins the fear.
Her description was so vivid and realistic. When she spoke of the
experience, her eyes were wide with expression showing it had a
devastating impact.

I had another experience a month later with a person in Altavista,
Virginia that helped prompt me to write this paper. He was a man
near retirement age who had apparent health problems. He attended
the demo in body but not in mind or spirit. I knew what he was
thinking. I'm going to retire soon, why do I need to learn
something new now? The way I've been doing my job has worked for
me so far, why change? These natural fears are mole hills for
young changeable people, but mountains to older people. This
training was obviously creating extra stress in his life. Because
of this added stress and his health problems, I was afraid I might
witness a heart attack or stroke.
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These are two of many experiences that reflect the point I am
trying to make. People are afraid of these newfangled computers.

There are ways to deal with these fears. In the next few pages I
will discuss what I consider items to avoid and items of
importance to become an effective user trainer.

First items on the list are what I call "ignorant training
methods"”. Hopefully by mentioning these, vyou will be mentally
aware of them and try not to incorporate them into your training
skills.

I believe most of us have sat in a class or been caught in a
conversation in which the instructor is in the stratosphere and we
are lost somewhere else. If you are like most, yawning begins and
your brain shuts down. Always be careful not to speak over
anyone’s head.

If your dealing with computer illiterate people then for heaven's
sake, do not talk computer jargon. You might just as well be
talking a foreign language because that's exactly what it sounds
like as far as users are concerned. For instance, a record to
them is something you play on a stereo. A field is where you grow
crops. A flush is something you do to a toilet. I think you get
the picture.

People skills would rate as number one on my list of effective
trainer skills. The ability to work with people. I'm not just
talking about communication skills. I'm talking about emotional
skills, like compassion. You want these people to realize you are
human too. Get 1o know them. Pick up on their interests. Let
them know that there was a time when you had to be trained just
like they are being trained nouw.

Be patient. Everyone works at a different pace. Adjust to that
pace. You don’t want to create extra pressure by making them
hurry.

Have a positive attitude. Be energetic, happy and always
enthusiastic. These are contagious and tend to rub off on people.
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Treat these people as equals. No one likes to feel they are
lesser than someone else.

Build confidence in your wusers. Always be positive in your
support. It may take several times before they remember how to
enter something without being told. Keep enforcing the fact, it
will come.

I don’t know if I can stress personal appearance enough. The way
you dress and your personal hygiene, are both important factors in
training people. If you portray a professional image, people will
take you in a more serious manner. Respect for the trainer will
create a learning environment.

Limit vyour groups for training. One to one is obviously the best
or one to two. This will depend, of course, on the time and
resources available.

Provide vyour wusers with any available printed documents to help
them with their new applications. Once your training is complete,
and you have left the premises, it’s nice to have a document to
refer to for help if you are having problems.

Last but not least, provide follow-up for your trained users. Let
them know how, where, and when they can reach vyou. Make them
understand no problem or question should be considered stupid or
unimportant. Keep in touch with them. If time lapses and vyou've
not heard from them, call them and see how everything is going.
Let them know how important they are to you.

If you are put in a position as a user trainer, then it is vyour
responsibility to become as knowledgeable as possible so you can
communicate effectively to the users who depend upon you for
comprehensive and usable information. ;

What about the 'big picture’? The big picture is how the system

fits together as a whole. Most of the user training I have been
involved in has provided a demonstration or 'big picture®’ if you
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will, and in some cases I agree it's useful and in some cases it
is not. Sometimes you can develop unnecessary fear. Remember the
woman with the nightmare about the volume of material covered?
Once she realized she had to learn only a small portion of what
was covered in the demo, she was able to go into the individual
training environment without fear. Basically users are only
concerned with the portion of the system that involves them. They
don't really care how their daily tasks or anyone else affects the
system as a whole. On the other hand, I believe any information
you can obtain makes you a more valuable asset to your company. I
would suggest that you provide a demo or 'big picture’. Users who
are ambitious and want to absorb more can benefit from all the
information you have provided. To ease the minds of those who are
only concerned with just their daily function, point out to them
that they are not required to know the 'big picture’.

Items ofbinportance:

Powerful people skills

Be patient

Maintain a positive attitude
Treat everyone as an equal
Build confidence in users
Portray professional appearance
Limit training group size
Produce printed documents

Be knowledgeable

Provide follow-up

S W ~NmU &N —
« .

Items to avoid:

Speaking over people’'s heads
2. Computer jargon
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Fears are a part of everyday lifes they are unavoidable. If we
can combat just one of those fears in a persons life then we have
truly accomplished a great task. If this discussion can help you
become a more effective user trainer in the computer world, then
we have begun to bridge the gap between those who are computer
literate and those who are not.
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PCs: Choices For the Future
or
Who's Been Pirating This Software?

By Mark W. Miller

Exlog, Inc.
P.O. Box 40265
Houston, Tx 77240
(713) 744-4794

Oh, no! Engineering just bought three more PCs and none of them are compatible with each other!
Accounting just got another PC and it came with DOS, but no manuals with it. That PC over in Production
and Inventory Control has a bogus copy of some software. Everybody is treating software like freebies
around here. What do we do now?

This was commonplace when I first came to this Fortune 400 company. Everybody wanted a PC, but
nobody was coordinating their purchases. Each department would independently go out and buy what
they perceived as useful for them. No consideration was given towards compatibility, standardized
software choices, future needs or cost effectiveness. So, how do you get a handle on a scene like this?

This paper will discuss the process of developing sound PC policies and procedures as well as planning
for the future of the company. The pitfalls are numerous and poor judgement now could cost tens or
hundreds of thousands in the future. Proper *reading’ of the trends in PC developments becomes a critical
point in determining what directions your company should take. Moving into the 90°s isn’t simply the
changing of calendars; it requires a certain amount of predicting what will be needed to remain competi-
tive. This includes the appropriate PC hardware and software combinations to make your employees the
most productive possible.

Other topics covered in this paper include phases of implementation for standardization, enforcing
policies and procedures, educating the users, training and shopping for the best deals.

Policies and Procedures

Developing sound policies and procedures requires determining what is best for your company. No set
of policies or procedures can be expected tolast forever, however, without them, chaos will prevail. Getting
started is just like any other monumental task: break it down into small pieces that are more manageable.

Policies

Start with the policies since they are what drive the actual procedures. Policies for when to purchase,
what to purchase and should the company purchase at all come to mind as a good beginning. Once the
policies have been determined, remember to keep them general as all good policies should be. A certain
generality in policies allows flexibility in decision-making (just like our Constitution).

The final set of policies should be kept at a central location with someone who can interpret them
clearly. Some companies like to give a copy to department managers and hand out a brief synopsis of their
content to all employees, answering questions as they arise. All new employees should be apprised of these
policies as well as all other company policies.
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Responsible Authority

First, establish the authority for controlling PCs and software, their justification, purpose, acquisition,
maintenance and installation. This authority will be responsible for establishing the procedures and
implementing them. They must have enough authority to not only set them up, but also enforce them.
Without the teeth to keep the policies followed, they will serve no true purpose.

The authority will traditionally be a specific department, but some companies prefer a separate or new
department to tackle this vast responsibility. In either case, the department must be prepared to delve into
the world of support for all other departments in the company. Such tasks as answering questions and
recommending specifications will be only a small part of supporting the entire company’s fleet of PCs.

Lease vs. Purchase

Cover the decisions concerning whether to purchase or lease. This is really an accounting issue. The
main difference is the depreciation write-offs versus the lease write-offs. This should be decided based on
the nature of the business. Which method would prove to be more beneficial to the company? Keep in
mind that it could remain flexible, to be determined on an individual basis. It does not have to be only one
way or the other.

When to Purchase

Next, work on the when to purchase issue. When is a PC needed and when is it just a preference or
status symbol? In looking at the needs of the personnel, justification for a PC purchase is more than just
the cost of the PC. There’s software, maintenance, training, learning curves and perceived usefulness
barriers.

The average middle manager makes about $40,000 a year. The average learning curve to productivity
is eight weeks. A 1 week training course including DOS basics, word processing, spreadsheet and database
will cost about $1,000. To calculate the approximate cost for putting a manager on a PC, figure you spend
$1,000 to train him, get no productivity during the week of training, and get low productivity for 7 weeks
at $1,000 per week of salary and benefits comes to $9,000.

Add in the hardware costs of $2,500 and software costs of $1,000 and you have $12,000. All this expense
to put a manager on a PC. If you are lucky, the manager already knows how to use a PC (becoming more
commonplace these days, especially with younger managers). That would save the company $2,000 to
$9,000 depending on whether the manager will use familiar software.

Most companies consider secretaries as the logical people to have PCs. After all, they are the ones who
do most of the word processing. But isn’t a PC more than justaword processor? What about spreadsheets,
quotation systems, CAD, graphics and other applications. Isn’t it a bit of a waste to buy PCs to be used
solelyas word processors? In some cases, yes, others not. If a secretary can meld the use of word processing
and graphics successfully, along with a calendar package and possibly a client list database, the PC can
become a powerful tool in their hands.

The real people that should have PCs performing much of their work are managers. The people who
manage the business and the people are the ones who can get the most productivity out of computers. This
would include accountants, sales staff, shop floor foremen, supervisors and engineers. These are not the
only ones, either. Many of the staff that think their jobs would not lend itself to using PCs are overlooking
the opportunities for producing better quality results.

These people are needed to bring the company from an average operation to an outstanding "class"
act. Decisions being made by these people are critical to business; when to buy more stock, who to assign
tasks or projects to, where to store the merchandise, etc. While your company may already have application
systems making these decisions, aren’t there other tasks that can be performed more efficiently with a PC?
A tickler system is always helpful for the busy person. Memorandums to one’s self concerning ideas,
observations and understandings can make the difference between a mediocre manager and an outstand-
ing one.
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Justifying the PC quickly becomes more than just the money issues. Ask yourself: Can the company
afford not to supply PCs to the key people? A small company may not be able to justify PCs, but larger
companies must seriously consider whether they can contend with their competition efficiently without
them. Remember, the same basic needs can be satisfied on the HP3000 with a little work and the right
applications. It may not be able to efficiently produce fancy graphics and pretty color screens with windows
emulation and pop-up menus. However, the fundamentals can be addressed if needed.

State in the policy that a purchasing justification must be filed and approved before any PCs are to be
acquired. This form will be produced by the responsible PC control department. It must be maintained
to include reasons for requiring a PC to accomplish the work load.

What to Purchase

Determining what will be the standards of the company is not an easy task. Hardware and software
trends will be discussed in more detail later in this paper. Keep in mind that there are quality clones
available out there and that name brands for whole PCs can become a large capital trap. However, there’s
something to be said for sticking with one name brand as opposed to several or a wide variety of clones.
Beware that there are some clone components that are not up to snuff when it comes to certain software

packages.

Specify that a compiled list of specifications will be maintained by the PC coordinating department.
This list will be the guidelines by which all PC purchases will be made. It will remain the authority for
selection of features and it must be maintained to include any technological advances that have been
proven to be acceptable and reliable.

Other Policy Issues

Only the basics have been covered so far. Other issues concern software, security and property. These
are essential to properly controlling purchases and compatibility.

Software

Specify that a list of acceptable standard applications will be published by the responsible PC control
department. It must list specific software applications that meet the company’s needs and are compatible
with other company standard applications. By specifying the manufacturers, you lend all your PC users
the compatibility for easily swapping files and information. Be sure to select for word processing,
spreadsheet, database and graphics applications. Others might include CAD, calendar, mailbox, desktop
publishing and project management.

Since there will probably already be existing packages which are not compatible, include a grandfather
clause to allow their continued operation. Be sure, though to demand that all PC software is registered
and licensed properly. Make it clear that bootlegging is illegal.

Do not allow any software from home (data is OK, but not software) to be loaded on any company
machines. Many times these packages are either bootleg, copied off a bullitin board, or copied from a
friend. In any case, they could contain viruses or could destroy company information. Do not allow copying
of licensed software packages to "take home just for tonight". When your company bought the software
packages, it was with the express agreement that it would be copied only for back-up purposes.

The enforcement of these software policies is tougher than composing them and this will be discussed
later in this paper. In any case they should be general, but specific enough to preclude any violations due
to loopholes.

Security
Securing company information is also important. The company’s competitors would love to get ahold

of your financials, shipping schedules, customer list, etc. Most PCs have a key lock option. Pay extra for
it if you have to. Require that any PC which contains sensitive or confidential information be locked at
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night and on weekends. Even better, if the information can be stored onto floppies or tapes and kept in
locked cabinets it will be safer.

Require a list of employees who are authorized to carry data home or off company property. Require
that employees notify their supervisor when they intend to do so and have security staff require them to
sign out the data when leaving. Require that computers which are to hold sensitive information be
identified and when possible, put them in a secure area inaccessible to visitors or unauthorized personnel.

Make it a policy that any employee violating any of these policies is subject to penalties or possible
termination. Make it clear that these policies will be strictly enforced. Make it clear that ignorance of these
policies is not an excuse. Keep in mind when making these that the tighter the security, the more difficult
it is on the staff. Ensure security, but without impinging on the ease of access for authorized employees.
There is a fine line between safety and security that must be measured carefully to avoid frustration over
access.

Property

Require that all departments purchase all PCs and software through a central source or only with a
central source’s approval. This way, control can be achieved for compatibility and compliance with
policies. Specify that without this approval, no PC capital expenditures will be approved. Be sure to get
administrative backing for this policy.

Make it a policy that no hardware is to leave company property without express written intention in
advance. Require some type of materials issue form and require it to be used when any equipment is being
removed from the premises.

Finally, require procedures for disasters, equipment care, breakdown notification procedures and
supplies request procedures. These may seem trivial, but defining these matters ahead of time can save
grief later. Make them sensible and easy to follow.

Retirement Issues

One of the issues rarely discussed when establishing PC policies is what to do with one when it becomes
obsolete or is replaced with a newer one. This issue remains obscure in many companies. The main idea
to keep in mind involves determining the usefulness of the older technology. At one time, it was the state
of the art. Now, it is too slow to serve the increased needs of the user.

The objective here is to establish some guidelines concerning the displacement. The ultimate authority
should be with the PC control department to decide what will happen to the hardware. Possible choices
include shared PCs, network servers, network slaves, monitoring duties, charitible gifts and sales to
employees. Don’t be too specific about what to do, just outline that it should be used or disposed of in the
best interest of the company.

Procedures

Now, given the above policies, develop a sound set of procedures to implement and enforce them. Here
are some suggested guidelines.

PC Justification
Build a PC justification form with room for emotional as well as factual statements. Keep in mind that

not all equipment can be justified monetarily and in concrete factual form. Most statements will include
one or more items from the following list:
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Reduce Waste (Efficiency)

Decrease workload

Reduce overtime

Free Skilled people from routine work

Increase computer efficiency/productivity

Provide better resources with which to make decisions

Better Information (Accuracy)

Increase accuracy of input/output
Improve distribution of data
Increase flexibility of processing
Increase capacity of equipment

Reduce Cost (Economy)

Eliminates redundant or unnecessary operations
Reduce size or quantity of equipment used
Reduce manhour requirements

Reduce number of reports produced

Reduce distribution of reports

More Current Information (Timeliness)

Decrease throughput time

Reduce processing turnaround time
Reduce distribution/transmission times
Provide more frequent reports

Require one of these forms to be filled out prior to submission for approval. Also include the exact and
specific applications known that the PC will be used for at present and in the future. Make sure it is clear
that the PC must be capable of performing the desired applications. No unrealistic expectations should
be harbored for the simple appeal of idealism.

PC Purchasing

Deciding what to purchase is the next step in establishing procedures. There are many choices in the
world of PCs, but the main objective is to meet the company’s needs with the best possible match-up of
hardware with the user and their applications in mind. Depending on what policies are set for purchases,
set up a chart for selecting the features necessary to accomplish the given tasks.

Concentrate on specifying the actual internals such as the processor, the bus, the motherboard, the
hard disk size, etc. Use the following check list for completeness. Remember that decisions being made
nowwill affect your business as much as five years down the road. Most businesses are depreciating/leasing
on a three or four year basis, deciding that hardware will change rapidly over the near term.

Motherboard - (number of slots, bus compatibility)
CPU - (286,386,?)

Clock Speed - (10,12,16,20,25,33,? MHz)
Coprocessor - (287,387,7)
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Memory - (expanded,extended),(1M,2M,3M,4M,?)

Ports - (serial,parallel),(1,2,3,?)

Graphics controller card - (MGA,CGA,EGA,VGA,?)

Floppy Drive - (DD,HD),(360K,1.2M,740K,1.44M)

Hard Drive - (10,20,30,40,80,),(seek times)

Mouse - (serial,bus),(physical,infra-red)

Modem - (1200,2400,4800,?),(auto-answer,auto-dial,memory),
(internal,external)

Monitor - (color,mono),(low-res,hi-res)

Keyboard - (standard,extended)

Printer - (graphics,dot matrix,daisy wheel,spray)

Peripherals - (graphics tablet,bar code reader,scanner,?)

Create another form for ordering a PC and associated software. Include the check items as listed in
the charts, allow some room for flexibility and leave room for special attachments. Ensure that the PC
meets the requirements outlined by the department purchasing the PC. Make sure that it is powerful
enough for the applications desired, but not overpowered.

You wouldn’t use an 8088 for a CAD application, but you also wouldn’t use a 386-25 for a word
processor only PC. Ensure that the applications requested are available on the PC (as opposed to only
available on the Apple Maclntosh). This will happen. Users will say they want this package and it won’t
be available for the IBM compatible.

Software

Test and select specific software packages from specific manufacturers. Develop a list of these
applications. This list will be published and distributed to all departments. If someone requests Word-
Perfect™ and your company policy specifies Microsoft Word®, for example, this should be noted, and
when possible, discouraged. Not every department will use the same brand packages, but make sure that
files can be transferred and converted to each other’s formats.

Also, be sure that the packages requested will be able to perform the tasks that the department wishes
to accomplish. Software is like a tool: never use the wrong package for the wrong purpose. It is a waste of
company resources. Finally, make sure that the requested packages are available in a timeframe suitable
to the department. If it won’t be available for six montbhs, it probably won’t help the department now. Even
though it promises to make coffee each morning, it may never be as good as it sounds (pre-announced
software or "vaporware").

Security

Procedures for security involve primarily monitoring PC user’s activities. Making sure they comply with
policies such as using the key to lock their PC is easy. Moving sensitive PC operations into secured rooms
is easy. Copying sensitive data to media and storing it away could become tiring and employees may tend
to be lax in following procedures by not doing it or not erasing files on their PCs after doing it.

Acquire a list of employees who can carry home company data. Post this list and give a copy of it to
security. Take precautions as necessary without putting too much burden on employees because they may
refrain from taking work home if it’s too much trouble for them. The same goes for taking hardware home.
Enforcing bootleg policies will be discussed later in this paper.

Property

Make a set of procedures to follow in the event of a disaster, breakdown, equipment care and supplies
requests. Disaster procedures should be posted in a central location, updated as conditions change and
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be distributable when a disaster occurs. Nothing is worse in a disaster than confusion and uncertainty
about what to do.

It is often desirable to report equipment breakdowns to a central location for coordination of repairs
and replacement. This is especially important in large companies. Bigger discounts are usually given when
a maintenance agreement can be worked out for all equipment as opposed to piecemeal repair calls.
Sometimes, repair is not necessarily needed and an on-site technician can solve the problem without calling
in an outside repair service.

Equipment care procedures should include a schedule of when to clean and when to replace con-
sumables. Additionally, rules about keeping liquids, small objects and cigarettes away from equipment
should be included. Rules about movement of equipment should specify that a technician should move
equipment or be available in case of problems.

Supplies ordering procedures should include an order blank sufficient to specify quantities and when
needed. Centralized purchase and/or storage of these items will greatly quantify available discounts and
provide for timely delivery of supplies. Specify advance order lead times for hard-to-get items.

PC Replacements

Many companies make the mistake of shuffling off slower, older technology computers to the secretarial
and clerical staff when new upgrades are made. If this is an improvement over their past working tools
(i.e. a typewriter), this may be suitable. However, if the secretary already has valuable computer skills, it
could be a major mistake. Many companies are finding other ways to "retire" old technology.

Some are using them as spare stock, to be shared by staff that don’t need a full-time computer. Others
are using them as network servers. Still others are sending them to field offices. Finally, some give them
away to charitable organizations as a write-off. In any case, many don’t see any advantage with pawning
them off on clerical staff when that staff could have more advanced technology which will make them more
productive.

Reading the Trends in PCs

Keeping up with the trends in PC usage is a formidable task at best. To understand the problem, walk
along the path of history to see what has occurred in the phenomenon of personal computers.

History of Trends

In the late seventies, small home computers began springing up to meet new consumer demand for the
fascination of these miracle devices. These were simple computers, able to perform simplistic tasks with
relative ease for the amateur. A plethora of companies were created overnight to take advantage of this
demand, with little thought and even less agreement about any standards within the industry. Each
manufacturer had their own architecture, operating system, storage methods and user interfaces.

Some of these manufacturers began settling on a common operating system for limited compatibility,
but that is where the similarity ended. Then, just as these "toys" began to becorse less of a novelty and more
serious, IBM became interested in providing these newer style machines to their large corporate cus-
tomers. They even thought of it as a limited market, grossly underestimating the perceived advantages and
quantities that would be demanded.

Because of the new "standard" established, many other manufacturers began attempting to copy the
giant’s machine to make new-found profits. The IBM PC soon became the recognized standard for
corporate America. Within a short period of time, millions were sold and installed within businesses
ranging from a Mom & Pop store to the major conglomerates. Everyone was sure the only standard was
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set. IBM, though, couldn’t stand allowing any of the profits to be going to other companies when they had
set the standard.

Thus was born the PS/2. The architecture of this machine was closely guarded and must be licensed to
be copied. A monopoly on the market! Who could ask for more? Well, many consuming companies thought
this was a dirty trick and decided that the old architecture was good enough to keep. A consortium was
formed and the Extended Industry Standard Architecture (EISA) was born. It portended to be the
alternate path for those who would stay with the old guard. An extension of the old architecture, the EISA
promised to allow much of the new functionality of the PS/2 without compromising the stock of add-in
boards already available.

Then there’s the software side of the issue. In the early days, there was a congealing of opinions focusing
on the CP/M operating system. It could easily have been the defacto standard, except IBM chose instead
to use Microsoft’s DOS as the operating system for their new PC. This set the new standard, leaving the
CP/M operating system to slowly become a has-been in the race for the standard. It quickly became obvious
that the future of operating systems on PCs would be dictated by IBM.

When the PS/2 became IBM’s new standard, along with it came a new operating system to handle the
new features and functionality available with the new architecture. Thus was born the OS/2 operating
system to match the hardware. This new operating system would have many new features built into it
including a fancy graphics-based user interface, multi-tasking and it taking advantage of the higher speed
and more sophisticated processors available.

Some say that EISA will not survive, others say that PS/2 won’t be practical. Still others say that neither
is as good as some existing workstations. The decisions concerning which architecture to choose are not
casy. When reading the literature, articles appear concerning the issues, but many of them are non-con-
clusive or strictly opinion based. Reading more articles only clouds the vision, creating more confusion.

Discovering Trends

To formulate an opinion about which path to take could mean sudden death for the company or
individual. With such pressures bearing weight on the shoulders, which way should be taken? Relax, trends
are usually slow to catch on and even slower to become the standard. In this case, however, most companies
have too much invested to follow any trend instantly. Most will take on new technology as capital is available
and the needs arise. The phenomenon of an exploding population of PCs is nearing an end.

To determine such sage wisdom, turn to the magazines and periodicals available. Everyone is talking
about the advances in technology, but few companies try to keep up with every new piece of hardware or
software. It is the job of these media to report new things, review them and offer advice for what to do
with them. They must stay on the cutting edge to remain competitive in their own market segment. After
all, if they didn’t, they would lose advertisers and readership.

So, how does one keep up with the trends? Reading helps, but most of the better magazines are saying
the same things. Here is a sample of what is being said in various publications.

"08/2 is being threatened by both UNIX and Apple’s MacIntosh.” D

"MS-DOS [is] currently being used by 25 million people” @

"Many applications slated to run under OS/2 will not take full advantage of the hardware or Presentation
Manager for several years. ...users who are not satisfied with early ggesentation Manager [applications]

may turn to the cheaper Microsoft Windows-based environments."

"If one considers how many PC-compatibles and PC/AT-compatibles have been sol? since the PS/2
series was introduced, the older architecture is obviously still the technology of choice." 9

"OS/2 is still mired in high costs and little value for the PC user."
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See a pattern beginning to emerge? Most articles speak about the new technology, but few are willing
to commit to endearing it for today’s needs. Few see the PS/2 or OS/2 as being the panacea for computing
woes of the average or even above-average users. The availability of applications that take true advantage
of thednew architecture and its’ features was cited most as being a good reason for taking a wait-and-see
attitude.

Since most of the media agree on the state of the art, one should settle on a single or dual source of
information to avoid any confusion or diluting of the issues. There are four or five quality publications
available that all say about the same thing. Choose one or two of these, read them religiously and heed the
advice and warnings given by them.

Many expect that some OS/2 applications will be available in 1990, but don’t look for much more than
the major packages until 1991 or 1992. So, what does this mean? Software has been slower in developing
than hardware because of the element of time. Time to think of new techniques for making fast
applications, take advantage of architectural features and meet user expectations simultaneously. These
tasks are easier talked about than conceived and implemented.

The primary reason for this is that users are becoming more difficult to please as the applications
become more sophisticated and user friendly. Thus, more complex software must be produced to meet
the demands and naturally, the more complex, the more problems involved. Longer development lead
times, longer testing periods and longer packaging and marketing preparation is needed to turn out a
successful product. After all, the stakes get higher as the competition grows tougher.

What it all boils down to is that most are recommending to stick with the older technology until the
market offers more advanced applications which take advantage of the newer architecture. This time-
frame appears to be coming around mid to late 1990 at the earliest. Until then, the hardware and software
will only be able to depreciate and run the old applications. Besides, why retire hardware that may have
a few more years left in it?

The new OS/2 operating system is still young and immature, offering little advantage at this time over
the old DOS. The new one requires at least 2 MBytes of RAM with a recommended minimum of 4 MBytes.
1t has difficulty running smoothly at any configuration less than this. Another consideration to keep in
mind is that the OS/2 operating system requires about 10 MBytes of hard disk space for storage. This is
substantial considering the small increase in operating systems advances.

Stick with the old systems until such time as the new ones are proven to have a distinct advantage over
the old. Nobody is going to lose out because they aren’t state of the art. More precisely, the new systems
won’t be able to do anything more than the old ones except maybe do it faster and fancier. After all, who
needs to keep up with technology just for the sake of keeping up with technology.

But What About EISA?

The EISA architecture is being introduced later this year and should prove to be interesting. It is
promising to be the alternate answer to IBM’s Micro Channel Architecture (MCA) used with their new
PS/2 machines. Since it is an extension of the older PC architecture, it will offer more features than them.
Unfortunately, by retaining the same drawbacks inherent in the older PCs, it doesn’t seem to offer much
improvement.

Here’s what some authors have to offer about it:

"EISA. ..is atbest a step between the old AT architecture and the Micro Channel Architecture. Because
of its limited beg speeds, it will lack the ability to transfer data at rates sufficient to satisfy power hungry
applications.”

"Perso(n;)ally, I'll be surprised if it [EISA] ever sees the light of day. If it does, it will be crushed in the
market."
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"Now comes EISA, replete with the hidden message that the machines [PC architecture], if not the
boards, you are buying today are gbsolescent. It reminds of something we heard from the folks at IBM...
How well did it work for them?" ®)

As can be seen from this small sample, not many people are overly excited with the EISA machines.
Admittedly, however, most reserve their opinions until the machines begin rolling off the assembly line
and into the testing labs. Until then, nobody really knows what their performance will be. One thing is
certainly clear, though, and that is the machine will be 100% upward compatible with the old PC
architecture. These machines could prove to be useful in filling the gap between the old and the new.

Hardware and Software Choices

To determine what to standardize on for the company, look at what is currently being utilized. Are
there a considerable number of old 8086 based machines? Or are there mostly 80286 and up processors?
Do they typically have a hard disk or are many of them floppy based? Determine what the current trend
is within the company in order to decide where to aim for the future. This is the base to start with when
discussing considerations.

Hard Decisions

The current recommendations for new hardware concern the purpose for which it will be used. If the
applications are number and interface intensive, the higher end 80386 processor could be called for.
However, if it will only be used for word processing and small spreadsheets, the 80286 (at least 10 MHz)
would easily suffice. Some number-crunching applications may get by with the 80286 and a 80287
co-processor.

For a network server, however, get a high end 80386 or a high end PS/2. Preferably, using the PS/2,
preparation for the future is already in place. In either case, OS/2 would give the distinct advantage of
being prepared for the vast memory addressing needs required with a network. Further, it is far more
capable of providing a spooling environment suitable for accomodating multiple output devices to be
shared by the network nodes. The server should contain at least 8 MBytes of RAM to allow room for the
buffering necessary to keep a network operating smoothly and quickly.

Memory for an 80286 model should start with at least 1 MByte of RAM to accommodate the network
requirements. Be sure that the 384 KBytes of extra memory are Expanded memory to let the network use
it to monitor the communications. Higher usage machines should contain at least 2 MBytes of RAM to
allow most of the popular applications to be run. Increasing this to 4 MBytes will allow a Windows®
environment and popular applications as well as the network software to operate in a robust manner. For
stand-alone PCs, consider the applications that will be run and base the RAM requirements on the
recommendations of the particular applications.

The hard disk requirements would dictate that at least a 40 MByte capacity should be recommended.
With the prices of storage still falling, a larger one could be justified. The server should have at least a 120
MByte hard disk with a preferable 250 or more to accommodate considerable file storage for the network.
For a floppy drive, settle on either the 1.2 MByte 5 1/4" or the 1.44 MByte 3 1/2" drive. Don’t mix them too
much, though, or compatibility problems will arise. In either case, have one available with both drives for
transferring data and programs from one to the other.

Monitors come in three basic flavors. There’s the monochrome graphics, the color graphics and the
high resolution graphics monitors and adapter cards. For simple word processing and spreadsheeting, the
monochrome graphics adapters will probably suffice. For more advano%d applications such as graphics
production, CAD and use of graphics user interfaces (e.g. Windows"~ or ExcelO) the color or high
resolution monitors and adapters will probably be more satisfactory. In either case, base the decision on
the types of applications and suitability of the adapter and monitor based on recommendations of the
applications themselves.
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Other hardware attachments and boards should be selected based on individual and application
requirements. A mouse can prove to be extremely productive, especially if the application is oriented
towardsit. Icons and graphics based applications are particularly productive when combined with a mouse
interface. When selecting a mouse, consider using a bus type to facilitate independent interface handling
as opposed to a serial mouse which requires more system interaction and slower response with the slower
clock speeds and processors. On the faster systems, a serial mouse is acceptable since most of the
interaction will rarely outrun the processor.

Printer requirements vary as much as users needs do. It is not generally economical to justify one laser
printer per each PC. Usually, no one user can keep a laser printer busy. Consider a network or printer
sharing device for sharing the more expensive printers. Less expensive printers can be strategically located
on more user’s PCs to facilitate internal memos and draft copies of documents to be later produced on a
laser or letter quality printer.

Modems, graphics tablets, specialty boards and secondary floppy drives should be considered on an
individual installation basis. These add-ons are not necessarily needed for all PCs, but could be used by
some of them. Keep the computer as basic as possible but fulfill the needs of the user involved.

Softer Decisions

Software choices are probably even more difficult to make than the hardware decisions. There are
literally thousands of applications to choose from in the commercial sector and thousands more in the
personal sector. Which ones are the best suited for the purpose at hand? Are there more than one that
would fulfill the need? How does one select which packages to purchase? These questions and more arise
when attempting to analyze the needs and meet the requirements of the users involved.

The operating system of choice for 1989 would have to be the MS DOS system. It is still quite functional
for the current set of applications available for the PC. When more applications take advantage of the
0OS/2 environment, it will become the operating system of choice. Until then, unless the PC has 4 MBytes
or more of RAM, forget it. This status will be changing as 1989 wears on and the 1990’s approach. Most
companies, however, will retain the substantial investment placed in the old operating system until the
perceived advantages become more realistic and viable.

There are many directions to follow when considering application possibilities. The single most
productive approach to take appears to be the Windows® environment. This environment allows multiple
applications to be running while the user flips back and forth between them. It also allows sharing
information, graphics and data between them in a transparent manner. If the applications are designed
to run under windows, they will accommodate maximum productivity for the user. The graphics symbols
used allow ease of pointing with a mouse and clicking to cause actions. This interface facilitates a more
natllllral interaction with the programs and produces satisfactory results in a more timely manner than
without it.

When considering a new installation, strongly consider the Windows® environment and compatible
applications. There are more and more Windows ™ applications available each month. Many of these take
full advantage of the environment and allow ease of passing objects between them. The word processing
applications that work in this environment allow intensive use of icons and graphics symbols to facilitate
selection of options and actions appropriate for providing fully featured documents and letters.

Spreadsheets come in two flavors: those that work in the Windows® environment and those that don’t.
The ones that operate under Windows® are graphics based with icons and pop-up menus for simplistic
user interface. These provide a much more productive environment for the user to work under than the
old keyboard intensive programs. The user learns to coordinate their hand motions with the view of the
pointer on the monitor. By not needing to look at the keyboard, the user makes changes with less
movements and fewer wasted steps.

Graphics software comes in many styles. Beware of the way vendors use the word "graphics". Four basic
types of packages are available: Presentation Graphics, Freehand Graphics, Vector Graphics and
Drawing Graphics. Presentation Graphics usually consists of graphs, charts and symbols prevalent in
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business presentations. Freehand Graphics allows "bit-mapped" drawings of objects and symbols. Vector
Graphics is math oriented allowing the drawing of circles, rectangles, curves and other manipulatible
formula drawings. Drawing Graphics consists of drafting quality, engineering and design drawings.

Select the type of graphics that best suits the application needs of the user or department. Marketing
may need a combination of Presentation and Frechand Graphics while engineering may need Vector and
Drawing Graphics. Still another department may need Presentation Graphics alone. Keep the needs
separate from the wants and desires of users because most will say they need one thing when they need
less. Make the department justify the need for an expensive package. Keep in mind that many graphics
packages can be used to produce slides and slide shows which may be sent out for final production or
produced on the monitor for that live action feel.

Other software needs may vary from utility packages to add-on packages to enhance the current stable
of software. Keep in mind that if an HP3000 connection is desired, a good terminal emulation package
will be necessary. There are some relatively inexpensive but functional communications packages and
there are some expensive and extensive emulation packages also. If the user needs the full features of the
extended package, by all means, provide it. However, if the user only needs to carry a session and interact
with the HP3000, a simpler package should suffice.

When setting the software standards, consider the currently installed base. Do not attempt to obsolete
the old applications immediately. The users would become angry and it would cause more disgruntled
employees than necessary. Rather, set the standard and encourage users to explore the advantages of each
application as it becomes available. Future purchases should include the packages that have been set as
standard recommendations. This set of standard applications does not necessarily need to be limited to
one package in each category. In fact, allowing a selection of two or more would more likely be acceptable
to all departments involved.

Finally, keep in mind that forcing standards on users is difficult and can only cause consternation.
Allowing feedback from users concerning their perceived ideas on applications and their usefulness can
reap valuable insights into the actual needs. Keep a log of requested applications, logging each request
for each package. Keep a log of which users have which applications and their level of expertise for these
applications. They may become useful in determining application selections for future purchases and be
used as references when recommending new software or training new users for a particular package.

What Does it All Add Up To?

The primary question should be: Is the company ready to invest in the future with hopes of seeing results
in a few years or does the company need the increased productivity of what is currently available? The
answer is not a simple one. If the company stays with current software, the invested learning curve will be
difficult to overcome when changing to new standards in the future. However, if all new applications are
introduced at once, confusion and disarray will prevail.

The sensible approach s to stick with what is already proven and gradually migrate to newer technology
asit becomes available and practical to introduce. This route allows room for growth without jeopardizing
the company’s productivity. The eventuality of advancing technology dictates that it will occur anyway.
Why not take it as it comes and in stride?

Phases of Implementation

So far, the discussion has concerned preparation for implementing sound PC policies and procedures.
Now, the focus will turn to actually putting them into practice. The preliminary work is completed (keep
in mind that policies and procedures will need reviews and updates periodically) and it is time to proceed
with the business of controlling and monitoring PC and software purchases, installation and maintenance.
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To implement all aspects of the policies and procedures at once would only cause chaos and
‘misunderstandings. Instead, implement in phases to allow user adjustment to the new ways of accomplish-
ing goals. The following guidelines are for a stratified implementation of policies and procedures.

Purchases

The most logical place to start with is in the purchasing process. Armed with the new standards, start
using procedures for final approval/criticism of PC and software purchases. Be sure that the new items
are truly needed and that there are not existing solutions already in place for the given problems.
Encourage compliance with standards, allowinglittle deviation from the norm. Once departments become
aware that there are new procedures for the acquisitions, they will begin utilizing the new resource as an
advising group for future decisions.

Keep in mind that some departments may already have their own standards and that they may resist
corporate influence. This can be resolved, however, through pleasant communications and gentle
reminders about the approval process. Educating the departments about the standards becomes tan-
tamount to proper implementation of policies. Make them aware of the advantages concerning central
control of these massive and diverse capital resources. Keep them informed about the advances in
technology as well as any changes in policies and procedures.

Adherence to common interests promotes the concept of eventual corporate alignment for standards
and commonality. To be most effective in becoming competitive, the company must be able to communi-
cate ideas, prospects, information, data and concepts easily and readily amongst the departments and
remote locations. This is best accomplished by setting standards and complying with them consistently.
Corporate standards make this possible even if their implementation is difficult.

Security

Issue a memorandum concerning the security issues involved with the use of PCs and various software
in the office environment. Make the users aware of possible security breaches and the dangers of
introducing non-standard software packages. If they are aware of these things, they can be responsible for
their actions when ignored. Keep them informed about any problems that have been encountered in other
departments and give them tips on avoiding these pitfalls.

Work with each department in establishing data access authority lists, security priorities and potential
losses of data or machines. Prepare a consistent backup plan for each department and encourage
compliance to avoid unnecessary time loss. Keep the security actions within practical limits to prevent any
loss of enthusiasm in job performance.

Installation Practices

When a new PC arrives, ensure that an experienced technician actually sets the computer up for the
user. More problems with new installations are the result of sloppy setups than any other single factor.
Pay close attention to software being installed for special instructions concerning use of extra memory,
mice, special video adapters, etc. These factors can mean the difference between an application just
running and an application running well.

Inform the user about safety practices, re-boot procedures, path navigation and problem reporting
procedures. Let the user know that questions should be routed to the support desk. Keep them on a list
of supported installations so that they are given priority when their calls come in. Offer assistance for
start-up and step-through of applications and operating system utilities. Keep them confident that support
is only a phone call away. This level of support will assure them that there is nothing to be afraid of and
that help is always available.

Maintenance and Care
The next important step in implementing sound PC procedures is to offer some type of hardware

support. An on-hand technician should be available to check out problems before making a maintenance
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call. Several types of maintenance contracts are available for PCs. Some offer on-site 4 hour response,
others offer on-site next day response. Some allow on-site once a week response and still others offer
off-site support of varying degrees. Select the type which is most suitable and affordable to the company.

Before maintenance can be practical and useful, the care and feeding of PCs should be established.
Schedules for cleaning (including floppy disks and tape drives) should be drawn up and posted or
distributed to all pertinent personnel. Do’s and Don’ts should also be prepared for a general matter and
posted asdwell. Maintain a trouble reporting procedure for all departments and make it available to all
concerned.

By establishing a central supplies ordering depot, the company expenditures may be reduced to allow
easier ordering and keeping a small stock of supplies. Be sure that everyone knows not to move equipment
without having an experienced technician on-hand to resolve any potential technical problems.

Expert Advice

By establishing the department as an authority on PCs and the associated software, the standard is set
for providing the central problem resolution site. The importance of supporting installations is substantial
and requires a certain amount of expertise in PC operation. Developing quality personnel for this task
takes time and patience. Experience is a good teacher, but technical courses make for better learning.

The department may not be able to offer this level of support, but may instead contract an outside
agency to handle it. Offering training classes or referral to training resources can also establish a good
foundation for support and understanding. Each department will probably develop its’ own expert among
their user staff. This usually occurs in medium to large companies but is not uncommon in smaller
companies also. As more users become trained, less support will be necessary and the departmental
resources can be reorganized to focus on other areas of concern.

Enforcing Policies and Procedures

Probably the most difficult task ahead is the enforcement of the newly established policies and
procedures. Just like state and federal laws, if the policies have no teeth, they will go mainly unheeded and
chaos remains. If they are not enforced sufficiently, nobody will take them seriously and nothing significant
has been accomplished. The following guidelines are merely one means of aligning personnel to follow
practices closely.

Software Piracy

The single most difficult policy to enforce is the one concerning illegal reproduction of licensed
software. This problem is caused mostly by the misconception of personnel that software is a freely
reproducible commodity. When purchased, it comes on a floppy with a license agreement which is rarely
read by the consumer. Most people believe that it is simply OK to copy it onto as many machines as is
convenient.

While this view is most prevalent in society today, it is strictly illegal. If a person within the company
proliferates a single licensed copy of software and the company does nothing about it, the company is
guilty of copyright infringements as well as the perpetrator. Thus, the company should take a hard-line
stance against such behavior. The policy does well to state that position, but enforcing it is another issue.

There are several techniques to prevent such activities. First, make the policy against it known to all
affected personnel. Second, make it known that violations of the policy may result in disciplinary action
up to and including possible termination. Publish a memo stating that all illegal software should be
removed from all currently installed PCs immediately. Specify that any company data should be transferred
to licensed software packages before taking such action. Third, let it be known that random audits will be
taken of all PCs and if any un-licensed software is located on a specific machine, the user will be held
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responsible. Fourth, establish a list of applications that are legally licensed and installed on each PC. This
reduces any disputes as to legal possession of any software. Fifth, estaublish a central deposit for all original
licensed diskettes.

Next, keep a list of all authorized users for each installed PC for reference when an audit is taken. This
dispells any disputes concerning who uses each PC. By keeping this rigidly established, a major reduction
in pirating software will occur. If the users are well enough informed about the illegal aspects of performing
such acts, they will soon learn to honor it.

Finally, establish a list of known programs to be associated with each software application for reference
when performing these audits. Establish a rapport with the company’s software supplier to allow evaluation
copies of software to avoid any attempted illegal copying. By making this resource known, the users will
learn to acquire software legally and without any possible risk.

Unauthorized Software

The next most difficult policy to enforce will probably be keeping users from bringing software from
home. This is easily accomplished by the user and without the knowledge of company personnel. This is
most dangerous to the company in that it does not prevent a stray virus from invading company PCs. All
that is needed to bring in a virus is to load a program and run it. Even if the program is then removed,
contamination may have already taken place. Let users know that this practice is strictly forbidden. There
is no foolproof method of enforcing this policy.

The best defense against this infringement is to educate the users about the dangers involved. By making
the policy common knowledge and promoting healthy practices among the user community, most people
will learn tc follow the lead and refrain from introducing unknowns into the environment. Remember,
data diskettes will rarely carry any dangerous side-effects, so don’t attempt to stop all magnetic media
from entering or leaving the premises within the guidelines of security.

Purchasing Control

By requiring each department to justify their PC needs, most of the control is in place. Since most
capital spending requests are controlled through one source in most companies, that is the key point to
intervene on a purchase. This works well with PC purchases, but does not necessarily control software,
add-on and peripheral purchases.

To gain control over these types of purchases, it is best to alert the purchasing department or whoever
issues purchase orders to intercept them and re-route them through the controlling department. Another
good interception point is in the accounts payable department. If an invoice comes in for software or PC
related hardware, re-route them through the controlling department. If both of these fail, detect who the
culpable departments are and confront them about it. This technique usually effective for thwarting any
incompatible purchases.

Data Security

As previously mentioned, controlling the company’s data is important and is the most sensitive point
for keeping company integrity. Armed with the authorization lists and maintaining sufficient company
security, this should keep itself under control, depending upon the level of security desired to guard against
loss of data.

If a person is suspected of divulging company propnetary information, that it is a risk to allow that
person near any of the company computers. Some companies go so far as to install magnetic media
detectors to thwart anybody from departing with company data. Decide the importance for the company
and take sufficient measures to secure what is necessary.
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Hardware Security

Other than hardware accessibility, be sure that any PC with a connected modem is not left connected
to an outside phone line at all times if sensitive data is located on it. If it must be, secure it with either a
dial-back facility or some password access control scheme. Hackers love to face a challenge and PCs offer
this challenge when connected to a phone line.

Keeping the hardware can become another problem within the company. If the hardware disappears,
it will have to be replaced. Sufficient security measures will prevent any major pieces of equipment from
beinglost or stolen. Make sure a materials issue form is completed for everything that lcaves the premises.
A copy of this form should reside in the employee’s personnel file such that upon permanent departure
from the company, recovery of the hardware issued to that personnel is possible.

Educating the Users

Making the users knowledgeable about PCs and PC usage is key in affecting the productivity of the
company. If the users only use their PCs to emulate a terminal, it is probably a waste of resources. If they
re-key data from the mainframe onto a spreadsheet or data base on the PC, time and energy is being
wasted. If they only use the PC thirty minutes each day, they don’t really need one dedicated to them.

The best way to educate the users is to set good examples, offer good advice on usage and offer training
alternatives for serious users. If users aren’t taking advantage of the available resources, generally, they
are either already well-educated or don’t want to learn more. If they don’t want to learn more, the resource
is probably wasted.

Start a company newsletter to keep users informed about policies, procedures, tips, tricks and new
software and hardware availability. This newsletter will become a vehicle for promoting good practices
and at the same time provide a means of communicating with the users. Encourage users to submit articles,
no matter how trivial, to be printed in the newsletter. Offer incentives for the submitting these articles.

The best teachers in the company will come from the ranks of co-workers. They are trusted people
working alongside each other and are the most accessible to those who need them. Encourage people who
display enthusiasm and nurture this attitude by allowing them to check out manuals and experiment (within
reason) with the operating system and application software to discover hidden features and shortcuts.

Another good way to promote a healthy user community is to run a bulletin board for the company.
This can serve as a stand-alone or added vehicle for keeping users informed. However, it does not offer
the high visibility of a newsletter and should be considered as an added feature as opposed to the only
one. Keep in mind that visibility is key in providing quality services.

Maintain a library of manuals and educational books concerning PCs and software applications. This
library should be accessible to all employees, allowing them to learn for themselves. Encourage the users
to reference the library when a difficulty is encountered. Keep the library as up to date as possible to
prevent it from becoming obsolete.

Training that is offered should encompass everything from beginner to advanced, leaving no major gaps
uncovered for those mediocre users who are marginal. Encourage participation whether it is company
sponsored or not. Offer some type of incentive for those who do participate and be sure to keep the list
of available classes appropriate as possible for the company’s needs.

Answering questions for users usually provides enough input for them to continue learning, Keep in
mind that this may be a new experience for them and they probably want to learn as much as possible to
do their jobs better. By learning to be a good listener the technician can become a good teacher. Take the
stance that everyone wants to learn and nobody is just being a pest. The users will return for more help as
they encounter newer yet higher levels of expertise.
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Shopping For the Best Deals

To say that every purchase is made at the best possible price is a falacy in a free enterprise system.
Every company is in business to make a profit. If they give the best prices to every customer and always
beat the competition, chances are the business will not survive. Thus, every business gives the best possible
price while still making a profit.

In the free enterprise system, the lowest price does not necessarily indicate the best value. Something
is not equal in quality in most low-price cases. However, shopping for the best deal is still the best way to
perform purchasing. Getting quotes and specifications of what is included from competing vendors allows
leveraging maximum discounts.

Bargain Hunting for Hardware

1f the company has a policy to purchase only specific brands of PCs, then shop for the best deal on that
brand. If the company does not have such a policy, try checking out clone dealers. Not all clone dealers
are created equal, however, and shopping becomes critical when considering their practices. Consider the
quality of services available as well as the company’s reputation. Check into references to determine other
customer’s satisfaction with service and delivery.

Be sure to specify all components when purchasing clones. Some dealers will substitute hardware of
"equal value" when a specific component is not in stock. Be as specific as necessary for each component
and don’t assume that the specifications will be followed religiously. Spot check the dealer to determine
their consistency in foilowing specifications. Many will not reveal when they have not followed instructions
and assume that the substitutions were acceptable. Above all, make sure that the vendor supplies the
licensed operating system software with every PC purchased, including the diskettes and manuals, too.

Software Values

Software vendors are easier to shop for. They will give discounts based on the quantity of purchases
and many offer good services to back up their sales. Look for a vendor who will provide evaluation copies
of software for user acceptance. Also, look for one that has a liberal return policy. Even when a software
package appears to fit the bill it may not work out exactly as planned and being able to return it will save
the company money.

Be sure that the vendor stocks most of the applications that the company will be using and that they
stock the latest versions. Another key ingredient is the vendor’s ability to handle upgrades when they
become available. This feature will save time when updating multiple packages. Check to see that the
vendor also provides needed services. Such services as software search and recommendation can save
countless hours of work for the company.

When looking for the vendor, keep in mind that the company could qualify for quantity discounts. These
discounts will save funds and allow leveraging to obtain extra copies for non-planned or future installations.
The extra buying power can also enable the company to request the vendor to stock specific packages.
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“Ij thig o Miero 1 jee before me
With ity keyboord towards my papd®
mac-bet.

"To key or not to key, that is the question.
Whether 'tis nobler in the mind to suffer
The slings and arrows of outrageous fortune,
Or to take backups against a sea of troubles,

And by opposing, end them?"

with apologies to Bill the Bard.
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INTRODUCTION

As I sit to write this paper, I reflect that the machine
that I am keying upon is more powerful than most of the
HP3000 line of computers. I have more memory than was
considered possible in a mainframe not too many years ago,
and my disk drive has more than twice the disk storage
capacity of the first machine I programmed in 1971.

And yet, we were responsible, as a service bureau, for
the processing of an enormous amount of data. We had a
staff of fifteen programmer analysts available to produce
any report that our clients could need. Even though our
MTBF (Mean Time Between Failures, or in other words, the
average time we could expect our machine to continue to run
uninterrupted before crashing) was approximately 6 weeks,
our clients were assured of continuous service, with
reports delivered on time, and the accuracy of the data
never in question. i

The power of that service bureau now sits on most
clerks' desks. And yet, even with an MTBF measured in half

years and years, with computer speeds an order of
magnitude greater than our service bureau's, major
disasters happen daily. Important corporate data is

continually lost or altered beyond redemption. Even worse,
important business decisions are made on incorrect
summaries, and these mistakes will never be uncovered or
corrected.

The most tragic aspect of the above tragedies is their
preventability. This papers attempts to provide tools,
techniques and advice in preventing tragedy and assuring
auditability of the PC environment.
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HARD DISK BACKUPS

The first and most important area of auditability is the
protection of both the current and historical software
environments. Data and program errors tend to propagate
over time. If an error is not discovered immediately,
other errors can be built on the first, until it becomes
difficult to spot the original error. Backups can be an
important part of the audit trail needed to find these
errors.

There are two types of backups. Full backups are
backups of everything on your disk. There are two types of
full backups, image and file. Image backups backup your

hard disk on a sector by sector basis. This type of backup
can only be restored as a single unit. File backups backup
each file as a discreet entity, and can therefore restore
single files from the backup.

Incremental or partial backups backup only those files
which have changed since the last backup. If all of your
data is kept in a few large files, incremental backups can
take as long as full backups.

Most microcomputer users back up their systems exactly
once. After their first backup, they never seem to be able
to find the time to do so. Micros now tend to be purchased
with a standard forty to eighty megabytes of hard disk
storage. In order to back this up to floppies, one would
need at least twenty to thirty high density floppies
(1.44Mb apiece) even with the best of the backup
compression algorithms. Backing up to low density floppies
would take four times as many disks. A streaming tape
unit, however, can cost from $1,000 to $3,000.

One company I know solved the problem for its
programming staff by purchasing one tape unit for the
department, and installing controller cards in each PC.
Once a week, an operator went from machine to machine
backing up hard disks.

Another solution can be implemented in offices that have
installed local area networks. In these offices, backups
can be taken across the LAN. This is feasible only if all
local data is accessible to the LAN, and also requires a
streaming tape drive of some sort.

These solutions may be feasible in larger offices, but

can be difficult to implement in offices where the
microcomputers are spread out in a large area, or where is
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no one who can be assigned the responsibilities of ensuring
backups.

If a microcomputer user is responsible for his own
backups, there are a few techniques that can be used to
help lessen the pain. First, segment your hard disk into
at least two drives. The first drive should be as small as
possible and still be able to hold all of your software for
your applications and utilities. This drive can then be
backed up twice (never trust a single backup of anything
important) and the backups archived (more about archives
later). You should only need to backup this drive if you
change software or operating systems.

Second, keep as little data as possible in your active
files. 1In other words, if you can keep only this quarter’'s
data in your current database and copy anything older into
another database for reference, your incremental backups
can be kept small. If you wish, you can segment your disk
again to keep your inactive data separate.

Third, keep all your input data, notes, etc. until after

you have backed up your system. Your backups should be
scheduled based on the amount of time that it would take
you to recover from a system disaster. Remember, if you

must recover, you need to be able to reconstruct everything
you have entered from the last backup, and this time must
be added to the time necessary to restore your system
backups as well.
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ARCHIVAL STORAGE

It does very 1little good to backup your system
religiously if you keep your backups on the desk beside
your microcomputer. The spilled coke that wipes out your
hard disk will do wonders for your backup diskettes.

At least one copy of your backups should be kept in a
fireproof safe. It would also be a good idea to store the
original copies of all of your software in the same place.
If you have a secondary site, the safe should be kept in
that location. If not, keep it somewhere away from the
general hustle and bustle of the office place. The
location should be cool and dry, and should not be near any
large machinery.

Floppy disks deteriorate rather rapidly. A single
diskette is rated at about 300 hours of use. Stored in a
safe place, out of both heat and moisture, a floppy can
last over a year. But it is still a good idea to copy the
data on your archived diskettes about once every six
months.

Hard floppies, that is the three and one half inch
diskettes, are safer for archival storage than the standard
five and a quarter inch diskettes, since they will not
bend, and the drive mechanism has less of a chance to warp
the diskette (if you place a five and a quarter inch floppy
into a drive incorrectly, the disk drive spindle can warp
the center hole, making the diskette unreadable). The media
used in the diskettes is the same, however, and will still
deteriorate in time.

Cartridge tape backups will last slightly longer than
floppies if they are kept in a controlled environment. Do
not reuse these tapes too often, since they will stretch in
time.

It is most important to be aware of the fact that these
backups are on magnetic media. I have seen cases where a
floppy was placed in a purse with a magnetic clasp,
destroying the data on the diskette. Even placing the
media on a strong motor such as a desk fan, or air ionizer,
can make magnetic media unreadable. Keep your floppies
away from your printer, and your telephone (the ringer is a
small electromagnet). In fact, anything that moves by
electricity is suspect. Also, do not leave magnetic media
anyplace where someone may accidentally place a magnetic
screwdriver on top of them. And never, never, use
refrigerator magnets to hold your diskettes up.
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SOFTWARE SELECTION AND AUDITABILITY

The software that you use on your system should be
selected with auditability in mind. There are auditability
considerations in any software purchase, no matter how
small it seems.

First and foremost, purchase all software that you are
planning to use in a business environment. Software can
and will have bugs. You have no recourse to any form of
recompense if software that you have not purchased.
destroys valuable data. Even though the software that you
buy has large disclaimers papered all over them, many
states have implied warranties, and even in those that
don't, the courts have awarded damages if it can be shown
that the software vendor has been negligent.

Also, by purchasing the software you are also purchasing
support from the software vendor. This can be invaluable
if you make a mistake that will be difficult to recover
from, or if you find yourself in need of something that
your package just can not do.

Never download software from bulletin boards. Even the
ones that screen their software products often can not
identify a virus until it strikes. Most computer viruses
are harmless, but there have been a few that will do things
like erase your hard disk on alternate Mondays. These
viruses can 1lie dormant for months, until you have
contaminated all of your backups, before they activate.
Always purchase your software from a reputable source.

As far as types of software to purchase, this depends
totally on the application you have in mind. Sometimes the
simplest of spreadsheets will fit the needs of your
department, other times you will need a complete package
designed for a specific task, such as a general ledger or a
restaurant management package. Sometimes you will decide
to purchase a "4gl" high level language such as dBASE or a
relational data base such as Informix. In all these cases,
you need to be certain of your software source, and you
need to be concerned with the audit trail.
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THE AUDIT TRAIL

If you are purchasing a word processing package, it may
be enough to know that the package will not write over an
existing file without asking you if you wish this to
happen. Any audit trail that is needed will have to be
produced by you. This may consist of a simple list of
files and what they were, and on which backup they can be
found. Unless you are keeping the minutes of board
meetings, or other files with legal requirements, the audit
trail can be very simple.

On the other hand, if you are keeping a general ledger
or an accounts payable system, you must establish a very
rigid audit trail. All changes to your data must be logged
by the software in a transaction log. The software should
allow no changes to summary information, such as year to
date payable information, without logging to the
transaction log. The software should allow no changes to
detail information. All modifications should create
offsetting detail information instead. Every summary entry
should have the date and time of last modification. Every
detail entry should contain the date and time of creation.
Only with this information can a company ensure the
auditability of its books.

One of the most insidious tools available to a
microcomputer user is the spreadsheet. Accountants that
would be horrified at the thought of pencil ledgers, or
using white out on the companies books routinely make
changes to spreadsheets that contain the same data and are
used for the same purpose. Spreadsheets are an excellent
"what if" tool, allowing corporate management to see what
changes in cash flow or expenditures would do to their
bottom line. On the other hand, keeping corporate books in
spreadsheets should be done very carefully, and with great
trepidation. Since there is no change control, every
version of a spreadsheet should be archived. Numbers on a
spreadsheet should not be changed, entries should only be
added. All supporting documentation for a spreadsheet
should be kept against future audits.

One of the largest problems with spreadsheets, and
indeed with other high level comes from propagation error.
This occurs when computed summary results from one
spreadsheet or 4gl program are fed into subsequent
spreadsheets or programs without going back to the original
data. An easy example of this can be illustrated as
follows:
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Spreadsheet one contains the following figures:

$9
for a grand total of $22.

Our next spreadsheet assumes this figure to be 1% of
gross earnings, and calculates a figure of $2200.

In actuality, the above figures are rounded from the
following:
$2.35
$1.45
$3.45
$7.40
$9.30
for a grand total of $23.95.

This figure gives us a total of $2395 for gross
earnings, or in other words, a greater difference by almost
five hundred percent over the original spreadsheet. If we
were trying to justify this as an expenditure against
earnings, we may have just wiped out an entire department.

This type of error is very common when using 4gls and
spreadsheets to do ones accounting and budgets, since these
types of programs are specifically designed to hide the
internal workings of their calculations.

All in all, if you are keeping corporate books on your
microcomputer, be certain that you can identify any
transactions that have been applied against your data, when
they were applied, and why they were applied. Print a hard
copy of your master information at regular intervals, and
keep it in your safe. If the size of your master list
makes it cumbersome to deal with, create the list as a file
on diskette, and have it microfiched. There may be a time
when all heck breaks loose and the only available copy of
your data that can be acquired in a timely fashion will not
be in machine readable form, because you will have no
machine to read it on.

Auditability and the Micro 3301-9 Robert A Karlin



LANS

The introduction of the LAN into the business office
complicates the task of auditability enormously. The
interplay of multiple users can cause even a seasoned DP
professional to shudder. In order to adequately protect
the corporate environment, certain steps are essential.

First, there must be a single person in charge of the-
LAN. This LAN manager must be responsible for establishing
the protocal necessary for multiple users to interact. The
allocation of all LAN accessible files is part of his
domain, as well as controlling access to all shared files
and directories.

Second, all software that runs on the LAN must provide
certain basic audit requirements. There must be a record
or sector locking facility as part of the LAN structure,
and the software that is running must make use of it. This
should be physical locking, that is, locking that is
enforced by the LAN software, as opposed to logical locking
and semaphore schemes that are enforced only by software
agreement. There must be some form of either roll forward
or roll backward recovery. (Roll forward recovery makes use
of a snapshot backup of the data files, and recovers
transactions by applying a transaction log that has been
updated each time the data file has been updated. Roll
backward recovery involves keeping track of all portions of
a transaction until it is completely applied. If the
transaction is not "committed", all portions that have
already been applied are reversed). The software should
also keep statistics on what has occured to the data, that
is, the number of times each file is accessed or updated.

Third, the file server machine of the LAN must be kept
in a secure area, preferably with an Uninteruptable Power
Supply (UPS) but at least with proper surge and power loss
protection. In order to enhance the security of the
system, many LAN vendors supply either mirrored or duplex
hard drive access software. Mirrored access duplicates all
file writes and posts them to dual disk drives on a single
controller, while duplex access uses two complete and
separate hard drive units, including controller, power
supply, interface, etc. Other LAN vendors supply software
to connect two separate file servers with a high speed bus,
allowing the backup file server to take over if the primary
file server crashes.

Finally, access to important information should be
controlled on a need to know basis, as opposed to the "he
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doesn't need it, therefore he won't bother it" scheme of
file security. The DOS command shell, as well as most LAN
software support both file and directory access protection.
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TO SLEEP, PERCHANCE TO DREAM

Microcomputers will probably revolutionalize the office
place as much as the automatic 150 key calculator of the
thirties and forties. But we must take care in the use of
these new tools. Computers can multiply our mistakes and
oversights much faster that we are used to. If we are to
become a community of computer literate employees, we must
establish habit patterns that will be as important to us as
the habit of buckling a seat belt is important to an
automobile driver. The seat belt seems to serve no purpose
except discomfort until the first accident. Auditability
techniques exist to provide the same increase in safety.

Buckle up for your own peace of mind.
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CD ROM as an Alternative Media

Karlie Arkin
Hewlett Packard Company
100 Mayfield Avenue
Mountain View, California

This paper presents a perspective on using the CD ROM as an alternative media. Reader
interest in this paper is proof of one of two things. Either A) Currently prevalent technologies
are not meeting the needs for the quantity of data, or the usage of information we would like
to have today. Or, B) CD ROM is an attractive and somewhat mysterious creature, and the
mention of "CD ROM" in the title was enough to arouse interest - after all, the title doesn't
even mention the context in which CD ROM is a viable alternative.

The information in this paper should serve to dispel some of the mystery surrounding the CD
ROM, as well as provide data to show where the technology can serve to improve our existing
processes and manufacturing costs.

Optical Technology

The sheer capacity of optical technology discs makes them an enormously appealing option.
CD ROM is one of several optical disc technologies. "Optical Disc" refers to any media that is
read or written to with the aid of a laser beam. The extraordinary accuracy of the laser beam
positioning allows it to be reliably focused on a very small area, providing the means for a high
density of information. The track density on an optical disc is about 15,000 tracks per inch.
The approximately 600 megabytes that can be stored on a five inch disc is roughly equivalent
to 500 high density floppies, 1500 low density floppies, 200,000 pages of documentation, 15 40-
megabyte hard disks all in a row, or 176 copies of Tolstoy’s "War and Peace.”

There are three categories of optical media, each with a distinct set of characteristics that will
tend to bind them towards specific types of applications.

CD ROM - Compact Disc Read Only Memory

CD ROM is the computer equivalent to the CD Audio discs that are
commonly available in the music stores. It is the same technology, and the
same manufacturing process. These discs can hold approximately 600
megabytes of data. The data is pressed onto the disc, through an automated
stamping process. The manufacturing time, even for thousands of discs, can
be as low as one day turnaround. The manufacturing cost per disc,
particularly with high quantities, is very low. Aside from mastering costs, a
per disc cost of under $3.00 is common. Standards for the CD ROM drives,
CD ROM layout, and file format are well established, and provide device
independence of the media. Why is this important? We would surely expect
that a properly formatted floppy diskette could be read by any machine with
a floppy drive. The same must be true for CD ROM, and indeed for any
media, to become well established. This has certainly been key to the
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acceptance of the technology in the marketplace today. The other optical
medias are not quite at this stage yet. By the end of 1988, over 90,000 CD
ROM drives have sold. Sales are expected to continue to rise rapidly, and to
more than double by the end of 1990.!

The major properties of CD ROM are:

o Low manufacturing cost

o High capacity

o High reliability and durability
o Read only

o Relatively slow access time

This media is preferred for large amounts of stable data, with a large
distribution, where reasonable but not fast access time is acceptable. The
standardization of the formats also allow for wide distribution into MS-
DOsK, Applek, and a growing UNIX™ marketplace.

WORM - Write Once Read Many

This is an optical media and corresponding WORM drive that looks and
behaves similarly to the CD ROM, but has the property of being able to alter
the bits on the disc exactly one time. Once a bit has been "set", it can no
longer be cleared. This double sided disc comes in a five inch size and can
contain about 650 megabytes of information. The WORM differs from the
CD ROM in that it is written serially from the computer, and therefore does
not have the very low media cost of the CD ROM. Each disc will cost
around $100.

The major properties of WORM are:

o The ability to write to the disc, serially

o Low cost relative to other direct access devices
o After writing, the data is read only

o Slow access time

o High reliability, Good durability

o Drive dependant

The WORM discs are primarily targeted for archival of computer data. By
the end of 1988, over 50,000 drives have been sold, roughly equivalent to 60%
of the CD ROM drives sold by that date. Sales are expected to nearly trigle
over the next two years, although not to exceed sales of CD ROM drives.

Erasable Optical

Erasable optical provides the dynamic access of a floppy or a hard disk with
the large capacity of optical media. This technology generally works by using

1 James Daly, "Erasable optical disks a step closer to the forefront,” Computerworld, 10 Apr.
1989, p. 25.

2 yames Daly, p. 25.
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varying powers of laser beams to modify and read the contents of the disc.
The media, today, is significantly slower than the high performance hard
disks, but is also significantly cheaper per megabyte. Manufacturers such as
Hewlett Packard are providing erasable optical in a jukebox form, where the
discs can be swapped in and out of the drive for on-line access to many
gigabytes of information. There are primarily three types of erasable optical
discs available or under development for commercial use.

o0 Magneto-optic
o Phase-change
o Dye Polymer

The magneto-optic drives are the only one of the three technologies that are
commercially available at this writing. Erasable optical discs have not yet
achieved the level of standardization that is seen with the CD ROM media.
The CD ROM format is not suitable for erasable optical discs, primarily due
to some optimizing assumptions on the CD ROM that the files will not
change size or location.

Other Optical Media

Research into other forms and formats for optical media is heavily funded by
several major manufacturers. As a result, the technology is in a state of rapid
growth. A variety of new media materials and formats over the next five
years would not be surprising.

This paper is dedicated to the understanding of the CD ROM media in particular. The high
level of standards in place for the format combined with the low manufacturing cost can be a
winning combination.

Today's Media

The media that is used to store information or data is greatly entwined with the intended use
of the information. To illustrate this point, consider this short list of commonly used media:

0 Magnetic tape reels
o Cartridge tape

o Floppy disks

o Microfiche

o On-line access

o Paper

o Video tape

0 Audio cassette

o CD Audio

If you had a newsletter to distribute, it is somewhat comical to consider sending it out on 1/2"
mag tape. At the other extreme, it would be absurd to consider sending a video taped training
course on paper, floppy disk or microfiche. To understand the appropriateness of CD ROM,
it is necessary to address each application in terms of the contents, intended usage, and
audience. A number of measurable factors will come in to play when it is time to evaluate the
trade-offs between different media.
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Capacity vs. amount of data

Cost per unit

Quantity needed

Replication time

Frequency of distribution

Durability and reliability

Availability of necessary hardware and software

N sLNR

This list is probably similar to the questions that either implicitly or explicitly asked today to
compare any choice of media to another. Only the last item on the list, availability of
hardware and software, hints that the choices have expanded to include a newer technology.

The attributes of CD ROM are such that several additional factors come into play. When
weighing CD ROM as an alternative, consider the following:

o The Sizzle Factor - aside from the hard facts of cost, time, and resources, the
perceived attractiveness and appeal of the CD ROM may add to the momentum
of a switch to this media.

0 Market Acceptance - while CD ROM has rapidly gained market acceptance over
the last few years, it still carries the reputation of being a 'State of the Art'
technology. This perception can either be a powerful persuading factor, or just as
powerful dissuader to your recommendation to move towards CD ROM,
de~ending upon your environment.

0 Resistance to Change - while the CD ROM access could be transparent to the user,
it could also be very visible. The visible effects could be not only in the way the
data is accessed and used, but may also affect the process used to generate the
data. Overcoming any resistance to change on either the generating side or the
accessing side may be a significant factor in deciding whether or not to switch.

o Incremental Value - the capacity of the CD ROM may be larger than is needed.
How can you take advantage of this extra space? Extra files could be added
containing speed enhancing lookup tables, or text files containing background
information, documentation, or newsletters. Databases could be expanded to
include additional fields, demo versions of software could be provided, or
templates for existing applications. In this way, CD ROM is an enabling
technology. The CD ROM attributes can enable you, as a publisher or software
manufacturer, to provide information or services in ways that were simply not
viable with other commonly available media.

o Starting a New Process - the time and cost to set up a new process may be
prohibitive, and is very dependant upon the type of information and how it is to
used relative to the current content and method.

CD ROM as a Direct Replacement

When the circumstances are right, choosing CD ROM as an alternative can have numerous
benefits, including reduced manufacturing costs, reduced manufacturing time, and lower cost
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of distribution. But at the other end of the spectrum, CD ROM may be an expensive mis-
match. Understanding the trade-offs in time and cost is key to making this decision.

From the perspective of cost of manufacturing, the comparison for replacing an existing
method of distribution is straightforward. The cost will be directly tied to the amount of
information, and the number of copies nceded.

The following graph uses the following assumptions:

0 a mastering cost of about $1800

0 a per media cost of about $2.00

© a manufacturing time of 5 days (shorter time has additional costs)

0 a Magnetic tape media and replication cost of ranging between $19-24.00, depending on
quantity and density. These costs are without any bulk discounts for repeat business.

300 Megabytes on CD ROM vs. Magnetic Media
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' & CDROM = 8-2400, 1600 bpi X 2 -2400", 6250 bpi I

Of course, half-inch tape is typically used in a minicomputer or mainframe environment. The
ability to access a-CD ROM peripheral reader must be available before CD ROM can be
considered as a viable alternative.

CD ROM as an Alternative Media
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40 Megabytes on CD ROM vs. Magnetic Media
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The time to replicate copies of the media for distribution, or the cost of additional equipment
and labor to speed up the replication time, can be a significant factor in the choosing one
medium over another, particularly when dealing with large replication quantities.

The following assumptions are made:
0 CD ROM turnaround time is set at 5 days, to match the other examples in this paper. For a

premium price, turnaround can be reduced to 1 day. In-between prices are also usually
available.

oVendmmuomdﬁmeisdependemupontbecapadtyofthevendor,lndwillvary.

Replication Time - Lowest Cost
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CD ROM as an Alternative Media
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‘With magnetic tape, the need to provide customized tapes sometimes exists. With additional
labor and time, individual tapes can be matched to a set of specifications prior to the actual
copy. While the cost of this can be significantly higher, perhaps an additional $10.00 per
magpetic tape copy, there is no comparable way to do this with the CD ROM media. The
master CD ROM, once produced, is unalterable and will yicld only exact copies. A CD ROM
solution to the need for customized content can likely be devised, depending upon the nature
of the customization. For instance, if each tape was a subset of a greater set of information, it
would be feasible to include the entire set of information on the CD ROM in some
inaccessible or otherwise secure form. The CD ROM would then be accompanied by some
instructions, passwords, software, or hardware that would give the user the means to access the
precise content to which they were entitled. Furthermore, the scheme could be extended such
that when the user wished to have access to additional information, they might be able to make
a phone call, provide a credit card or purchase order number, and immediately receive over
the telephone the password or software that would eatitle them to additional contents of the
disc.

Replaang floppies with CD ROM has some clear advantages when you compare the
convenience and cost ofmany floppy disks wnth a single CD ROM disc. Consider for an
example, the run-time version of MicrosoftsR PC software, Microsoft Windows. This is
currently being distributed by a variety of manufacturers. Generally the files will located on 10
or 11 low density floppy disks. With the following assumptions, we can compare the
approximate manufacturing costs of floppy diskettes vs. CD ROM.

0 a CD ROM mastering cost of about $1800

oaCDROMpermediacostohboutSz.Oo

0 a CD ROM manufacturing time of 5 days (shorter time has additional costs)

o a floppy labelling, replication and media cost ranging from $6.50 to $7.50 per set of 10,
depending on quantity.

Cost of CD ROM vs. Set of 10 Floppy Diskettes

—i L u

100 500 1000 5000 10000
Number of Sets (non-linear)

| 4 CD ROM 8 Low Density Floppy I

CD ROM as an Alternative Media
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In this situation, the cost of CD ROM manufacturing undercuts the cost of a floppy set when
the quantities approach 500 copies.

New Applications for CD ROM

The coming of age of CD ROM provides a variety of opportunities to distribute information
that was not previously distributed on electronic media, or to combine the distribution of
information that was previously issued separately for one reason or another.

This is the area where the most growth will be seen for CD ROM, where the compact disc and
laser technologies have extended the boundaries for electronic distribution of information and
tools far beyond the limitations of the magnetic technologies commonly used today.

The most visible use for CD ROM is in that of the sales and distribution of information.
Periodicals, and other types of textual documentation, are popular candidates for CD ROM
distribution. This is primarily for three reasons.

1. The CD has the capacity to hold a sufficient amount of information that it is
convenient to put all of the information on a single piece of material.

2. The excess capacity allows the addition of files that increase the performance and
resolution of the electronic access to the extent that it is a viable alternative to paper.
3. The manufacturing cost of a CD is significantly lower than the paper publishing
cost of an equivalent amount of information.

Opportunities to combine the distribution of information, previously separate, is another way
to leverage the attributes of the media, and can take on a variety of forms. The following case
study shows how you might take advantage of the CD ROM to reduce the cost of
manufacturing the product, as well as to provide the customers with a higher level of
productivity.

A Fictional Case Study

Perhaps, as an example, you are selling a large accounting software package designed for a
workgroup of up to 10 users connected on a LAN. You may be currently providing the
software on 10 low density floppy diskettes. The package comes with five copies of a two-
volume manual set, an installation guide, and five copies of a quick reference pamphlet. You
may also sell or provide some software templates or forms on 4 floppy diskettes. The
templates are accompanied by a catalog showing samples, disk names, and filenames. A
tutorial is provided on another floppy, with a tutorial handbook. And, the package comes with
a reference book on common accounting procedures. The forecast is for 150 units per month.
You plan to ship the version for 12 months before revising the software, documentation, or
tutorials.

The CD ROM Role

You can certainly substitute the low-density floppies with a CD ROM. After placing the
software, the templates, and the tutorial software onto the CD, you have replaced 15 low
density floppies, a maximum of 5.5 megabytes of data. With about 595 megabytes left on the
CD, there's a lot of room to play.

CD ROM as an Alternative Media
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Let's say you put an electronic copy of the manuals on the disc, taking up two or three more
megabytes for the 600 to 1,000 pages of text. Add the reference book on accounting
procedures, for another megabyte. The manuals are not very useful unless you add some
software to provide fast and easy browsing and full text keyword search and retrieval. That
occupies another 5 megabytes, and will probably have additional cost in terms of development,
licensing, or purchase of the software. At this point, the data and software has taken over 14
megabytes of storage space.

To add high resolution illustrations to your electronic manuals, you will need more disc space
and will incur some additional costs for scanning or converting the illustrations to electronic
format. The size and quantity of illustrations will determine your space needs. We will
assume 50 megabytes of uncompressed black and white drawings. Obviously, this is not
something you would attempt to provide on floppy diskettes. Still, with all of the above on the
disc, you have used up about 64 megabytes - about 1/10 of the CD ROM's capacity.

Furthermore, with the appropriate choice of software, you have provided the customer with
something they did not have before: the ability to search the software documentation, the
reference manual, the tutorial, and the guides simultaneously. Plus, the means to ask complex
questions such as "Find places in the documentation where there is a reference to ‘taxable’ and
‘rate’ but not 'optional™.

Additional costs:

o Data preparation, for the illustrations and text
o Search/retrieval software purchase or development
o Probable need for a new peripheral

Saving costs:

o Ship a single paper copy of the manuals to the customers - saves replication and shipping
o In a period of months, reduced manufacturing costs will be realized.
0 Added functionality for the customer in the search/retrieval software

Additional considerations:

o If the software and documentation was not stable over the course of a year, the recurring
mastering costs would significantly reduce the gap between CD ROM and floppy/paper
manufacturing costs.

o If the software was not destined for a LAN, then placing the documentation on the CD
ROM would not reduce the paper copies of the manuals from quantity of five to a
quantity of one.

o The data preparation costs should be carefully scoped. This will probably be the major
additional expense. If the documentation is subject to frequent modifications, then this
could be a partially recurring cost.

o The search/retrieval software needs to accommodate the data. For example, if the
documentation contains drawings, the software ought to be able to display those drawings.

o Resistance to new hardware purchase might be offset by coordinating a program in
conjunction with a CD ROM drive manufacturer. If the success of the media is very
important, hardware give-aways might be appropriate.

CD ROM as an Alternative Media
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o The decision to providle CD ROM may be optional to the customer. This would have
impact on the forecasts, and the costs based on quantity production.

o If you intend to sell, rather than to give, the templates and template catalog, you would
need to define a scheme for protecting that information unless the customer had
purchased this option. Alternatively, you might decide to continue to distribute this data
on a separate media set, which could again be either on floppy diskettes or CD ROM.

This example is fairly simplistic, but is a good example to show the complexity of factors that
must be balanced before making a "best media” determination.

HP LaserROM Case Study

Two sets of people have to be convinced that the CD ROM media is a superior media for a
particular application. First, the publishers or manufacturers of the information must see the
cost savings, revenue increase, or strategic value to the new media. Additionally, the customer
or user must be convinced enough to justify the cost, if any, for the CD ROM's themselves and
the hardware to read them with. In many cases the manufacturing costs alone can convince
the potential CD ROM publisher that this media is cost justified. But how is the customer
convinced?

HP LaserROM is a subscription service to HP documentation and support information.
Several different subscriptions are offered, the one in this example is a subscription to the
MPE V support information and documentation. With this subscription, the customer
receives a new CD ROM every month. Each CD ROM is a full replacement of the previous
months, updated with the latest information. The contents of the disc include the MPE V
operating system manuals, subsystems, and languages. They also contain Software Status
Bulletins, Application Notes, an HP Product Catalog, and more. The following justification
was prepared and successfully used by a customer to justify two years of monthly CD ROMs.
Many of these factors could be applied to a variety of applications of the CD ROM
technology.

HP LaserROM Costs:
Year 1 Year 2
Drive $1,095 $0
Software 100 $0
ubscript 7* $2,340
Total $2,482 $2,340
Per month $207 $195

*At the time of the study, an HP LaserROM subscription was being sold
under a 45% discount promotion for the first year of purchase.

Floor Space Savings:

©0 One manual set takes up 20 square feet
o Estimate at $25/square foot/year

20s.f. * $25/s.fycar = $500 savings per year
Productivity Savings:

CD ROM as an Alternative Media
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o The study found that each reference manual access averages 31 minutes and that
with HP LaserROM, this is reduced to 14 minutes. This is a savings of 17
minutes per access.

o Their software developers estimate that they spend about 1/8 of their time using
reference manuals. On the average, they are spending five hours per week
accessing their reference manuals.

o Their MIS group found that they averaged 17.3 reference manual accesses per

year per person.

Software Developers:

Time saved = 17/31 minutes times 300 minutes (5 hours) per week
= 165 minutes per week
= 2.74 hours per week
= 137 hours per year, per software developer

o Cost and overhead for each software developer is valued at $55.00 per hour.

Amount saved =137 hours per year * $55 per hour
= $7,535 per software developer, per year.

MIS Support Group:
Time saved = 17/31 minutes times 17.3 accesses
= 49 hours per year per MIS Support Person

Amount saved = 4.9 hours per year * $55 per hour
= $270 per MIS Support person, per year.

Payback:
Situation A:
0 One software developer using HP LaserROM
o Average HP LaserROM cost of $2400 per year
o Average productivity gain of $7535 per software developer per year

PAYBACK = $2400 / $7535 = 3.8 MONTHS

Situation B:

o Four 4 software developers using HP LaserROM

o Eliminate the purchase of one extra manual set

o Average HP LaserROM cost of $2400 per year

o0 Average productivity gain of $7535 per person per year
o Average floor space cost per manual set of $500 per year

PAYBACK = $2400 / (($7535 * 4) + 500) = .97 months = 3.9 WEEKS

Situation C:
o Eliminate the purchase of one extra manual set
o Average HP LaserROM cost of $2400 per year

CD ROM as an Alternative Media
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0 Average productivity gain of $270 per person per year
0 Average floor space cost per manual set of $500 per year

How many people using HP LaserROM are needed to payback one HP LaserROM for this
group?

PAYBACK = ($2400 - 500) / $270 = 7.04 MIS Support People

Additional Notes:

o The study evaluates the use of reference manuals only. Additional value can be
applied to individuals who will take advantage of the other support information
on the discs.

o The set of manuals on the current MPE V disc would currently cost over
$2,000.00. By eliminating the purchase of additional sets of manuals, significant
savings can be realized. The study does not take this savings into account.

o  The productivity savings during the first year should be buffered with 1 - 2 hours
of time for each user's learning curve.

o Do not forget about the time that is currently invested in maintaining and
updating the current manuals sets with page inserts and replacements. The CD
ROM version of the manuals are updated in their entirety, climinating the need
for update pages.

CD ROM's Position as an Alternative Media

CD ROM is a viable alternative to other media when certain conditions are satisfied.
Particularly suitable applications for CD ROM are those that:

o have a high volume of information

o have data that is reasonably static between pressings

o the data does not need to be modified dynamically

o do not have a need for very fast access time

o need a durable, compact, standard format media

o are sensitive to the cost of manufacturing and shipping
0 can accommodate the need for a CD ROM drive

There is an open arena for new applications that can take advantage of the optical
technologics. Some applications will extend our current ways of doing things to a larger scale,
such as providing huge quantities of clip art on a CD ROM. Other applications will challenge
our processes as they change our way of conducting business. An example of this would be to
receive all available software on a CD ROM, and then to be able to purchase access to the
individual software packages or databases via a telephone call. CD ROM is far from the
answer to all of our storage needs. Instcad, CD ROM is an enabler. It enables us to dream of
new applications and better ways to be more efficient, more accurate, and more reliable when
dealing with information that is so essential to the success of our organizations.

MS-DOSmdMiaosoftmreg’steredu'ademuksoﬂheMiuosoftCmponﬁon.
Apple is a registered trademark of Apple Computer.
UNIX is a trademark of Bell Labratories.
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SUPPORTING End-User PERSONAL COMPUTING
with
Departmental Office Product Coordinators

Lisa Shemwell
Hewlett-Packard Company
World Wide Customer Support Operations
100 Mayfield Avenue
Mountain View, CA 94043

The session will encompass areas a Site Information Systems department had
to address in developing a decentralized Personal Computer Support model.

Problem: The support staff could not keep up with the technology and the
business needs of the organization. Users were demanding different levels
of support.

Solution:Bring the technology and the business needs closer together by
putting into place programs that encourage an integrated departmental
computing environment. By putting support in place at the local 1level,
using a decentralized departmental office Product Coordinator (OPC) support
model, local management can see gains in local solutions to tasks and
processes using PC technology.

The session will discuss:

—_Centralized vs. decentralized support models. Selecting decentral-
ized departmental computing support model.

-Profile of case study

-The evolving support strategy to meet the business needs of the
customers.

—~Culture changes within the site environment.

-The Information Systems fundamental support programs ensure OPC
and department success.

-The Current Office Product Coordinator (OPC) program outline.

Take the time to look at your own organization as you read through the case
study and ask yourself "What portion of this could I adopt?".

SUPPORT STRATEGY ALTERNATIVES:

Here are some advantages and disadvantages to centralized and decentralized
computing support models.

CENTRALIZED COMPUTING SUPPORT
Centralized support emanates from primary source. The user calls the
central group for all types of questions.

Advantage Disadvantage

-Consistent answers -Redundant questions are answered over
-Info Systems is in and over again.

control of information -Turn around is viewed as inconsistent
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-Simple structure for user -Other priorities are more critical
-Little passing on of knowledge to user
-High investment of staff,plus more staff
-High level of expertise for lower level
problems.
-Staff turn over causes major "holes"
-More reactive than proactive.

Centralized support has grown more complex than the users could follow.

DECENTRALIZED COMPUTING SUPPORT
Decentralized support comes from a source within the department. Basic

support of business solutions are in place. Central resources are used for
higher level support questions and consulting.

Advantages Disadvantages

-Business Solutions are put into place ~More complex environment
-Business partners are made for department management
-Knowledge of work environment by users to manage.

-Increase of local expertise -Turn over of department support
~More proactive than reactive -More ownership of technology

-Self-sufficiency is achieved

The support roles need to be defined and made clear so the customer can see
the benefit of decentralized support. Then Information Systems staff moves
from a purely support function to providing tools and consulting.

PROFILE OF H-P’s Customer Support Center Mountain View, California

In 1986 the organization moved to the Customer Support Center which brought
together all local Customer Support activities under one roof. The outcome
for Site Office Systems, more users to support, but little headcount growth.

Support Staff in the Office Systems Group has grown since 1983 from 1 person
supporting HPDesk and HP3000 office products for 300 internal HP employees,
to, in 1989, 5 Office Systems staff with 3 people assuming the primary
responsibilities for PC support, education, programs, and the support of
HP3000 office products and messaging products (HPDesk, Unix-Mail,
Voice-Mail) over 1000 internal HP employees.

The organization has shifted from from a mixed work force to a knowledge
worker site. Site office Systems provides services to all entities on the
site. Support and program decisions are made taking into consideration each
entity’s business, technical expertise, Corporate recommendations and the
needs of the majority of users.

In 1987 Corporate Information Systems positioned the Personal Computer as
the input device of choice. With this recommendation the demand for PC
implementation support issues outstripped the resources of the central
organization. Thus there was a change in focus from central, one-on-one,
help to a decentralized liaison focus.
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Information Systems (IS) Office Systems current staff.

Now: 60 department OPCs do 50-80% of basic PC support. Software
installation, ordering information, business controls, checking
configurations, etc..

Current Staff total of 7
3 PC support and education activities.

1 person to trouble shoot and develop job aids,
expertise Operating systems, graphics,

1 person to address training, develop end-user programs
expertise word processing/Desk Top Publishing

1 person to coordinate OPC program and consulting
expertise PC databases and spreadsheets.

2 HP3000 and Message administration.
1 person Unix-Mail Admin and technical HPDesk support
1 person HPDesk administration

Office Systems On-line function
Above people rotate as on-line support to OPCs and site
users between Office Systems 5 people for 2 1/2 days

2 Project and program administration and support
1 person Voice Mail Project Lead, Home Loan and Excess
Equipment programs.
1 person HPDesk Directory maintenance, training
registration and administrative support.
MIS HELPLINE function
Above 2 people rotation MIS HELPLINE between 5 people
across site IS departments.
Some departments do not have OPCs. Non-OPC departments are included in the
support plan, but not as the major focus in support and implementation
planning. .

SUPPORT FUNCTION ALIGNMENT

Using the decentralized support model, ownership of PCs reside in the
department and work group level. In providing support to the site, Office
Systems defined what Office Systems site staff and departmental OPC support
functions and responsibilities are:

CENTRALIZE Support Functions DECENTRALIZED Support Functions

25% of support calls are turned over 75% of calls can be answered by
from OPCs. OoPC

Knows environment and priority
Able to look at trends

Looks for specific application to
Develop strategy automate work Group task/processes.
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Develop recommendations
Develop user aids
Provides consulting

In depth understanding of technology
Helps departments with short term
issues.

Insures departments are aligned with
site’s long term strategy.

Transfer of technical information
Gains business knowledge

Consults to help departments meet
their business goals and objectives.
Keeps abreast of Corporate and
industry recommendations.

Becomes proactive, not reactive.

EVOLVING SUPPORT

To ensure the organization’s computing needs are being met,

organization must build partnerships

Those partnerships are being built using Department

Coordinators (OPCs).
Customer Support Center. The OPC
into departmental work groups.

Right product is being used to
automate task.

Develop PC knowledge

Computing is a part of departmental
goals and objectives

More attention is given to the
integration of technology within
the work group.

Someone is responsibility for IS
information/recommendations at the
department level.

Provides support of products
outside of recommendations.

Becomes more self-sufficient

with each business segment.

Office

in place to compliment the department support resources.

As departments develop
applications and configurations;

with the business goals occur within department.
becomes integrated into the department,
as new technology needs to be implemented, i.e.
Meanwhile,

and network applications.
developed to ensure programs, tools,

expertise

place to ensure personnel continue to be successful.
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The site IS organization continues to
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enabling them to be self-sufficient
LANs, work group software
the IS consulting role is being
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Developing the Office Product Coordinator (OPC) provides a support
foundation to be in place for implementing and supporting computing at the
closest possible position to the end user. Taking recommendations from the
IS organizations will ensure the departments will be able to connect and
communicate in the most efficient manner by using a common integrated
product platform.

Moving support and strategy is a dramatic change for most organizations.
There will be resistance to change. Leading the challenge IS will see the
active organizations reap productivity benefits - in more up time, apply the
correct computing solutions, each person develops computer skills and
growing with computing as the business grows.

CHANGING THE PAST CULTURE

Dealing with the cultural change of moving support from a central resource
can be a very slow process. Customer Support Center continues to progress
toward the decentralized model. Here is a sample of how the model is
working. 1In the past the central organization would have taken all of the
end user support calls. Today, taking calls is only part of their role.
Passing on knowledge the central group has taken fewer basic calls and more
complex calls challenging the IS staff.

More effective and self sufficient trouble shooting.
-The OPC knows the department configurations and applications being
used. 75% of end customer concerns can be answered within 10
minutes. The central organization’s turn-around time is 1-4 hours.

Type of Problems an OPC addresses:

-A PC becomes unplugged or loose connection. The OPC can solve
this problem plus pass on the knowledge to the PC user of what to
check next time. While a centralized organization will not have
even made it to the customer in the time the OPC had solved the
problem.

-Installing PC software. User may not know how. OPC has

information and will assist user if needed, but avoids installing

it for the user. Information is passed on.

~The OPC works with the central staff to recover data for a complex
accounting re-run. Working with the central staff, the OPC will

have the skills to do the process the next time. Skills and knowledge
are passed on to the OPC and department.
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WHAT DO YOU NEED TO DO TO CULTIVATE THE SUPPORT CHANGE

Decentralized support of computing means departmental managers must become

knowledgeable on how to manage basic computing resource needs.

non-technical managers have yet to acquire computing resource management
skills. Just as they have learned to manage financial and personnel

resources, they will need to become proficient in computing resources.
How management becomes aware:

- Management presentations selling the increase PC knowledge
and productivity gains of the decentralized PC support program.

- Formal education -presented to site managers such as: "Managing
your Computing Resources" from Information Ideas - Oakland, CA.

- First hand using an OPC in their department.

ROLES OF ORGANIZATIONS

Each organization within the HP structure has a role in the OPC support
model. In looking at the OPC program at Customer Support Center, these are
the roles that have been outlined for each organization and how they fit

together.
ROLES OF MANAGEMENT/DEPARTMENTS

(Corporate IS, Entity IS, Department Management, and Department OPC)

Corporate I8 Role
~-Provides recommendations to ensure connectivity throughout
the company. -
-Sharing best practice across entities.
-Provide centralized evaluation resources.
-Ensure best use of entities resources can be focused.
~Provide linkage back to product development organization.

Entity IS Role
~Adopt and adapt Corporate recommendations.
-Develop local support strategy for recommendations.

-Provide phasing in and phasing out by providing product assistance.

-Provide technical resources to address customer problem.
-Provide a consistent customer training and programs.

Department OPC Role
-Develop a work group computing plan within the department.
-Provide task/process automation direction.
-Provide guidance for software solutions.
-Provide guidance for ordering hardware.
-Communicate training needs to manager.
-Adopt site recommendations and work with IS.
-Make local adjustment as necessary.
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Department Management Role
-Ensure resources are in place for following Computing Plan in the
department.
-Manage computing resources at the department level;
just as personnel, business controls and Finance are managed
at the department level.
-Consider technology for solutions, not solutions for technology.

Department Management with OPC -
-Management needs to determine what standard department application
(i.e. Word Processor) will be used by the department.

-Align with Site and Corporate recommendations.

-Purchase Hardware and Software as outlined.

-Plan training time for end users.

-If application needs do not align with central/site recommendation
ensure proper support for users is arranged.

PROGRAMS TO BE IN PLACE:

As the Office Product Coordinators become a vital part of the support
organization, the following programs have been established to ‘support the
OPCs. These programs help in establishing expectations of each
organizations role in the total support solution.

-Product Recommendations-Following Corporate recommendations of
Office Systems products, recommending the PC be the input device of
choice and continue to strive for connectivity between HP
organizations.

-Product Support-Focusing on recommended products and their life
cycle.

-Education Program-Training users, OPCs and central support time
decreases, while user satisfaction increases.

-Business Controls-Providing programs to ensure the issues associated
with responsible use of PCs are managed wisely.

PRODUCT RECOMMENDATIONS STRATEGY:

Corporate and Office Systems objective is to create a totally integrated
office environment providing a solution to a majority of office users.
Developing guidelines for recommended packages across the organization, aids
to reduce support cost and increase productivity by:

-Connectivity across organizations.

-Recommendations on hardware and software for majority of purchases.

-An in depth skill base is developed in departments of product knowledge

allowing OPCs and Office systems to leverage from that knowledge base.

-Establish core customer training from recommended products.

-Enable technical support to focus on a group of products.

-Job Aids can be developed for the recommended products.
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office Systems gives product recommendations to fulfill the majority of site
users needs. Recommendations for hardware, software, media, peripherals,
suggested workstation configurations and suggested software package mixes
for job types gives the OPC guidance in selecting the right solution for
their department. If departments in the organization need a product outside
the recommendation set, the department will need to make their own
arrangements for support for the non-recommended product.

Office Systems rate products by:
-Ease of Learning-Average # of hours for end-users to basic product
features.
-Ease of Use-Measure of how "friendliness" and feature complexity.
-Performance-Speed and ability to handle complex tasks.
-Integration-Ability to share information with other products.
~Training for end-user and support staff
~Support for for OPCs and technical staff
-LAN Support-Designed and approved to be networkable.
-Corporate Recommendation
-Projected use-Volume of users to project support level of product.

By driving the product recommendations Office Systems has been in a
proactive mode to provide training and support to the OPCs. Focusing
product recommendations equal:

-Fewer confiquration problems.

-Fewer conversion problems.

-Greater productivity for end user.

—-Greater productivity for support staffs.

~Greater self sufficiency

PRODUCT SUPPORT S8TRATEGY:

Using the recommended products Office Systems has developed 3 different
product support levels. This process clarifies how and what products are
supported.

Product support levels are determined by product recommendation, the volume
of users on site, phase of implementation and life cycle of the product.
Support for products are the current version and current version -1 software
applications.

PRODUCT SUPPORT LEVELS

A level-Full support priority over B and C level products. Office systems
will call back OPC within 1 hour. Office Systems is committed to resolving
the problem by providing a fix, a work around and/or escalating the problem
to the next level of technical support resources. The Office Systems staff
has a minimum training at 200 SE level.
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These are the factors to determine A-level support for a product.
-high volume of use on site.
-recommended by Corporate IS.
~-recommended by Site Office Systems
—-is part of the Site automation strategy
-is a mature product, in its life cycle.
—and Office Systems has access to on-line and Response Center support
organizations.

B level-Limited support. Priority over C products. Office Systems will
call back OPC within 1 hour. Office Systems works with the OPC to find a
fix, a work around and/or and the OPC escalates the problem to the next
level of technical resources. Products are currently a mature product with
limited site use or phase-in/out implementation would be classified as
B-level.

Factors to determining B-level support for a product.

-Application is used internally on a limited basis (specialized use).
-Products have a limited number of users on site.

-A conservative implementation approach is recommended by Corporate.
-Office System staff are trained at or above 100 SE level.

Phasing in Products (approx. time 6 months at B-level) Office Systems gains
knowledge, training begins for OPCs. Conversions training is developed by
Office Systems and is provided to OPC’s and workgroups . This training
ensures departments have the tools and skills to help users convert from the
old product being phased-out, to the new replacement product being
phased-in. Meanwhile more technical expertise on the product is being
gained by Office Systems and OPCs. Product will be moved to A level or stay
at B level depending upon recommended use.

The factors to determine a product:
-a new product recommended by Corporate IS.
-a new product recommended by Site Office Systems
-is becoming part of the Mayfield site automation strategy
-is a new product in its life cycle.

Office systems will be receive 200 SE training. Office Systems will have
access to on-line and response center support organizations.

Phasing out Products (approx. time 6-12 months at B-level) Office Systems
will put no effort in to providing product training, nor gaining more
technical expertise on the product. Product will be moved B-level as a
mature product or to C level depending upon the user base and life cycle of
product.
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The factors to determine a product:

-is no longer recommended by Corporate IS.

-is no longer recommended by Site Office Systems

-is no longer part of the Mayfield site automation strategy

-close to being obsolete in its life cycle.
Office Systems has access to on-line and response center support
organizations to provide conversion support to new product.

C level-No support commitment. Office sSystems will attempt to resolve
problem as time and local expertise permits. OPC should contact vendor
directly.

These are the factors to determine C-level support for a product:
-very limited number of users on site.
-is not recommended by Corporate IS.
-is not recommended by Site Office Systems
-is not part of the Mayfield site automation strategy
-is an obsolete product in its life cycle.

OPC should make support agreements with on-line and response center support
organizations. OPC and department management should plan to upgrade or
change product.

END USER EDUCATION PROGRAM

Providing ongoing education and support are the most critical factors
affecting the successful implementation of the Office Systems implementation
plan. Ooffice Systems focus on end-user and computing skills management
training. ‘

OPCs are given preference for classes they need. Workgroup classes will be
given to for requesting departments.

A formal education program must be in place to ensure each user has
appropriate skills for applications for task or process automation be used
on the job. Encouragement of self-sufficient support to ensure effective
use of central and OPC support time, basic computing skills are offered and
encouraged. Training a user on a product is a proactive approach to
self-sufficient support and helps to build product use confidence.

OFFERED CLASSES

Training classes are offered on products in the Support A category and
products being phased into the organization. Each class will be between 4-6
hours, and taught during regular business hours in the Office Systems
Training room. Other types of training offered will include videotapes,
teleclasses, demos and self-paced training programs.

As new products are released, Office Systems will offer classes or workshops
to train the organization in the new technology. Classes are coordinated
through the Office Systems Education Administrator.
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LEARNING CENTER AND SOFTWARE TEST CENTER

An Employee Learning Center is available near Office Systems for employees
to use for self-paced training and as a workstation to test out recommended
software.

COMMUNICATIONS

A site wide newsletter is distributed quarterly. Bulletins are distributed
through the HPDesk on an "as needed" basis. Demos and site-wide meetings
are also conducted as the phase in/phase out strategy model and as needed.

BUSINESS CONTROLS

PCs have become an important tools at the Customer Support Center. Business
controls are outlined to help the department OPC put measures into place to
ensure compliance with legal, sécurity and control issues.

AREAS TO ENSURE CONTROLS ARE IN PLACE.

Processes for controlling and monitoring the use of personal computers have
been established within departments. The encouragement of good business
practices for protection against theft, security of sensitive data and
backup and disaster recovery plans must be in place. The OPC is the central
resource person to ensure the department has measures in place to meet the
legal, company and site guidelines.

-Software copying is the responsibility of each PC user. Install

and operates PC software in must be in accordance with copyright

laws and software license agreements.

-Physical security of equipment is the responsibility of site

users to provide adequate protection following Site Security

recommendations.

-Data security is defined by Personnel policy and procedures.

-Decision Tools, when changing information or how information is

calculated, procedure must be set up to control and document

changes using SLC.

-Data and software back-up procedures must be in place as outlined

in PC Use Guidelines.

-Use of PC at home and while traveling must meet the controls as

outlined above. .

OFFICE PRODUCT COORDINATOR PROGRAM

OFFICE PRODUCT COORDINATORS have become a vital part of the Office Systems
support organization. With the advent of PC use comes the responsibility of
managing and supporting PCs in each department. The OPC establishes a
direct link to the Office Systems group, providing the OPC with support and
planning tools to manage and support PCs at the department level. The OPC
assists management in developing strategic and tactical plans for business
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information needs and automating process within their department.
Office Systems provides the OPC tools and programs to assure their success
in the OPC role:

ON-LINE SUPPORT
OPCs questions have priority over any other calls.
NEW TECHNOLOGY

Office Systems should be the first to try new products on the site and with
in the department. Office Systems provides first release copies of software
to OPCs. Before mass distribution of product starts. This is part of the
phase in/out model. The OPC can delegate her/his software copy to someone
in the department. That person then would become the application expert on
the product.

TRAINING/EDUCATION

The OPC has first priority in any Office Systems sponsored class, seminar or
demo. End-user training will be offered on A and B level products. OPC
should be proficient on the software the department uses. The OPC will be
given preference to first choice in signing-up for Office Systems classes.

The OPC will need more than just end-user training. A more in-depth
knowledge of recommended software, hardware, installations, de-installations
and configurations with trouble shooting techniques have been put into place
by Office Systems.

COMMUNICATION

OPCs must be kept abreast of new products, bug fixes and order information.
This is done by:
-Newsletters covering current strategy and support information.
-Bulletins to inform OPCs about specific concerns over HPDesk.
-Information Sharing Sessions provide the OPCs with a forum to share
information and concerns. Office Systems provides new product
announcements, program changes, and exchange of best practices during
these meetings.
HP SITE LICENSE SOFTWARE

Departments that are committed to the OPC program will receive site license
software and upgrades FREE. The license to copy software are purchased by
the oOffice Systems central group from HP. The OPC network at the Customer
Support Center is used for the distribution of the site 1license software
product.

EXCESS AND LOANER EQUIPMENT
Office Systems provide the use of a pool of hardware to departments for 6

months for special needs, while waiting for additional or replacement
equipment.
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WORK GROUP CONSULTING

Office Systems works with an OPC to provide customized solution for
departments with individual needs, planning for software/ hardware and
training. While developing this plan Office Systems gain a basic understand
of the department’s business. Office System will also give advice on
automating tasks and processes.

HOW MUCH TIME AND HOW MANY PEOPLE SHOULD THE OPC SUPPORT?

This depends on the complexity of application software and hardware set-up
within the department and the level of expertise within the department. One
person for 5 hours per week can support 20, 40 or 80 users depending on:

THE CONFIDENCE AND USER KNOWLEDGE OF PRODUCTS BEING USED.

Untrained users and inexperienced users will increase the support time the
OPC will spend with the department. Studies have shown 4 hours of on going
support training/questions can be saved by 1 hour of formal instruction.

HOW COMPLEX ARE PRODUCT FEATURES.

The the more product features that exist the more things can go wrong. If
the whole department uses a simple word processor, the OPC will need to only
know one product and configuration. The more complex the product the more
support time the product(s) will require.

TIME

Mayfield has asked each manager to commit the OPC for five hours per week
to:

-Answer beginning application questions

-Check configurations, trouble shoot common problems

-Ensure PC business controls are being followed

-Keep current on ordering recommendations

-Keep informed on central/site strategy.

-aAssist in installation and de-installation of products.

Department OFFICE PRODUCT COORDINATORS are a vital network of the total
Customer Support Center support network. The basic support, systenm
management and business controls are in place by using OPCs as a direct link
to the Information Systems organization. Office Systems group, provides the
OPC with support and planning tools to manage and support PCs at the
department level. The OPC assists management in developing strategic and
tactical plans for business information needs and automating process within
their department. This link to a two way street to ensure Office Systems
and Information Systems department is a business partner with each
department.
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Why decentralize support?

® Unique office environments require
focused support

® New complex technology increases
need for local expertise

® Allows Office Systems ability to

concentrate on proactive productivity
solutions.
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® Provide timely, consistent PC support
l.e., consulting, troubleshooting

® Facllitate a proactive approach to
PC support

m Support the strategic concept that

end users have ownership for their
PC/OA tools
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Benefits of having a department OPC

® Reduction In time spent resolving
problems

® Increased productivity

® Increased satisfaction with both
systems and employees jobs

® Increased autonomy In resolving
problems

® Local office productivity consultant
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PHASE IN/OUT OF OFFICE PRODUCTS

Products may move from one support level to another as demand is

increased by user population or there is

products may be phased-in or out
user/Office Systems task force.
different support levels will be

PRODUCT PHASE IN

Phase-in
Announcement to
mgmnt & OPC's
Product
moves to
5 A level
7

Product at
B level

(3 mos.)

a product replacement
recommended by Corporate I.0.S. and HP's marketing strategy.
as recommended and tested by a
Phasing products in or out of
based on the following guidelines.

Other

(3 mos.)
\

OPC's trained
on new product/
release & conversion

—7
Users trained
on new product/
release & conversion

process process
PRODUCT PHASE OQUT - 3000 based products
Phase out
announcement to
mgmnt & OPC's

Product Product

Product at (3 mos) moves to (6 mos) moves to
A level

5 B level
7

5 C level
4

OPC's trained

on replacement
package & conversion
process

Users trained Application
on replacement removed from
package & conversion system
process

PRODUCT PHASE OUT - PC based products

Phase out
announcement to
mgmnt & OPC's

Product Product
Product at (3 mos.) moves to (3 mos.) moves to
A level \ B level >,c level
K4

OPC's trained

on replacement
package & conversion
process

3361-18

Users trained

on replacement
package & conversion
process



' Support Level Factors

m HP Office Automation Strategy

B Volume of user requests

—
]

m Office Systems knowledge base

opcil

HEWLETT
a/dl PACKARD




THANK YOU
I wish to thank Lisa Eavey, Jan Slote, Mary Nelson, Luis Hurtado-Sanches

Greg Moore, Andre’ Rude’, Chu Chang, Wayne Innamorato, and Charlie McMenamin
for their support, insight and contribution to developing the Customer

Support Center OPC program.

3361-20



K Sickarc

DOS, Advanced Memory Techniques

Interex 1989, San Fransisco CA.

Ref: \interex\89\paper.hpw
Author: Jon Baker
Version: 1.0

Printed: May 18, 1989

3362 - Page 1



Hewlett Packard Ltd

Pinewood Information Systems Division
Nine Mile Ride,

Wokingham, Berkshire RG11 3LL

UK.

Copyright (c) 1989 by Hewlett Packard Company (HPco).

All rights reserved. No part of this paper may be reproduced or distributed in any form or by any
means without the prior written permission of Hewlett Packard.

Hewlett Packard does not guarantee the accuracy, adequacy, or completeness of any information

and is not responsible for any errors or omissions or the results obtained from use of such
information.

AST and RAMPage (R) are registered trademarks of AST Research, Inc.

Microsoft (R), Microsoft (R) Windows, MS, MS-DOS (R) are registered trademarks of Microsoft
Corporation.

IBM "™ is a trademark of the International Business Machines

The IBM PC, IBM-XT, IBM-AT and PS/2 are products of IBM.

Intel (R) is a registered trademark of Intel Corporation.

Lotus (R), 123 (R) are registered trademarks of Lotus Development Corporation.

3362 - Page 2



Abstract

For those who use today’s modern PC software messages such as "Not enough memory to run" are probably
familiar. Various ways in which to extend your systems performance now exist but they can be both difficult to
understand and confusing. Moreover, many people using such techniques do not fully exploit their potential.

This paper provides an invaluable reference to those who are using advanced DOS software such as Microsoft
Windows. It provides a grounding in common terminology used, full explanations of the DOS extensions that
are available as well as advising in the best ways in which to use them.

Topics covered include an overview of the 8086 and 80286 processors, expanded and extended y, LIM 3.2
versus 4.0, using high memory with the 286, a study of how Microsoft Windows uses memory and a look at
configuring a system for Windows. We also have a brief look at the 80386 processor and the new PC operating

system OS/2.

DOS, Ady d Memory Techniques is written for experienced users of MS-DOS who wish to utilize the many
varied techniques now available to increase the power of their DOS based PC’s. It details information
necessary to configure systems that give optimum performance for the hardware available. We look specifically
at Microsoft Windows, the windowing environment on which HP’s NewWave is built.

History

Every PC workstation contains a certain amount of RAM (Random Access Memory) used to hold program
files and data, once loaded programs can be executed by the machines CPU. The amount of RAM supplied as
standard with a PC has increased significantly over the past seven years. The original machines had around
128K which at the time was thought to be quite sufficient for most peoples needs. It later became apparent that
software was soon going to overrun this limit and so the second generation "XT" compatible machines (which
included a hard disk) doubled the amount of RAM to 256K. Since these early days both PC hardware and
software have changed dramatically, even the cheapest PC clones are now sold with a full complement of 640K,
the maximum amount of base RAM configurable for an 8086 PC.

The address bus of the 8086 uses 20 signal lines to transmit the address of the memory cells and devices
attached to the bus, this gives an address range of 1 Megabyte (220). DOS was designed around the 8086
architecture and inherits the 1Mb address range. The designers of the PC memory map allocated a maximum
of 640K of this space for RAM, the remaining 384K reserved for use by devices and peripherals such as the
display. Advanced PC software has continued to push the memory usage of applications further up, so much so
that even 640K is now regarded as a limitation, the DOS 640K barrier.
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Figure 1: PC Memory Map
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Expanded Memory

Terminology

The complete 1Mb address space of a PC is known as Conventional Memory, within that space the area from
640K up to 1Mb is called Reserved Memory. We usually view reserved memory as six contiguous blocks of
64Kb, note also that a popular convention for expressing addresses within the 1Mb address space is in terms of
16byte segment paragraphs e.g. physical location FO000 (approximately 983K) would be expressed as F000. In
reserved memory this means that the six 64Kb blocks are located at A000, B000, C000 etc. (often abbreviated to
A Block, B Block, C Block...). Figure 1 illustrates a typical PC memory map.

We highlighted the problem that many users face with the 640K limitation of DOS. In 1984 a group of
manufacturers consisting of the Lotus Development Corp, Intel Corp and Microsoft Corp (known as the LIM
group) announced a new technique for overcoming the 640K barrier with what they called Expanded Memory.
The group devised the Expanded Memory Specification (EMS), an open specification with a programmatic
interface for application designers. The first publicized draft of the specification was LIM version 3.2.

LIM 3.2

Expanded memory is RAM resident on a separate card that plugs into a standard PC slot. R ber that the
8086 can only access locations within its 1IMb physical address space, to access RAM on the card a segment of
memory within the physical address space is allocated as a window into expanded memory. This window is
called the Page Frame. Control and access to expanded memory is handled by an Expanded M 'y Manager
(EMM) which is implemented as a DOS device driver.

Figure 2 illustrates how expanded memory maps onto the physical address space. Note that expanded memory
is divided up into fixed size pages, these Logical Pages are usually 16Kb in size although later revisions of the
specification do cater for smaller pages sizes. LIM 3.2 demands that the page frame be located in a single 64Kb
block of memory situated in reserved memory (i.e. between 640K and 1Mb), the 64Kb block is then divided into
four 16Kb Physical Pages. An application can make calls to the EMM to allocate it a number of logical pages
on the card. To access the pages the application must further ask the EMM to map the logical pages onto
physical pages within the page frame. With this arrangement although the address space for DOS is still fixed
at 1Mb applications can now access a further 8Mb of LIM 3.2 expanded memory. Figure 2 illustrates how LIM
3.2 works.
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LIM 4.0

Although LIM 3.2 provided a lifeline to applications that were extremely tight on memory it had a number of
limitations, we have already mentioned the fact that the page frame was limited to a single 64Kb block in
reserved memory and that the maximum amount of memory addressable as expanded was 8Mb. AST Research
Inc. attempted to alleviate some of these problems when they introduced their Enhanced Expanded Memory
Specification and produced new EEMS cards that supported this specification. In 1987 both EMS and EEMS
specifications were superseded by a revised specification from the LIM group called LIM 4.0. It was a derived
from EMS 3.2 and EEMS and therefore compatible with existing EMS and EEMS cards. Note however that
certain advanced features of LIM 4.0 need specific hardware support from the card i.e. an EMS 4.0 compatible
card. LIM 4.0 has now become the pted dard for expanded memory and is the one we will examine
further.

One of the key contributions of LIM 4.0 is the extensions made to the definition of the page frame. A page
frame can now reside anywhere within the 1Mb physical address space with a maximum of 8 pages above 640K
but any amount of physical memory below 640K. The window into EMS memory may now consist of a number
of separate frames within the 1Mb address space. Note that a page frame cannot be created below 640K unless
a frame exists above 640K. We should also introduce another piece of commonly used terminology: the
original EMS 3.2 support of a single 64Kb page frame in reserved memory is known as Small Frame mode
whilst the EMS 4.0 support of large multiple page frames is known as Large Frame mode. Figure 3 illustrates a
typical LIM 4.0 configuration.

Other enhancements in the LIM 4.0 specification include an improved mechanism for executing programs
resident in EMS and the ability for applications to dynamically change the amount of EMS memory allocated to
them.
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System Configuration

Let us consider how we might configure an ES/12 to use EMS memory. The HP 45944A Vectra ES Expanded
Memory Card provides full support for both EMS 3.2 and 4.0. It is installed in a special slot in the ES/12
designed specifically for this card (other cards such as the AST RAMPage 286 fit into a normal slot). We
described earlier how EMS 4.0 supports large/multiple page frames that can be located anywhere within the
1Mb address space. The ES/12 allows us to create page frames from 256K upwards, however to achieve this we
need to disable the system RAM that presently occupies the space from 256K up to 640K. This is done by
setting switches 1 and 2 in switch bank 3 on the PC’s processor board (detailed in the ES setup manual, volume
1). To complete the configuration we also need to set switches on the ES EMS card to Backfill the memory
from 256K to 640K in the physical address space. When the PC boots up it will find the usual 640K of RAM
but now only the first 256K comes from the processor card with the remaining 384K from the EMS card. You
will notice that the 384K of RAM on the processor board that we disabled is unfortunately unusable, however
the performance improvements to be gained by using EMS 4.0 with large frames far outweighs this redundancy.

The reason for backfilling memory is that the 8086 cannot permit more than one block of memory to be located
at the same physical address (e.g. blocks of system RAM and EMS RAM located at the same address).
However once part of the EMS address space occupies the physical address range from 256K to 640K we can

freely choose which areas of memory on the EMS card should fill this space. Note that backfilling is
unnecessary with LIM 3.2 since the page frame is mapped to an empty space within reserved memory.

The block at E0000 in the physical address space is reserved for use by option ROMS that some accessory cards
have, however many users do not have cards of this sort and instead can use this area as extra page space. To
take advantage of this you have to inform the PC that you are disabling the option ROM block by setting switch
1 in switch bank 1 on the processor board to OFF (more details in the HP45944A manual) and add the
parameter R’ to the line in the CONFIG.SYS file that invokes the EMM.

Figure 4 illustrates an ES/12 configured for backfilling memory with the option ROMS disabled.
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Extended Memory

You will recall that the 8086 has a maximum address space of 1Mb and that DOS inherits this limitation, even
when running on newer processors such as the 80286 and the 80386 DOS runs in Real Mode which is an 8086
emulation built into both CPU’s. Both the 286 and 386 processors have more address lines than the 8086 and
when used in some of their other modes can address locations beyond the 8086 1Mb address range. Memory
located above 1Mb is referred to as Extended Memory. As you can see it is vastly different to Expanded
Memory but unfortunately the two are often confused.

Most people also believe that the 286 and 386 processors are still limited to the same 1Mb address space when
executing in real mode. However with either processor it is actually possible to address the first 64K of
extended memory as well. This extra memory space is known as the High Memory Area (HMA). It is actually
64Kb minus 16 bytes in size and is accessed by enabling the A20 address line of the 286 and 386 whilst running
in real mode. It is this ability of the 286 and 386 to let us enable A20 in real mode that allows us to access this

~ extra 64K without wrapping back to the beginning of conventional memory.

There are a few points to note about the HMA, the main one is that the it cannot be subdivided into smaller
areas and hence can only be used by one application at a time. The HMA is also difficult to manage: a
mechanism is needed to be able to reserve it, prioritize its use so that its space is used more efficiently and
prevent any special applications that use extended memory (e.g. RAM disc utilities) from trashing its contents.
It was these difficulties that led Lotus, Intel, Microsoft and other software vendors to publish the DOS Extended
Memory Specification (XMS) to assist DOS programmers in using the HMA more effectively. The
specification also provides support for applications to store data in other areas of extended memory although
we will not be covering that here. To use HMA you need an XMS driver such as the Microsoft one called
HIMEM.SYS, this is installed by simply including a device reference to it in the CONFIG.SYS file i.e.
DEVICE=HIMEM.SYS. For developers who wish to use the HMA in their own programs an XMS
Developer’s Kit is available from Microsoft. Figure 5 illustrates where the HMA is located.

Note that the HP 45944A EMS card described in the previous section can be configured so that part or all of its
RAM is allocated as extended memory. .
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Figure 5: High Memory Area
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Microsoft Windows Memory Management

Microsoft Windows is a good example of an environment that over the years has been modified to take
dvantage of the techniques that we have discussed, in this section we will briefly examine how the Windows
Memory Manager uses these techniques.

Virtual Memory

Because Windows supports non-preemptive multitasking it often has a number of applications loaded
simultaneously, on a machine with only 640K of RAM this can quickly fill up. Originally to help overcome this
restraint a virtual memory mechanism was incorporated that allowed code and resource segments that were
marked Discardable to be destroyed on a Least Recently Used basis, the segments were read back from disk
when later required. Note that with this scheme the segments were not saved and hence only read only
segments could be discarded. Unfortunately most Windows applications also have a fixed overhead of memory
that cannot be discarded often meaning that two large applications can still not be loaded simultaneously.

1t was Windows 2.0 that contained the key enh ts to use expanded memory to bank Windows
applications (Windows 1.X could only bank DOS applications). Using an EMS 4.0 card and driver the
Wind y manager all a new bank of memory for each application that is loaded. The bank

consists of the minimum number of logical pages from EMS memory needed to load the application ensuring
efficient use of the EMS memory space. Windows maintains a bank area in memory that contains the bank
pages of the currently active applu:atlon As the focus moves from one application to another the first

n is banked out by mapping in the pages for the second application into the bank area. Only one
apphcatlon has control of the bank area at any time. The virtual memory mechanism mentioned above still
operates and can discard segments that are both resident within the physical address space and are marked
discardable, this space includes the EMS memory currently mapped in. Objects that are banked out are never
discarded.
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Bank Line

Windows maintains a number of resources that are not banked to EMS memory e.g. Library data segments,
Library resources, Thunks etc. Windows maintains a division between bankable and non-bankable areas of
memory known as the Bank Line or EMS Line. The Windows memory manager has the ability to use EMS
memory in both small and large frame modes, the positioning of the EMS line determines which mode
Windows will use. If Windows cannot position the line such that there is 208K available above the line and
288K below it will operate in small frame mode (Microsoft decided that if these amounts were not achievable
that it would be more efficient to use small frame EMS instead of large frame). With Windows 2.11 you can
alter the 288K figure by using the parameter /Ennn when you invoke Windows (where nnnKb is the space
desired above the line). Windows users should try to configure their machines such that Windows has a good
chance of using large frame mode and hence achieve better performance.

Windows can also use the HMA which gives it approximately another S0Kb to use. This is useful breathing
space if you happen to be on the border between using large frame or small frame mode.

Figure 6 shows an ES/12 configured for Windows and running in large frame mode.
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Windows Configuration

There are a number of steps you can take to ensure that your machine is configured to run Windows at peak
performance. Again we will consider configuring an ES/12 with an HP 45944A EMS card.

Firstly ensure that in CONFIG.SYS you only load drivers that are used regularly in day to day use (e.g. LAN
driver). You should consider removing drivers that are used infrequently installing them only when necessary.

Attempt to make as much page space available to the EMM as you can. We have already scen a few ways of
doing this, in particular see if you can use the option ROM space. Also try to compact the other spaces being
used in reserved memory, you can often configure the location of a particular card in reserved memory by
setting its DIP switches. When making any of these changes you must inform the EMM of what bank space is
available. This is done by specifying parameters on the line in the CONFIG.SYS file that invokes the EMM
(see the EMS manual for full details).

Also ensure that you have HIMEM.SYS loaded and do not allow any TSR’s or drivers to grab the HMA, leave
it for Windows. Remember this valuable saving can make the difference between switching into large frame
mode or small frame mode particularly when large TSR’s such as network software have been loaded.

Figure 6 illustrates a typical configuration for an ES/12. Note that it has two adapter cards occupying space in
reserved memory: HP VGA Adapter card and HP-IB Interface card. Note also that we are backfilling from
the EMS card from 256K to 640K. The CONFIG.SYS file would look something like this:

FILES=20

BUFFERS =16

COUNTRY =44,,C:\COUNTRY.SYS
SHELL=C:\COMMAND.COM C:\ /P /E:600
DEVICE=HIMEM.SYS
DEVICE=HPEMMGR SYS R O X =C000-CC00

Note that the expanded memory manager (HPEMMGR SYS) includes the parameter X =C000-CC00 which
ensures that the space between C0000 and CCO000 is not allocated as a page frame since this is where the VGA
BIOS and HP-IB card are located.
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80386 Machines

The 80386 processor has paged memory management built into the hardware, most manufacturers that provide
EMS support on 386 machines make use of this powerful feature. Instead of using a special EMS board a 336
PC can use software to emulate expanded memory using extended memory. Obviously the 386 has to be
configured with as much extended memory as you wish to make available as expanded. Because paged memory
management is built into the CPU the performance of the emulation is as good as that of a normal EMS driver
and card, it is also not necessary to backfill any of the memory below 640K.

Many of todays 386 EMS drivers have XMS support built-in and therefore do not require HIMEM.SYS to be
loaded.

Interex 1989 3362 - Pagel?
DOS, Advanced Memory Techniques



0S/2

0S/2 is the new multitasking operating system from IBM and Microsoft designed specifically for the PC.
Contrary to popular belief OS/2 will run not only on PS/2 machines but on any AT compatible. There are two
flavors of OS/2 available, 0S/2 Standard Edition is the base version which provides the operating system and
will soon include Presentation Manager, 0S/2’s windowing interface. Most PC vendors sell their own version
of OS/2 Standard Edition that will comprise of the standard Microsoft product together with device driver
support for their own peripherals. IBM have decided that as well as selling Standard Edition that they will
produce their own version of OS/2 called Extended Edition which is basically the Standard Edition kernel with
three additional components: Communications Manager, Database Manager and the LAN Requestor.
Microsoft have decided not to produce their own "Extended Edition" but instead have formed agreements with
other companies such as 3-Com, Ashton-Tate and Sybase to provide these extra services.

08/2requircsa2860:386basedPConwhichtorun,operaﬁnginm 16-bit Protect Mode. This particular
mode includes support for multitasking and virtual memory. This means that the 286 processor can now take
advantage of all 24 address lines allowing it to address 16Mb of memory (224), considerably more than the
8086. At present OS/2 will run the 80386 in 16-bit Protect Mode where it functions in the same way as the 286
Protect mode. Microsoft have already announced that they will be producing a version of OS/2 designed
specifically for the 386 which will run in its native 32-bit Protect mode.

There has been a great deal of discussion with regard the memory requirements of OS/2. For OS/2 SE 1.0
which does not include Presentation Manager the minimum recommended memory requirement is 1.5Mb, to
ensure that the amount of swapping to disk is kept to a minimum I would actually recommend increasing this to
3Mb. 0S/2 SE 1.1 will include Presentation Manager and as such requires more memory than 1.0, the
minimum recommended amount of memory for 1.1 is 3Mb but again if multiple OS/2 applications are running
the system will operate much better with SMb. If you are running OS/2 applications only and find yourself tight
on memory then you may want to consider disabling the DOS compatibility box, a feature in OS/2 that allows
you to run your old DOS applications. This can be achieved by including the line PROTECTONLY = YES in
the OS/2 CONFIG.SYS file and should give you back some of the space in the first 640K of memory.
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WHAT AN HP3000 USER CAN DO WITH A
LASERJET

Roger Lawson
Proactive Systcms Inc.
339 South San Antonio

Los Altos
CA 94022
(Tcl: 415-941-9316)

ABSTRACT

The HP LascrJet when used with a PC has crcated the phenomenon of Desk Top
Publishing. The author will arguc that a similar revolution is about to take place for
HP3000 uscrs.

The conventional computer line printer is now obsolescent and can be replaced by
onc or morc spooled Lascriets. With suitable software, uscers can casily create
"clectronic forms" to replace preprinted stationery and make all their line printer
output look like professionally typesct material for no extra cost. This can include
graphics as well with little extra cffort.

The auther will describe how the technology can be applied and look at the various
approachs that have been taken in building such software. The way it can be casily
intcgrated into existing HP3000-based commercial applications will be explained.
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To the junk heap

I believe the conventional computer line printer will be on the junk heap in a couple
of years time. The chain, band, and dot matrix printers are inflexible, noisy,
cumbersome to operate and less reliable than laser printers such as the HP LaserJet
Series II or LaserJet 2000.

LaserJet Advantages

With LaserJets you get total flexibility in layout and typeface selection. Why stick to
the fixed pitch typewriter-like look of a conventional computer printer when you
can make your output look professionally typeset for no extra cost?

With LaserJets you can place graphics (e.g. bar/line charts, logos, drawings, etc.)
among your text or data to enhance its quality and impact. And every copy comes
out clean, crisp and clear.

LaserJets are silent, use standard sheet paper and changing paper is easy. Compare
the ease of use of a LaserJet Series II and a common conventional HP printer such
as the 2932 to see what I mean.

You can use a small font and print more information on less paper (and, on some
models, print.on both sides of the paper) so as to save paper and hence money. In
fact the running costs (e.g. consumables, paper , maintenance) can be less than
conventional computer printers.

Incidentally you can of course use an ordinary LaserJet as a spooled device on an
HP3000 and the print speed is faster than many people realise. For example at 8
pages per minute (p.p.m.) a Series II LaserJet can be equivalent to a 400 lines per
minute (1.p.m.) conventional printer. The LaserJet 2000 goes to 1200 l.p.m. and you
still have the 2680 for even greater output.

The Software Problem

However most LaserJet users are not taking full advantage of these printers because
of the difficulty of using their sophisticated capabilities. Unless you have some
special software, the only way to format output is with long, complex escape
sequences - for other than simple applications this is simply not practical or
economic in labour.

What do we need in software to drive them from the standpoint of the commercial
HP3000 user? My list would be:
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B Flexible font control and typesetting capabilities, e.g. the ability to justify text in a
proportional type face, do multi-column output, do automatic headers and footers,
etc.

B Graphics functions such as drawing lines and boxes plus the ability to draw
commonly used figures such as line, bar and pie charts. This should also extend to
the easy design and production of "forms", i.e. grid based artwork (see Figure A for
an example).

B The ability to control or drive this software from existing programs written in
COBOL, 4GLs, report writers, etc.

B The ability to intercept printer output from existing programs so that source code
changes are not required.

B Software that is shareable by multiple users, that runs efficiently (due to the high
volumes of data to be processed) and that can be set up to run in batch jobs without
operator intervention.

Note that Desk Top Publishing (DTP) packages as used on PCs do not meet several
of the above criteria so we really need a different "animal" for the typical HP3000
user.

Electronic Forms

A large volume of the paperwork in most organisations is a "form" which is
basically a grid with some typeset text. The grid is used to logically organise the
material and to enable a "denser" layout than would otherwise be acceptable.

If computer printing is required on a form then "preprinted stationery" is obtained
where the form is printed on continuous paper. Such paper has to be specially
mounted on a printer and this makes it impractical to do for one-off sheets.

Both types of form are expensive to design and print, they are expensive to
distribute and hold in stock, and a lot of them get scrapped when the form needs to
be changed!

Also the form is fixed in layout - you can’t change it from page to page. A simple
example of this requirement is an invoice on which a total line is needed - however
if an invoice for one particular customer extends over several pages you only want
the total printed on the last page.
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All of these problems can be solved if you hold the form as an "electronic”
equivalent and only print it when required. If the form needs amendment (e.g.
maybe your company address has changed) this is a trivial exercise.

You can print a "blank" form; or you can set it up so that a user can fill out the form
on a terminal and print it when finished (or you can get the form filled
automatically by the computer from its data base before printing).

LaserJet Macro Capability

One reason why forms can be efficiently produced on a LaserJet is because they can
be downloaded and held in the LaserJet memory (more than one can be held
depending on the amount of memory). Therefore the form and data can be merged
in the LaserJet rather than on the host system.

By holding the "form" as electronic software it is also easy to pass it around the
organisation and to enforce standard usage. Figure B is an example of such an
electronic form designed and printed on an HP3000.

Improving Reports

It is easy to use simple graphic design tricks such as lines and boxes to improve the
* appearance of computer output reports enormously. Also putting it into a decent
typeface makes it more legible.

Look at figures C and D for example. The one printed on the laser printer didn’t
require much more effort to design and specify but it certainly looks a lot better -
also the 2-column layout saves paper. Note that with suitable software you can still
produce the laser printed report using a report writer such as QUERY, QUIZ, Q-
GEN or BRW. You could also produce it from a COBOL program.

Dynamic Forms

By printing forms on a LaserJet using appropriate software, you can actually vary
the content of the form from page to page. A couple of examples from our own
customers are as follows:

B An application form for insurance is varied depending on the basic information
already known about the applicant (e.g. whether he is an existing policy holder or
not) - some parts of the form that are therefore irrelevant are omitted.
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M A company that distributes office consumables, supplies each of its customers
with an order form which they can distribute internally. Only the items that the
customer has agreed are relevant to his organisation are listed on the form (these
items are listed in the suppliers data base and the agreed purchase terms also
specified). As the supplier has many customers, there are many different versions of
the form which are produced automatically. If an additional item is to be added to
the "orderable" list then the program that prints the order form automatically
adapts it.

Typesetting Capabilities

A similar usage of such software is to produce customised letters (e.g. mailing
letters, dunning letters, etc) where the words to be inserted in a standard letter vary
but the output needs to look like it was printed specially for the recipient. An
example of this is shown in Figure E (the original data and standard letter from
which this is made up are shown in Figure F). '

At this point it is worth explaining some basic concepts. The following text is printed
in a fixed pitch Courier font which is a typical typeface used by typewriters or
conventional computer printers.

This text is an example of a paragraph that
is printed in different typefaces to show
the varying capabilities of different fonts
and the ability of typesetting software to
format the text in a better manner.

However on a LaserJet you can use professional proportional typefaces such as
Times Roman or Helvetica. The example below is the same text in Helvetica 12
point (the size of type is measured in points there are 72 points in an inch). It is
called a proportional font because the amount of space ocupied by each character
in the alphabet varies. Also to make it look even better we can use kerning (varying
the space between characters depending on the character pair) and justification (in
this case to both margins which means the space between words is varied also). The
sample text then appears as:

This text is an example of a paragraph that is printed in
different typefaces to show the varying capabilities of
different fonts and the ability of typesetting software to
format the text in a better manner.
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Note also that the type size and form can be varied within a line thus adding further
complexity. Obviously with this dynamic formatting process you also need automatic
hyphenation for long words as the person entering the text cannot easily predict
where hyphenation will be required.

Fonts on the LaserJet can come from three sources: in-built, cartridge or
downloaded soft fonts. The last is the most flexible although it obviously takes some
time to download. Only on the LaserJet 2000 are proportional fonts built-in. In
practice the standard LaserJet memory is sufficient to hold a number of fonts in
commonly used sizes so a single download is usually sufficient. Incidentally some
software packages include the commonly used proportional fonts.

To cover all the above, and more, in a flexible and sophisticated manner, requires
good software. The quality of software packages aimed at LaserJet formatting varies
greatly in the quality and sophistication of facilities in this area so you should look
carefully at that - even a simple form tends to contain a lot of text so such
capabilities are important.

Graphics

Graphics is still one of the Cinderellas of the commerical computing world.
Although there are many products available with powerful facilities, it is a
technology that still hasn’t taken off in popularity among HP3000 users. The reasons
for this are not difficult to deduce. Firstly the original emphasis of much graphics
software was in producing complex artwork with a lot of flexibility and manual
control. It has actually been difficult to set up and integrate it with batch reporting
systems. It also used specialised, expensive and slow devices such as plotters and
graphic terminals.

Now with LaserJets being both common and relatively cheap all that is required is
suitable software. However you must pay attention to the way you produce graphics
on a LaserJet if you want to get good throughput.

There are two ways of drawing graphics on a LaserJet. The first way is to use raster
graphics where each dot to be printed is represented by a binary value. Building up
a picture in this way requires transmitting a large amount of data to the printer
(bearing in mind that a LaserJet prints 300 dots per inch) so using this method for
routine production graphics is not a good idea, for example it could take several
minutes to print one page.

The second method is to use the PCL command language built into the printer. This
effectively enables you to draw lines. It cannot achieve as complex a drawing as
raster but for bar, line and pie graphs it is fine.
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This is a point worth considering when looking at graphics packages to use with a
LaserJet as many of them use raster graphics.

We integrated graphics capabilities into our software so we can easily mix graphs
with text and forms. An example of such output is shown in Figure G. This is the
. ideal for production jobs where human "massaging" of the graph is not needed.
However, as HP has recognized, for manipulating graphics it is better to do that on
a PC so we also support graphics prepared on a PC by packages such as HP Gallery
or Harvard Presentation Graphics and then uploaded to the HP3000. We therefore
support HP Figure Files created by the older HP software packages for the HP3000.

Logos

A particular requirement when printing forms is often to include a corporate logo.
This can often be drawn with PCL based graphics. Alternatively it can be scanned as
a raster graphics using an HP ScanJet attached to a PC and uploaded to the
HP3000.

What’s Different About the HP3000 User

If you look at software to support LaserJet printers (ie. which can provide the
functions described above) it may at first appear that a PC based product would
provide a solution. However the needs of an HP3000 user can differ considerably
from that of a PC user and the software must differ accordingly. For example the
typical HP3000 user has the following characteristics:

B Large data volumes so performance is a priority (a good question to ask is
whether the software can keep up with the 20 p.p.m. speed of a LaserJet2000 when
formatting combined text, graphics and forms).

B Multiple spooled devices, i.e. possibly several LaserJets of different models.

B Lots of terminals (of which some will be PCs but some will also be "dumb"
terminals) which should all preferably be able to use the software on a shared basis.

B A requirement to interface to (and be useable by) software written in COBOL,
4GLs (such as Powerhouse, Speedware, Transact), or report writers such as
QUERY, QUIZ, Q-GEN, BRW etc.

B The ability to format output from existing application packages for which the
source code may not be available.

3430-7
What an HP3000 user can do with a LaserJet



M The software must be capable of being used in an operational environment with
minimal staff intervention, i.e. can run in job or session mode.

M System management functions should be available to control and configure
output devices and otherwise manage the shared resource.

Management Systems

So as to maximise system throughput and to meet the management control
requirement, we incorporated extra facilities to cover these needs. For example we
track forms and soft fonts that have been downloaded to each LaserJet so as to
avoid repeated downloading. We also only download the ordinary ASCII character
set rather than the full Roman-8 set unless the latter is specifically required. We
also place forms into a catalog for ease of use and reference.

LaserJets for Quality Output

If you use LaserJets instead of conventional computer printers you can use the
facilities described in this article to improve the appearance of all the printed
material you produce. If you are circulating material outside your organisation you
can get a higher quality image for no extra cost, or you can save external typesetting
costs by no longer using a professional print shop.

Even if your d.p. output is only used internally it can be worth a lot to enhance its
quality. After all, the judgement of your management on whether they get value for
money from their d.p. operations may depend on their opinion of the quality of the
material they receive!
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FIGUREA

SUPARITE INC

Stationary Requisition Form

Suparite Inc

8855 N. 55th St.
Milwaukee

W1 53223
Tel:(414) 355-3501

ary
aEa. | UNT

Quire

Paper Products

PROD

CODE DESCRIPTION

L]
Qary.

ary

Roil

PROD
rea. | YT |cone

04208 [Oymo Tape Smmx3m Black

DESCRIPTION arY

04555 IBchﬂng Paper White (25 sheets)

Roll

04209 [Dymo Tape Smmx3mm Red

52020 [Book Shorthand 300p 8x5

Each

04218 |Buff Tag Manilla Label Strung No. 5

52023 [Book Stiff cover Feint AS

Roll

04313 {Carton Closure Tape 51mmx50m

52025 [Book Stitf Cover Feint A4

Bail

02413 [String Cotton Med 1/2 Kilo

52231 |Duplicator Spirit Paper A4 White 80gsm

Roll

08737 {Clear Tape 12mmxE6m

52237 JOuplicator Spirit Paper A4 White 70gsm

04313

08738 {Clear Tape 25mmx66m

Roll

09209 {Clear Tape

52327 [Bank Paper SupaRite White A4

52349 [Bond Paper White A4 70gsm

Roil

05310 |Clear Tape 25mmxaam

52354 [Bond Paper White A4 70gsm

52529 [Book Shorthand 160p 8x5

ach

Adhesives, Cli
-
Each | 04108 [Foldback Clip 19mm

s & Fasteners

52550 [Book Stiff Cover A-Z index A4

Each

04109 |Foldback Clip 32mm

Envelopes

04125 {Treasury Tag 127mm (100}

52684 [M/W Manilla Gummed 381x254

04126 [Treasury Tag 51mm (100)

52720 JLUW Manilla Gummed C6&

04520 fPritt Glue Stick 34 Medium

52721 JLUW Manilla Gummed Windows C6&

52722 JLUW Manilla Gummed DL

52723 {L/W Manilla Gummed Windows DL

52726 {L/W Manilla Gummed 241x165mm

52755 fWhite Gummed 110x220

Filin 3
Each ] 02116 [Storage Case, Carrier Bag Type

02524 |PVC Punched Pocket A4 Clear

02551 [Ring Binder A4 Biack 2 Ring PVC

02552 {Ring Binder A4 Blue 2 Ring PVC

02553 {Ring Binder A4 Read 2 Ring PVC

02554 [Ring Binder A4 Green 2 Ring PVC

21430 {Manilla Folder W S/Cut F/S Buff

52818 [Flat File F'Scap Buff

52847 |Lever Arch File A4 Upright

52852 [Box File Rigid F'Scap A4

52853 [Lever Arch File Dustcover Ad

52922 [Manilla Foider L/W S/Cut F/S Pink

55255 jContract File Complete(50)

Ribbons & Typing Accessories
Each {02813 ib‘quid Paper Thinners

02814 |Liquid Paper Fiuid White
02852 I‘l_'wwx Paper White

21006 |Liquid Paper Green

21007 |Liquid Paper Pink

Each

21008 JLiquid Paper Yellow

Each

121055 JLiquid Paper Blue

Each

| 55248 [Pentel Correction Pen

Pens and Markers. .5

ORIGINATED BY

(Person)

HEADQUARTERS

Name " listamp of Approval

55055 [SupaRite Pencils - B

55332 |Pilot Drymarker Black

55334 [Pilot Drymarker Blue

55335 [Pilot Drymarker Red

55336 |Pilot Drymarker Green
55552 [SupaRite Pencils - H

Branch

() e—— | —

—//

& Stamp'Pads "7

55514 [Endorsing Ink Bl ack

55609 [SupaRite Staple Extractor

55712 jSupaRite Staples 26/6 (No.56)

Dae [ -]

Tapes & Packing i
Roll_] 04207 [Dymo

SupaRite Full Strip Stapler

Green

Superite Stationers Inc
A Subsidiary of WIDGET Manutaciuring inc.

Proactive Systems
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FIGURE B

INVOICE
Order No.
WIDGET MANUFACTURING, INC. "
8855 N. 55th St. P.0. Box 23056, Milwaukee, Wis. 53223 Invoice No.
Telephone (414) 355-3601 - Telex 26-9685 ) .
Invoice/Ship Date

TERMS
S Net 30 Days
S H F.0.B. Milwaukee, Wi
o ]
L P
D | avco systems P | Avco systems
201 Lowell Street E | 1 Park West, Metro Tech Park
g Wilmington, MA 01887 D | reaksbury, MA 01876
T
[¢)
Date Entered Customer P. O. Number Ship Via
7/18/86 34-546 UPS
REF. QUANTITY [ QUANTITY IDISCOUNT| NI
o, | PRODUCT NUMBER PRODUCT DESCRIPTION QROLAED | SHibPeD. | UNIT PRICE [DISCOUNT] EXTENDED
0116 0 41 PO PH Probe; Submersion 1 1] 295.00 295.00

Epoxy:; 4.5 foot cable;
see data sheet S60PR;
Ser. #786-597D

INVOICE TOTAL 295.00

Proactive Systems
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FIGUREC

WIDGET SOFTWARZ PRODUCTS INC. - PRICE GUIDE
Effective 1 March 1989 Page 1
Product No. Description Price ($
LANGUAGE COMPILERS
1002348 Pascal Compilexr for IBM PC Compatibles 340.00
1002352 Pascal Forms Management Utility 125.00
1010008 Cobol Compiler 555.00
1010009 Cobol Forms Management 75.50
1020044 Basic Interpreter 3%90.00
1020045 Basic Compiler 450.00
1020046 Basic Compiler Run Time System 99.00
1020047 Basic Compiler Forms Management 240.00
1030031 Fortran Compiler 350.00
1030031 Fortran Graphic Extensions 99.00
1030032 Fortran Language Extensions 75.00
CATA BASE MANAGEMENT SYSTEMS
1102345 Superbase Relational DMBS 670.00
1102348 Superbase Run Time System 230.00
1102349 Superbase Management Utility 145.50
1102350 Superbase Forms Interface Compiler 340.00
1102351 Superbase Report Writer 265.00
1102351 Superbase SQL Language Module 288.00
1102352 Superbase Run Time Optimiser 350.00
1102353 Superbase Extended System Option 1 199.00
1102354 Superbase Extended System Option 2 199.00
1102355 Superbase Extended System Option 3 199.00
1102356 Superbase Reconfiguration System 75.60
1102357 Fastbase Network DBMS 475.00
1102358 Fastbase Distributed System Option 1 240.00
1102359 Fastbase Distributed System Option 2 240.00
1102345 Superbase/2 Relational DMBS 670.00
1102348 Superbase/2 Run Time System 230.00
1102349 Superbase/2 Management Utility 145.50
1102350 Superbase/2 Forms Interface Compiler 340.00
1102351 Superbase/2 Report Writer 265.00
1102351 Superbase/2 SQL Language Module 288.00
1102352 Superbase/2 Run Time Optimiser 350.00

Prices are subject to change without notice. Prices include delivery
to US mainland locations only. Contact your Widget Software Products
representative for a specific quotation.
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WIDGET SOFTWARE PRODUCTS INC. - PRICE GUIDE

Effective 1 March 1989 Page 1

Product No.  Description Price ($) Product No.  Description Price ($)

Language Compilers 1102348 Superbase/2 Run Time System 230.00
1102349 Superbase/2 Management Utility 145.50

1002348 Pascal Compiler for IBM PC Compatibles 340.00 1102350 Superbase/2 Forms Interface Compiler 340.00

1002352 Pascal Forms Management Utility 125.00 1102351 Superbase/2 Report Writer 265.00

1010008 Cobol Compiler 555.00 1102351 Superbase/2 SQL Language Module 288.00

1010009 Cobol Forms Management 75.50 1102352 P Run Time Optii 350.00

1020044 Basic Interpreter 390.00 1102353 Superbase/2 Extended System Option 1 199.00

1020045 Basic Compiler 450.00 1102354 Superbase/2 Extended System Option 2 199.00

1020046 Basic Compiler Run Time System 99.00 1102355 Superbase/2 extended System Option 3 199.00

1020047 Basic Compiler Forms Management 240.00 1102356 Superbase/2 Reconfiguration System 75.60

1030031 Fortran Compiler 350.00 1102357 Fastbase/XL Network DBMS 475.00

1030031 Fortran Graphic Extensions 99.00 1102358 Fastbase/XL Distributed System Option 1 240.00

1030032 Fortran Language Extensions 75.00 1102359 Fastbase/XL Distributed System Option 2 240.00

Data Base Management Systems

1102345 Superbase Relational DMBS 670.00

1102348 Superbase Run Time System 230.00

1102349 Superbase Management Utility 145.50

1102350 Superbase Forms Interface Compiler 340.00

1102351 Superbase Report Writer 265.00

1102351 Superbase SQL Language Module 288.00

1102352 Superbase Run Time Optimiser 350.00

1102353 Superbase Extended System Option 1 199.00

1102354 Superbase Extended System Option 2 199.00

1102355 Superbase extended System Option 3 199.00

1102356 Superbase Reconfiguration System 75.60

1102357 Fastbase Network DBMS 475.00

1102358 Fastbase Distributed System Option 1 240.00

1102359 Fastbase Distributed System Option 2 240.00

1102345 Superbase/2 Relational DMBS 670.00

Prices are subject lo change without notice. Prices include delivery to US mainfand locations only. Contact your Widget Software Products representative for a specific quotation.
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FIGUREE

\left 1.5; width 5; top 2;
\just left:nowrap

\space 2

~f8~~ma

~mb

Amc

~md

AdzA
\space inch 1
Dear “me,

\wrap;just both;indent 0.5

Please be aware that your debt of

~mf is woefully overdue at our office.
We have not heard from you since “mg.
Despite numerous reminders by telephone,
letter, fax and carrier pigeon

we have received no response.

Unless your money is in our hands within
ten days we will proceed to take
possession of your “mh, “mi, and “mj.

\indent 0
Yours truly

R.E. Grinch
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FIGUREF

\left 1.5; width 5; tcp 2;
\just left;nowrap

\space 2

~£3~~ma

~mb

“mc

~md

~d2~
\space inch 1
Dear “~me,

\wrap;just both;indent 0.5

Please be aware that ycur debt of

~mf is woefully overdue at our office.
We have not heard from you since “mg.
Despite numerous reminders by telephone,
letter, fax and carrier pigeon

we have received no response.

Unless your money is in our hands within
ten days we will proceed to take
possession of your “mh, “mi, and “mj.

\indent 0
Yours truly

R.E. Grinch
\new
\ma="Mr. Mike Tree"
\mb="456 East Main"
\mc="Wastebasket"
\md="CA 99900"
\me="Mr Tree"
\mf="$90.23"
\mg="2April 1, 1900"
\mh="house"
\mi="car"
\mj="dog"
\in letroi
\new
\ma="Mr. Ronald Reagan"
\mb="1205 E. Santa Barbara"
\mc="california"
\md="CA 99900"
\me="Mr Reagan"
\m£="$1000.99"
\mg="September 12, 1988"
\mh="boat"
\mi="plane"
\mj="submarine"
\in letroi
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FIGURE G

WIDGET CORPORATION
Equipment Location
Equipment Area

Equip. Type: General Pneumatic Compactor

Sample ID:  Z-5555A
Sample Desc: Q. R. sub-section 3
Sample Loc.: Outside
Gear Type:  Widget Extra Heavy

Results:

The data is extracted from the data base and
prepared without effort for input to the software
programmatically. The software formats the text
... using one, two, or three columns for output
in twelve, ten or eight point type according to the
iength of the y. The is

Report Date: 11/17/86
Sample Date: 11/15/86
Equip. Hours: 243,222.9
Run Hours:  1,234.5

minimal load on the HP 3000. The output is sent
to a LaserJet+, LaserJet Series ll, or LaserJet
model 2000 without need for raster data.
Transmission and printing of this page can be
done with a 2400 baud line in less than 90

entirely automated.

The bar charts and line graphs are drawn on the
laser printer along with the text. P

with a 9600 baud line it could be done
in under 25 seconds.

The data dlsplayed below is for illustration

formatting of a page of output is handled Mth

ly. Any to real data or to
labeis on chaﬂs depicting real data is purely
coincidental.

Wear Problem Concentration: Down Time:
100 Last Overhaul 03/15/87 100 Last Overhaul 03/15/87
80 8 /
80 60
4 “
20 2
0050 100 750 200 250 300 350 0% 700 3 750 300 350
01/01/86 ~ Curent Value 43.0  11/17/86 01/01/85  Current Value 31.0  11/17/86
Analytical Results:
WEAR PARTICLES Hant Moderate Heavy CONTAMINATION gt Moderate Heavy
Normal Wear Nonmetalic Inorganic SEEENNERENEY
Severe Wear Organic P
Dark Oxides. Nonmetalic Amorphous NSNS
Red Oxides Fibers [
Cutting Wear Friction Polymers pmSmm—
Ferrous Metals
Spheres
Non-Ferrous Metals
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I. INTRODUCTION

The vast proliferation of 1low cost laser printers that
produce near type-set quality output combined with the
introduction of high performance desktop microcomputers has
changed the way that businesses produce documents. "Desktop
publishing"” refers to the use of hardware and software
components that allow companies to design and produce their
own business reports, newsletters, flyers, direct mail
advertisements, brochures, catalogs, data sheets, books,
price sheets, manuals, trade journals, etc. Desktop
publishing components produce documents at a fraction of the
cost of conventional printing methods and allow companies to
maintain control over confidential information, publication
schedules and virtually the entire production process.

A successful desktop publishing (DTP) installation involves
many hardware and software products that allow a user to
produce professional looking documents quickly and easily.
Merging text from industry standard word processing
software, dgraphics and scanned images in standard file
formats no longer requires a publisher that uses very
expensive, dedicated publishing systems. Desktop publishing
is now considered a general business application, providing
a user with enormous capabilities. Any business that has a
personal computer, laser printer and optionally, an image
scanner along with the commitment to learn basic design
techniques can successfully use desktop publishing software.

In the pages that follow, the methodology of integrating the
many hardware and software components of a desktop
publishing solution into a successful desktop publishing
workstation will be defined. In addition, the requirements
for installing a complete desktop publishing workstation
will be illustrated using Microsoft Windows/286, Aldus
Pagemaker 3.0 and laser font options. Recommendations
regarding training and literature will be also be presented.

By choosing the components of an MS-DOS personal computer
desktop publishing system based on price and performance
expectations, a user will not be disappointed in the quality
and diversity of documents that are possible. Visually
exciting business documents and reports, publications,
newsletters and journals generated by in-house personnel are
now extremely popular and will continue to replace
conventional printing methods as new technology emerges.
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II. DESKTOP PUBLISHING COMPONENTS

Configuring and choosing hardware and software for desktop
publishing requires a DTP user to set objectives regarding
performance and output expectations. A user can purchase a
low cost 80286 personal computer and a laser printer and
produce high resolution, quality output. An initial
investment of $8,000.00 in hardware and DTP software can
save a company thousands of dollars in typesettlng costs by
producing simple, camera ready output. It is not unusual
for a company using DTP output to save $50.00 per page or
more on layout and design, typesetting, proofreading, camera
work and final paste-up. It 1is possible to produce a
document 50 to 60 percent faster with software tools that
are available today. Faster personal computers, alternative .
printer interfaces, image and OCR scanners, additional font
capabilities and high-performance, high-capacity disk drives
can be added later to produce sophisticated and visually
exciting documents at a higher rate of speed.

The higher performance 80286 (12 Megahertz clock speed) and
80386 (16,20,25 Megahertz) machines allow a user to create
documents considerably faster. The ability inherent in these
high-performance, more expensive computers to quickly switch
from one program to another using expanded memory, compile
output pages with merged text and graphics at a high speed
and to write data files to hard disks with 17 millisecond
access times 1leads to increased productivity and user
satisfaction. The following sections of this chapter
present three levels of performance for desktop publishing.
A user can easily upgrade from one level to the next by
acquiring additional equipment and software. It will be
shown that a small investment can yield professional results
while a larger investment increases capabilities,
performance and produces output that can be measured against
professional publishing standards.

THE ENTRY LEVEL SYSTEM

The lower prlced 80286 based personal computers (eight
megahertz mlnlmum, 12 megahertz recommended) with 640 K
bytes of main memory and a 20, 30 or 40 megabyte hard disk
will provide a good foundation to begin using DTP software.

The computer must have a parallel printer port since serial
printing will take four times longer to print on average. A
5.25 inch-1.2 megabyte, or 3.5 inch-1.44 megabyte floppy
disk drive is necessary for software installation and
docunment arch1v1nq. Although a video graphic adapter and
VGA monitor is highly recommended, a monochrome or color
graphic adapter will provide acceptable results. An
industry standard mouse is required to interface with

DESKTOP PUBLISHING: SOLVING THE INSTALLATION MYSTERY
3460-2



standard desktop publishing environments such as Microsoft
Windows for Aldus Pagemaker or Graphics Environment Manager
(GEM) for Xerox Ventura Publisher.

A laser printer is required to produce professional looking
documents and should have a minimum of 512 Kbytes of memory.
To obtain additional font capabilities, add one or two font
cartridges. Font cartridges are easy to wuse, require no
extra memory and do not need to be downloaded into the
printer’s memory at system startup time. Text is always
printed at 300x300 dots per inch on laser printers and
additional memory for the laser printer will provide the
user with the ability to merge text and graphics on a full
page (8.5 x 11) at 300x300 dots per inch resolution.

Choosing software for an entry 1level system typically
depends on standards set by individual companies. Word
processing software (i.e. Wordstar 2000, Multimate
Advantage II, MS Word, Wordperfect 5.0, Q&A, Hewlett-Packard
Executive Memomaker) allows the user to create text files
that will be placed in the DTP document. Graphics software
(i.e. Hewlett-Packard Gallery Collection, Harvard
Presentation Graphics, Lotus Freelance) allow clip art or
business graphics to be merged with the text to produce
visually exciting documents.

There are many software solutions available that address the
desktop publlshlng market. The best DTP software package at
the entry level is Aldus Pagemaker in the Microsoft Windows
environment. Since the target task at the entry level is
multicolumn reports and simple newsletters, Pagemaker’s
ability to quickly and easily produce short documents with
easy access to font selection make it an excellent choice
for a DTP system costing $8,000.00. Aldus Pagemaker has
become the product of choice when a user will produce
shorter documents, usually less than 100 pages. Ventura
Publisher, using GEM system software from Digital Research,
Incorporated remains dominant for users that need document
processing in excess of 100 pages. Ventura is far more
complex to learn and use, especially for a novice or casual
DTP user and is therefore not recommended for an entry level
system.

However, one of Ventura’s most powerful features is the
method used to place supported files into a publication. A
pointer is used to access a supported input file. This
allows files to be updated outside of the Ventura software.
Also, if a wuser updates a file from within Ventura, the
change is reflected in the original input file. Aldus
Pagemaker 3.0 does not have this capability.
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The following chart shows the components of an entry level
desktop publishing workstation:

SAMPLE ENTRY LEVEL CONFIGURATION

HARDWARE : U8 LIST PRICE: (As of 5/89)

Hewlett-Packard Vectra ES $2,795.00
8 megahertz 80286 based CPU
20 megabyte hard disk, VGA adapter
5.25 inch floppy disk drive
640 Kbytes main memory

MS-DOS 3.3 120.00
VGA monochrome monitor 250.00
Hewlett-Packard Mouse 155.00
Hewlett-Packard Laserjet Series II 2,695.00
Hewlett-Packard Z Font Cartridge 330.00
SOFTWARE:

Word Processing Software:
Hewlett-Packard Executive Memomaker 300.00

Desktop Publishing Software:

Aldus Pagemaker 795.00
Microsoft Windows/286 150.00
Graphics Software:

Hewlett-Packard Graphics Gallery 495.00
TOTAL: $8,085.00

THE MID-RANGE SOLUTION

DTP users that will be producing extensive, multi-column
business reports and newsletters with merged text and
graphics require more sophisticated and expensive equipment.
The expectations for DTP computer systems that cost in the
range of $15,000.00 would include faster document
processing, larger hard disk capacity and expanded printing
and font capabilities.

A 12 megahertz 80286 or a 16 or 20 megahertz 80386 based
processor with two megabytes of LIM 4.0 expanded memory
specification will produce a dramatic increase in system
performance. An EGA adapter and monitor is the 1lowest
recommended video solution. The same basic requirements
outlined in the entry level system (i.e. a parallel printer
port, mouse and floppy disk drive) are also required. The
minimum hard disk size to handle longer documents and more
sophisticated, larger software programs is 40 megabytes.

DESKTOP PUBLISHING: SOLVING THE INSTALLATION MYSTERY
3460-4



A 1laser printer for this system should have a minimum 2.5
megabytes of memory to hold downloaded fonts that allow the
user to create (among other things) headlines with no
character height (point size) restriction. These "soft"
fonts are generated by two popular packages called Type
Director, distributed by Hewlett-Packard, and Fontware from
Bitstream. Type Director utilizes a font scaling technology
that allows users to:

o create fonts in sizes from four to 200 points (72 points
is equal to one inch) in 0.5 point increments for your
software applications.

o create matching screen fonts for "WSIWYG" (what you see is
what you get) applications.

o minimize memory requirements on the personal computers
hard disk and the 1laser printer by allowing the user to
create fonts with reduced symbol sets.

o easily manage the soft fonts with a font manager and
downloading utility.

o automatically install fonts into desktop publishing
applications such as Aldus Pagemaker, Xerox Ventura
Publisher and Windows/286.

o easily create font metric files for applications like
Microsoft Word.

o use any brand of soft fonts compatible with the Laserjet
printer.

Bitstream Fontware is bundled with Aldus Pagemaker 3.0 and
comes with four different typefaces that are available with
numerous character sets including Windows ANSI, ASCII and HP
Roman 8. Printer and screen fonts can be generated ranging
in size from six points to 72 points. The Fontware program
is menu driven and automatically creates fonts and installs
them for use with the Windows program and Pagemaker. The
installation kit allows the DTP user to create PCL and
Postscript fonts.

If an extensive DTP document containing a variety of fonts
will be created, the careful use of soft and cartridge fonts
will allow the user to conserve laser memory for graphics.
Soft fonts should be used only for larger fonts greater than
30 points. cCartridge fonts should be used as much as
possible because they take up virtually no memory on the
target printer.
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The vehicle that allows graphics such as line art, printed
business graphics, photographs (color and black and white),
signatures and company logos to be integrated into a DTP
document is a scanner. Flatbed scanners scan images on
paper that are placed face down on a glass surface.
Sheet-fed scanners feed paper over a fixed unit in the body
of the machine. Scanners form Cannon, Microtek, Dest,
Datacopy and Hewlett-Packard have dominated the scanner
market in recent years. Adding a scanner to a desktop
publishing workstation will make a user quickly realize how
valuable 1large hard disks are. Scanning software can
consume one megabyte of a hard disk and each image, if
stored on the hard disk can also consume up to one megabyte
of disk space. It is highly recommended to store scanned
images off-line on flexible disk media that have a storage
capacity of one megabyte or greater.

Until recently, the primary use of optical scanners has been
for raster graphics only. Scanners are excellent front-end
tools to scan in printed text documents that will be
"placed" or integrated into a DTP document as text. Popular
optical character recognition (OCR) software available today
include ReadRight from OCR Systems, TrueScan from Calera and
Omnipage from Caere Corporation. Omnipage software is an
advanced OCR application that has the ability to include
non-text items in the file that is produced by the software.
The ability to retain margin and column settings makes
Omnipage a very useful product for desktop publishing.
omnipage’s OCR capabilities include:

o the ability to recognize virtually any font in point sizes
ranging from 8 to 72, and

o the ability to read typeset, kerned and proportionally
spaced text.

ReadRight 1is an excellent entry level solution for casual
OCR users. Readright will not produce acceptable results
from scanning typeset documents, poor quality originals
created on dot matrix printers or poor quality photocopies
of documents. However, Readright supports numerous
mono-spaced and proportional spaced fonts and works
especially well with the most common typewriter fonts
including Courier 10, Letter Gothic, Prestige Elite and
Pica.

Software requirements for users of a mid-range DTP
installation include a full feature word processor such as
Wordperfect 5.0, Wordstar 2000, Multimate Advantage II or
Microsoft Word and a sophisticated graphics package for
business graphics and clip art. Using the guidelines
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diskussed in the entry-level DTP solution, a user can choose
between Pagemaker and Ventura and achieve excellent results.
Software packages that allow the user to create freehand
drawings are very useful. PC Paintbrush from ZSoft
Corporation and Microsoft Windows Paint are excellent
examples of software that allow you to "paint" a line art
image. This software produces a high resolution picture that
can be scanned in or saved to a file format that is
compatible with DTP software.

As a user ventures into the world of mid-range and high-end
DTP, it is important to remember that software tools do not
guarantee a successful DTP workstation. The integration of
the best hardware and software components at each price
level will dictate if a wuser’s performance and output
expectations will be met.

THE MID-RANGE SOLUTION

HARDWARE: US LIST PRICE: (As of 5/89)

Hewlett-Packard Vectra QS/16 $5,495.00
16 megahertz 80386 based CPU
40 megabyte hard disk, VGA adapter
5.25 inch floppy disk drive
1 Megabyte main memory

1 Megabyte Expanded Memory (LIM 4.0) 650.00
MS-DOS 3.3 120.00
VGA color monitor 695.00
Hewlett-Packard Mouse 155.00
Hewlett-Packard Laserjet Series II 2,695.00
2 Megabytes Laserjet Memory Board 995.00

Type Director Font Generation Software 225.00
HP Scanjet Plus Scanner and Interface 2,190.00

OCR Systems ReadRight OCR Software 595.00
SOFTWARE:

Wordprocessing Software:

WordPerfect 5.0 495.00
Desktop Publishing Software:

Aldus Pagemaker 795.00
Microsoft Windows/286 150.00
PC Paintbrush 149.00
Graphics Software:

Hewlett-Packard Graphics Gallery 495.00
TOTAL: $15,899.00
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THE HIGH-END SOLUTION

A DTP system capable of generating the highest quality
documents such as trade journals, publications for clients,
data sheets and price lists, and incorporating merged images
must have flexibility on the software side and top
performance on the hardware side.

An 80386-based, 20 or 25 megahertz cached memory system with
four megabytes of expanded memory and over 100 megabytes of
disk storage, along with the requisite parallel port, mouse
and both a 5 1/4 and 3 1/2 disk drive will address this
market. Of course, premium performance carries a premium
price tag compared to the entry-level and mid-range systens.

There are many other hardware options available at this
price level. The ability to see an entire 8 1/2 x 11 DTP
document without scrolling will aid productivity. Monitors
that show two 8 1/2 x 11 pages are available and range in
price from $1,800.00 to $2,500.00. Monitors from NEC
(Monograph: System, 16 inch monochrome screen, 1024x1024
resolution or MultiSync XL, 20 inch, color screen, 1024x768
resolution) or Micro Display Systems (Genius that shows one
8 1/2 x 11 screens at 736 x 1008 resolution or two 8/12 x 11
screens at 1280 x 1024 resolution) are excellent examples of
the high end monitor market for desktop publishing power
users. Hewlett-Packard offers a 16 or 20 inch color display
with VGA (640x480) and multiscanning, high resolution
capabilities to 1280x1024. A VGA or EGA solution with a 14
inch monitor is an acceptable and less expensive alternative
at this performance level.

There are many printing options when your budget is not
limited. A superior solution includes a Hewlett-Packard
Laserjet Series II with four megabytes of memory. The
Laserjet Series II is the de-facto industry standard laser
printer with an installed base far exceeding one million
units. The expanded memory can be used to store soft fonts
from font generation software or graphics.

At this price level, there are alternatives to using Printer
Control Language (PCL) from Hewlett-Packard. PC Publisher
Kit ($1,995.00) from Imagen Corporation provides a platform
that emulates multiple font cartridges, adds two megabytes
of memory to the Laserjet and provides the user with the
ability to create over 20 different fonts in any point size.
The ©Publisher Kit also lets you use PCL, HP-GL
(Hewlett-Packard’s graphic language), Postscript from Adobe
Systems and DDL. DDL is 1Imagen’s document description
language which has been shown in benchmark tests to be the
fastest printer language available for the Laserjet printer.
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Another alternative is Jetscript ($2,795.00) from QMS
Corporation. Jetscript provides the Laserjet Series II with
Adobe Systems Postscript capability by using an interface
board in the optional accessory slot on the Laserjet Series
IT and a full length AT type board with four megabytes of
memory. Postscript compatibility is an important
enhancement for high-end DTP users and is one of the most
popular options at this price level.

Software requirements for a high-end DTP solution are
similar to the mid-range 1level. Full featured word
processors and graphics software which produce files that
will be incorporated into DTP software are  not the most
vital elements of a successful DTP workstation. Performance
expectations will be met using the fastest hardware and best
DTP software solution for your needs - not by debating which
word processor works best in the word processing
environment.

Aldus Pagemaker and Ventura Publisher can compete
successfully in all price and performance categories. There
are some DTP software packages that address only the
high-end market. Superpage II ($7000.00) from Bestinfo,
Incorporated supports 20 professional typesetters (over 2400
dots per inch) and any Postscript device. IBM Interleaf
Publisher ($2,495.00) has recently been ported from the
mainframe environment to the PC environment. Interleaf
Publisher is produced by Interleaf, Incorporated and
marketed exclusively by IBM. Interleaf is different from
most DTP software because it is designed to act as a word
processor, charting program, graphic generation and page
formatter package. Interleaf requires 6 megabytes of RAM on
your personal computer, over 25 megabytes of hard disk
storage and operates only on an 80386 based personal
computer. There are add-on products (e.g. Professional
Extension, $595.00) to Ventura Publisher that allow it to
compete with the immense power and capabilities of Interleaf
Publisher.

As a general guideline, choose Pagemaker or Ventura when you
plan to use your personal computer for other tasks such as
spreadsheets, word processing and data communications. DTP
users dedicated only to DTP tasks can 1learn to function
professionally in the high-end software market such as
Interleaf. Regardless of the software you choose, it is not
possible to have a successful DTP workstation by making a
casual commitment to learning DTP software. Be prepared to
read the manual!
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The following chart represents a sample high-end desktop
publishing workstation:

THE HIGH-END SOLUTION

HARDWARE: U8 LIST PRICE: (As of 5/89)

Hewlett-Packard RS/25C $13,295.00
25 megahertz 80386 based CPU
Memory caching
VGA adapter card
155 megabyte hard disk, 17ms access speed
5.25 inch floppy disk drive
4 megabytes RAM memory

MS-DOS 3.3 120.00
VGA color monitor 695.00
Hewlett-Packard Mouse 155.00
Hewlett-Packard Laserjet Series II 2,695.00
QMS Jetscript Accessory Board 2,795.00

HP Scanjet Plus Scanner and Interface 2,190.00

SOFTWARE:

Word Processing Software:

WordPerfect 5.0 495.00

Desktop Publishing Software:

Choice of:

Aldus Pagemaker 795.00

Microsoft Windows/286 150.00

Ventura Publisher 895.00

PC Paintbrush 149.00

Graphics Software:

Hewlett-Packard Graphics Gallery 495.00
Pagemaker Solution: $24,029.00

Ventura Solution: $23,979.00
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III. SAMPLE INSTALLATION SOLUTIONS

Configuring and installing the hardware and software
components of a desktop publishing system is a task that
requires the user to have a basic understanding of MS-DOS
commands and a good knowledge of the equipment that resides
under the cover of the target personal computer. Hardware
devices such as video monitor, mouse type, memory boards and
printers will dictate how DTP software must be installed.

The following is a scenario that describes the steps a DTP
user needs to understand in order to successfully install
desktop publishing components. A DTP solution incorporating
Microsoft Windows/286 Version 2.1 and Aldus Pagemaker 3.0
has been chosen as an illustration to acquaint the reader
with the steps necessary to begin desktop publishing.

MICROSOFT WINDOWS/286

Microsoft Windows/286 is a graphical interface that allows a
user to work in a "window" environment as an extension of
the MS-DOS operating system. Windows/286 is a productivity
tool that allows the user to work with different software
programs simultaneously and cut and paste data between these
applications. The drop-down menus and icons provide a
consistent user interface for all Windows applications. The
ability to suspend an application with a click of a mouse
and switch to another program is a powerful feature of the
Windows environment. Windows/286 will work very efficiently
on a personal computer with 640 Kbytes of RAM. For increased
performance, it is highly recommended to work with one or
two megabytes of LIM 4.0 expanded memory and give this
memory to the Windows/286 SMARTDrive disk caching program.

The 5 1/4 inch floppy distribution of Windows/286 version
2.1 software is distributed on 13 disks as follows:

Setup disk, Build disk, Displays 1, Displays 2, Fonts 1,
Fonts 2 (Font files for printers and graphic adapters),
Desktop Applications (Contains ‘the Windows applications),
Microsoft Windows Write (Contains the Windows Write
program), Additional Drivers, Utilities 1, Utilities 2,
Utilities 3, Utilities 4 (Printer device drivers)

The installation program is found on the Setup disk and
prompts the user to place the correct disk in the target
drive when needed. Windows/286 should take a user no more
than 15 minutes to install and will occupy more than 1.5
. megabytes of hard disk storage.
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The installation program has 20 different screens and asks
the user the following questions:

What kind of display do you have.

wWhat kind of pointing device (mouse) do you have.
What additional memory you have, if any.

What kind of printer(s) you have, if any.

What port your printer is connected to.

000O0OO

In order to install the Windows/286 program successfully,
the installation program must be run to completion. The
install process is initiated by placing the Windows/286 disk
labeled "Setup" in the "A:" disk drive, and with an "aA:"
prompt, type "SETUP". The installation program will create
and place the Windows/286 software in a directory named
"C:\WINDOWS". The second screen allows you to change this
default directory if desired. If you upgrade your desktop
publishing hardware, modify your existing hardware or add
new devices, the setup program must be run again to
completion.

If you are using a Hewlett-Packard Laserjet Series II as
your DTP printer, read the "“READMEHP.TXT" file on the
Utilities 4 disk. This ASCII file contains valuable
information on configuration of your PCL printer. If you are
using a Postscript printer, read the READMEPS.TXT file.

Your printer is installed into the Windows environment after
completion of the SETUP program but is not operational at
this point. In order to use the printer you must configure
it with the Windows/286 "Control Panel". Using your mouse,
click on the "CONTROL.EXE" file in your Windows subdirectory
and pull down the Setup menu. Choose the Connections option
and highlight the PCL/Laserjet option. Using the mouse,
click on the desired output port and exit the menu by
clicking on the "OK" button. Next, select the Printer
option (under the Setup command) and make sure the PCL
Laserjet option is highlighted. To get to the actual
configuration menu, click the OK button. This menu allows
you to set various attributes of the Laserjet including
model type, RAM memory, default orientation, dots per inch,
and hard cartridges. It is possible to select two hard
cartridges by holding the shift key when clicking the mouse
on your second hard cartridge choice.

Windows/286 Version 2.1 comes with version 3.1 of the
HPPCL.DRV printer driver file. Under the Printer menu, this
version of the Laserjet driver has a Fonts option below the
OK and cancel button. This option will allow easy
installation of soft fonts into your Windows WIN.INI file
that were created by your font generation software.
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The installation program will alter your CONFIG.SYS file and
AUTOEXEC.BAT file. The CONFIG.SYS should contain the
following entries after installation is complete:

FILES=99
BUFFERS=10

The FILES command specifies a range from eight to 255 file
handles that can be opened concurrently. Each handle over
eight increases the size of MS-DOS by 48 bytes. Setting
FILES=99 will allow enough files to be opened concurrently
to operate within a Windows/286 environment successfully and
will consume just over 4K of main memory.

The BUFFERS command specifies the number of disk buffers and
can range between 1 and 99. Setting BUFFERS to a higher
number will increase performance with applications that do
random read and writes to the hard disk. As data is read
from the hard disk, it is stored in a buffer. The larger the
buffer, the higher the chance that data requested by the
application will be in a memory buffer and not have to be
read from the disk. For applications that perform
sequential reads and writes to a disk, no performance gain
will be realized by hav1ng a larger buffer size. Each
additional buffer will increase the resident size of MS-DOS
by 512 bytes or more depending on the size of the hard disk.
Main memory can be substantially reduced by specifying a
large number of buffers. Setting BUFFERS=10 reduces main
memory by 5 Kbytes (The Pagemaker 3.0 installation program
will increase the BUFFER command to 30, consuming 15 Kbytes
of main memory) .

If your computer has LIM 4.0 expanded memory, the following
line should be added to your CONFIG.SYS file:

DEVICE=SMARTDRV.SYS xxxx /a

Where xxxx = expanded memory size, i.e. 2048 for 2 megabytes
of expanded memory. This 1line must appear after the
expanded memory manager device driver has been loaded in the
CONFIG.SYS file.

If your computer has extended memory, the following line
should be added to your CONFIG.SYS file:

DEVICE=SMARTDRV.SYS (This will give SMARTDrive all the
available extended memory in your personal computer.)

SMARTDrive is a disk caching utility that comes with
Windows/286 that was designed to work with expanded or
extended memory. The amount of time required to read data
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from your hard disk will be reduced by using the SMARTDrive
program. Windows/286 and SMARTDrive compete for expanded
memory. SMARTDrive will release expanded memory when
requested by Windows/286.

Your updated AUTOEXEC.BAT file will contain an MS-DOS path
statement and SET TEMP statement.

PATH=C: \WINDOWS
SET TEMP C:\WINDOWS

If a program, batch file or command is executed but is not
in the default directory, MS-DOS will search the directories
specified by the PATH statement. The SET TEMP command
specifies the directory to which MS-DOS will write temporary
files that are created by application programs.

The  WIN.INI file for Windows/286 is similar to the
CONFIG.SYS file for MS-DOS. When Windows/286 is executed,
the settings in the WIN.INI file are checked. Installation
selections and CONTROL. EXE selections dictate the
Windows environment parameters.

If you have a minimum of two megabytes of expanded memory in
your computer, change the "SWAPDISK=" line in the WIN.INI
file to "SWAPDISK=C: /e" to obtain the benefits of swapping
main memory to fast expanded memory. This option tells
Windows/286 to swap to expanded memory first if available,
followed by the drive specified in the AUTOEXEC.BAT "SET
TEMP=" command followed by the root directory "C:".

Since Windows/286 is the environment that Aldus Pagemaker
3.0 uses, it is vital that the CONFIG.SYS, AUTOEXEC.BAT,
WIN.INI and the Control Panel are. all configured properly.

ALDUS PAGEMAKER 3.0

Windows/286 must be properly installed on your computer
prior to installing Aldus Pagemaker. As a precaution, it is
highly recommended to make backup copies of your CONFIG.SYS,
AUTOEXEC.BAT and WIN.INI files prior to installing Pagemaker
3.0. Keep a copy of these files by issuing the following
commands from your root MS-DOS directory:

COPY CONFIG.SYS CONFIG.SAV
COPY AUTOEXEC.BAT AUTOEXEC.SAV
COPY C:\WINDOWS\WIN.INI C:\WINDOWS\WIN.SAV

The 5 1/4 inch version of Aldus Pagemaker 3.0 is distributed
on five disks as follows:
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Install/Program/Dictionary disk, Getting Started disk,
Drivers/Filters/Templates disk, Fontware Installation disk,
Fontware Typefaces disk

The installation program is found on the
Install/Program/Dictionary disk. Pagemaker requires less
than 15 minutes to install and consumes one megabyte of hard
disk storage. The installation program has 19 different
screens and will complete the following tasks:

o copy all required Pagemaker 3.0 files to "C:\PM"

o copy the desired import filters that determine which file
formats can be imported into the Pagemaker 3.0 program

o copy the desired Pagemaker 3.0 templates for standard
forms and newsletters to a separate subdirectory

o copy the tutorial files to a separate sub-directory

The installation process is initiated by placing the Install
disk in the "A:" drive and with an "A:" prompt, type
"INSTALL". The Pagemaker install program will automatically
update your CONFIG.SYS file and AUTOEXEC.BAT file. The PATH
and TEMP statements will be altered as follows:

PATH C:\WINDOWS;C:\PM
SET TEMP=C:\PM

The CONFIG.SYS file should be updated as follows for optimum
performance:

BUFFERS=30

Pagemaker performance is dependent on the following factors:
o how much and what type of memory is in your computer

o the access speed of your hard disk

o the CPU speed of the computer

Purchasing LIM 4.0 expanded memory is the best option
available to improve the performance of desktop publishing
software. Pagemaker 3.0 and Windows/286 requires at least
550 Kbytes of main memory. If you intend to use many
different device drivers, memory-resident programs or LAN
software, consider creating different versions of your
AUTOEXEC.BAT and CONFIG.SYS files. A DTP version of these
files will load only the device drivers required for your
DTP hardware and software such as an image scanner.
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SOFTWARE INSTALLATION TIME REQUIREMENTS

Installation programs common to all components of MS-DOS and
DTP software provide the user with an easy method of
installing programs. There are no industry standards that
dictate the format to initiate these procedures. Most
programs will automatically update important system files
such as CONFIG.SYS, AUTOEXEC.BAT and WIN.INI. Before using
your software, check these files and be sure to re-boot your
computer so that any changes will be reflected in your
operating environment.

The following chart represents the MS-DOS commands that must
be run in order to begin the software installation process:

APPLICATION MS-DOS COMMAND disk LABEL
WordPerfect 5.0 Copy *.* All disks
Windows/286 Setup Setup
Gallery Collection Setup Gallery Setup Master
Pagemaker 3.0 Install Install
Ventura Publisher Vpprep Application disk #1
Scanning Gallery Plus Sjsetup Installation
ReadRight Setup C:\RR disk 1

Setup2 C:\RR disk 2
Type Director Install Type Director 1
Bitstream Fontware Fontware Installation
QMS Jetscript Jetinstl Installation disk

Use the following chart as a general guideline to help set
expectations regarding the time that is required to install
and fine tune a desktop publishing workstation.

ESTIMATED TIME TO ESTIMATED TIME TO
INSTALL SOFTWARE FINE TUNE SOFTWARE
SOFTWARE (MINUTES) (MINUTES)
Windows/286 15 15
Pagemaker 3.0 15 10
Scanning Gallery Plus 10 0
Wordperfect 5.0 10 10
Gallery Collection 5 0
PC Paintbrush 5 0
ReadRight 5 0
Jetscript 60 1]
Soft font generation 60+ 5

(Depends on point size and symbol set selected)

TOTAL: +/- 3 Hours +/- 3/4 Hour
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IV. PREREQUISITES FOR A SUCCESSFUL IMPLEMENTATION

Installing the software and hardware components of a DTP
workstation does not complete the process required for a
successful DTP installation. It is vital that the DTP user
understand the basic rules of typesetting. DTP software
gives a user the tools to create documents but it is up to
the user to learn and understand how to use these tools to
generate professional looking documents.

DTP classes are available at local universities, computer
dealers and computer schools. These classes teach users the
basics of the DTP software package. Before attending these
one or two day classes, experiment with the software and
complete the tutorials that are included with the package.

There are many books available in local bookstores that will
teach a user how to use various DTP software packages and
how to produce professional looking documents. Two books
that present the user with an excellent overview of the
principles of basic design, typesetting and page layout
techniques are: .

Instant Pagemaker (IBM Version 3.0) by Kate Hatsy Thompson,
Peter Randall and Steven J. Bennett, $39.95
Instant Ventura Publisher, by Tony Pompili, Kate Hatsy

Thompson, Steven J. Bennett, $39.95

These books provide the user with "templates" which are
example DTP files designed by a professional. New DTP users
can ‘use these templates to produce their first DTP output
and experiment as they gain more experience. Use of
templates (numerous examples are included with the book and
come standard with Pagemaker 3.0 and Ventura Publisher 2.0)
allows a beginner to produce professionally designed
documents by just adding text and graphics.

The following represents an overview of current literature
available in bookstores today:

XEROX VENTURA PUBLISHER:
Mastering Ventura, Matthew Holtz, $22.95

Inside Xerox Ventura Publisher - A Guide To Desktop
Publishing, James Cavvoto and Jesse Berst, $27.95

Publishing Power With Ventura, Martha Lubow and Jesse
Berst, $27.95

Using Ventura Publisher, Linda Mercer, $24.95
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ALDUS PAGEMAKER:

Mastering Pagemaker On The IBM PC, Antonia Jolles, $22.95
Using Pagemaker On The IBM, Diane Burns and S. Venit, $24.95

Using Aldus Pagemaker 3.0, Douglas Kramer and Roger Parker,
$27.95

UNDERSTANDING DESKTOP PUBLISHING PRINCIPLES:
The Aldus Guide To Basic Design, Roger C. Parker, $6.95.

Design Principles For Desktop Publishing, Tom Lichty, $19.95
Design For Desktop Publishing, John Miles, $16.95

Looking Good In Print - A Guide To Basic Design For Desktop
Publishing, Roger Parker, $23.95

Pocket Pal, Michael Bruno (This handbook is considered the

publishers "bible")

HEWLETT-PACKARD LASERJET:

Laserjet Unlimited, Ted Nace and Michael Gardner, $24.95.
Laserjet Companion, The Cobb Group, $24.95.

DTP AND PUBLISHING MAGAZINES

Publish!, PCW Communications Incorporated, San Fransisco,
California, monthly

Personal Computing, VNU Business Publications, Incorporated,
Hasbrouck Heights, New Jersey, monthly

PC Magazine, Ziff-Davis Publishing Company, New York, New
York, monthly

PC Publishing, Hunter Publications, Des Plains, 1Illinois,
monthly

Personal Publishing, Renegade Publications, Itasca,
Illinois, monthly
Print: Americas Graphic Design Magazine, RC Publications,

New York, New York, Bi-monthly
The  Seybold Report On Desktop _Publishing, Seybold
Publications, Incorporated, Media, Pennsylvania
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Many users of desktop publishing software participate in
professional organizations that promote sharing of
information and best practices. The following represents
various users groups that distribute information for the
desktop publishing user community.

DESKTOP PUBLISHING USERS GROUPS:

Ventura Publisher Users Group
16160 Caputo Drive
Morgan Hill, cCalifornia 95037

Aldus Pagemaker Users Group
Aldus Corporation

411 First Avenue South, Suite 200
Seattle, Washington 98104

National Association of Desktop Publishing
P.O. Box 508 Kenmore Station
Boston, Massachusetts 02215-9998
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V. FUTURE DIRECTIONS

The introduction, acceptance and versatility of publishing
software has changed the methods that companies use to
produce typeset documentation. The future of the desktop
publishing environment will be influenced by the following
factors:

o Faster microprocessors:
Currently running on 32 bit platforms, future software will
enjoy the speed of 64 bit microprocessors.

o Higher resolution scanners:

Currently output resolution of 300 dots per inch is
standard. The future will see resolutions of 1500 dots per
inch or more.

o Faster, less expensive, higher resolution desktop laser

printers that will simulate halftones and gray scale
Current output resolution of 300 dots per inch has
revolutionized the way companies produce documents. In the
future, printer engines will approach typesetting standards
and will print 1,200 to 1,500 dots per inch.

o New inkjet technology

Low cost inkjet printers will approach the standards of
todays laser printers. Future inkjet printers will produce
near-typeset quality color output (300x300 dpi) on plain
paper and will support grayscale.

o Enhancements to existing publishing software

Software companies will continue to produce and refine their
programs according to industry standard platforms and
environments.

o Improvements with Artificial Intelligence

Software that understands the complexities of the printing
process will change the way workers complete composition and
printing tasks.

Today, a company can successfully implement a desktop
publishing workstation as 1long as expectations are set
correctly regarding hardware performance, software
ease-of-use, installation procedures and printer language
capability. After the hardware and software is installed,
the user must learn to to design effective documents.

The future of the desktop publishing industry is exciting
and will continue to grow. The best way to experience this
technology is to purchase solutions available today for your
current needs and eagerly await the technology of tomorrow.
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PC Integration and Networking

Steve Martin
Hewlett-Packard Company
3404 East Harmony Road
Fort Collins, Colorado 80525

Personal computers have become a strategic resource across corporate-wide
environments, from business-office to manufacturing to engineering departments.
As PC’s become more Predominant, so does the need to successfully integrate
them into a corporation’s information system; companies need a PC networking
strategy that complements their overall system integration requirements.

This paper explores PC networking and integration alternatives. It highlights
company benefits of implementing a comprehensive, unified PC networking
solution, and reviews HP’s standards-based, multi-vendor PC networking strategy.
HP products, from PC LAN implementations to PC-mini integration, are discussed
in the context of a corporate-wide Cooperative Computing Environment.

HP OfficeShare Family of Networking Software
for PC Integration

Scalable Family of Servers
0s22PC

Wide Range of Hosts

* StWLAN 10 for MCA
% * StwLAN 10 for AT
AT Backplane ATBIKOMI®  pgero Cranent
o Mero Cramnel » Thl AN

Backpiare
D08 User 0872 Uner

Extensive Choice of User Hardware

Introduction
PC Integration is the total and seamless integration of the services, capacity, data

and applications residing on all computers interconnected throughout an entire
company. PC users must have easy access to PC and host computing power as well
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as to PC and host data. Full PC integration provides users with easy and cost-
efficient access to all computing power and data that they need to do their jobs
effectively.

Personal computers have become common in the workplace because they offer
increased productivity with specialized applications, user independence, and
desktop fpower. As a result of technological progress, PCs are now found on the
desks of all employees from executives to programmers to clerical personnel,
Companies are recognizing that further increases in productivity require increased
communication between their desktop PCs and departmental computers and
corporate mainframes and now face the challenge of integrating these PCs into the
larger information systems of their organizations. The integration of PCs provides
opportunities for tremendous productivity, quality and cost benefits from increased
communication, network services, and the central administration of assets
(including computing hardware, peripherals, applications, data, and technical
expertise%.

The Benefits of PC Integration

An HP AdvanceNet LAN is the most effective method of achieving PC integration
because it enables the PC to become the entry point into an entire corporate
computing environment at any level, including the local workgroup, department,
site, or corporate processing. ~Rather than connecting PCs to departmental
computers as terminals, or to other PCs using a PC-only EAN with point-to-point
connections to a deﬁ)artmental computer, an HP AdvanceNet LAN integrates
every PC with all other computers on the network, from other PCs to corporate
mainframes.

An HP AdvanceNet LAN for PC integration allows scalable growth from an
individual PC all the way up to a corporate mainframe. It enables companies to
add users and servers when and where they are needed.

Total PC Integration can provide users with the benefits of lower cost, increased
productivity, cooperative computing and multi-vendor integration.

Cost

The price/performance ratio is generally better with a LAN than with point-to-
point connections. A LAN provides better file transfer speed with only a little
more HP 3000 processing overhead. Also, users don’t degrade each others’
individual performance because they each have their own processing power. An
industry move is on to take advantage of this distributed computing environment
by developing distributed applications that minimize data transfer between
processes, e.g., concentrated database access. Because the price per PC MIP is
coming down faster than that of minicomputers, it is easy and cost effective for
users to add more PCs to a network to get more processing power.
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A LAN is also the most cost effective method for integrating PCs with HP 3000s,
other PCs, and minicomputers. The initial incremental cost of LAN connections
compared to point-to-point connections is attractive when considering the
additional functionality, connectivity, and scalability a LAN provides. A LAN
protects users’ investments in new and existing PCs, peripherals, software and data,
and paves the way for their use of future LAI\S functionality including new
distriguted applications.

The functionality provided over an HP AdvanceNet LAN is superior to point-to-
point connections because RS-232 links cannot provide the inter-connectivity,
services, and scalability of a LAN.

Productivity

PC Integration increases productivity in several ways - through multi-system and
multi-vendor connectivity, through a wider and more appropriate selection of
applications and through the use of APIs to develop cooperative computing
applications.

HP’s LAN Manager offering supports OS/2 servers and both DOS and OS/2
clients. The use of OS/2 allows a number of productivity enhancing capabilities
including software access to more than the 640K of memory allowed by DOS and
support of multi-tasking capability.

PC users have seamless access to ARPA services, NS services and OfficeShare PC,
HP 3000 and HP 9000 (LAN Manager/X) servers without having to reboot. This
means increased productivity through multi-system communications with no
gateways and without rebooting.

User productivity is also increased through a wider choice of applications , more
powerful applications, and through utilization of a variety of APIs including
Named Pipes and Mail Slots. APIs allow companies and third parties to develop
cooperative computing applications that meet the specific needs of individual
companies.

Cooperative Computing
An HP AdvanceNet LAN enables users to develop their own or to use third-party-
developed distributed applications across multiple CPUs with one consistent
network user interface. This cooperative computing is the next big step in
application development to meet specific user needs.
Cooperative computing means that each machine does what is designed for:

m PCs are used for word processing, graphics, application development and

decision support
m Hosts are used for centralized applications, database and networking
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m and most importantly, programs can run cooperatively between the PCs
and the systems on the network for optimal overall system performance

Multi-Vendor Integration

An HP AdvanceNet LAN provides inter-connectivity with shared data and
resources residing on multiple CPUs and allows multi-vendor connectivity via
terminal access and file transfer. Host systems that can be accessed include: HP
1000, HP 3000, HP 3000, DEC VAX and UNIX systems.

HP solutions are standards-based allowing excellent multi-vendor connectivity.
HP LAN Manager provides full TCP/IP sEi)port allowing full ARPA services
support (FTP, Telnet and Sockets). As a result, users can easily connect to multi-
vendor environments in CIM, Engineering or Business Office.

PC Integration Alternatives
This section discusses alternatives in the following areas of PC integration:

m network cablin

m network links (%he PC interfaces on that cabling)
m network services software

m application software and

m server selection

Network Cabling

The wiring infrastructure of a building or camfpus is the foundation upon which a
well-conceived network design rests. If this foundation is inadequate, it will be
impossible to build an effective, flexible and manageable network solution.

Every business environment has its own unique needs, characteristics and
computing automation programs. The network must be versatile to meet the wide
range of information needs in your organization. It must be flexible so it can grow
as those needs change. The network must provide connections to many vendors’
systems to JJrotect user investment, and solve complex communication problems.
Users need to be connected together in logical workgroups to share data and
resources. Workgroups then must be connected to a site backbone to provide
facility-wide communication. The office wiring system must be well defined and
limited to a uniform medium to eliminate costly rewiring for computer moves,
adds or changes.

Although the cost of network user interface hardware and software has been
decreasing significantly, the cost of network cabling has remained relatively
constant. Since building wiring has a life span that is two to six times greater than
the equipment it connects, the choice of wiring media is one of the most important
long-term decisions an MIS manager can make.
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HP has developed a comglete set of communications wiring guidelines, products,
and services, called HP SiteWire, to help users with their wiring decisions. HP
SiteWire adheres to an open, proven multi-vendor wiring foundation that follows
the guidelines of an emerging industry standard, EIA (Electronic Industries
Association) TR-41.8. Adherence to standards ensures that the wiring system will
provide multi-vendor compatibility and lasting value.

HP’s wiring architecture addresses the needs of any physical environment and also
provides a way to implement networks in a controlled, step-by-step manner. The
wiring architecture is based upon a distributed star topology compatible with
existing telecommunication systems - providing easy network cable administration,
flexible growth, simplified network management and reduced cost of adding and
moving network users.

The architecture includes the use of a thin or thick coaxial backbone cable with
sub-nets of unshielded twisted pair or coaxial cabling. With support of unshielded
twisted pair wiring, the wiring system that once supported only the phone system
can now be used to also support data applications.

There are many benefits to the use of unshielded twisted pair wiring over shielded
twisted pair and coaxial cable. Unshielded twisted pair cable costs less and is
easier to install. Unshielded cables offer much more flexibility. They are of small
cross-section, making installation easier and requiring less space in ducts and
satellite closets. They also currently support high-speed data transfer. In addition,
the existing unshielded twisted pair voice system in a building may also be able to
support data as well as voice communication, virtually eliminating the large cabling
cost component of a LAN.

‘When a user wants to utilize an existing unshielded twisted pair wirinﬁrsystem
whose condition is unknown, HP offers a unique service, called HP WireTest,
which provides users with an evaluation of the suitability of their existing
unshielded twisted pair wiring for a StarLAN network.

Network Links

A network link is the interface by which a PC is connected to the network cabling.
The network links are sold separately from the services. Network services software
can be used over any of the network links, offering an extremely flexible and
scalable architecture. Every link can be integrated into a single, enterprise-wide
HP AdvanceNet LAN to provide all users with the access and services they need.

HP offers four network links. HP StarLAN 10 and StarLAN allow users to use
existing telephone wiring to support their office data communication needs. HP
ThinL AN is available for those users who have coaxial cable already installed, and
the HP SERIAL Network link provides a remote, asynchronous &)ointoto-point)
link to network services on an HP 3000.
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1. HP StarL AN 10 - StarL AN 10 is a 10 Mbps LAN link, using unshielded
twisted pair wiring, for HP Vectra, IBM PC/XT/AT, IBM PS/2 Models 25
and 30 personal computers and for MCA Backplanes, and HP
minicomputers. HP StarLAN 10 allows users to use high-speed applications
and workstations, such as 80386 processor-based personal computers,
without the need to install new building wiring in many cases. It is a flexible
network solution for integrating PCs and minicomputers in complete office
automation solutions. It is esgecially useful in business office environments
that require a large number of nodes and experience heavy network traffic.

2. HP ThinLAN - HP ThinLAN is a 10 Mbps thin coaxial cable LAN link,
squorting HP Vectra, IBM PC/XT/AT, IBM PS/2 Models 25 and 30, and
HP Touchscreen PCs, as well as HP minicomputers. It is especially useful
where coaxial cable is already installed, or in engineering and
manufacturing environments.

3. HP SERIAL Network - The HP SERIAL Network link provides an
asynchronous connection to HP 3000 computers for HP Vectra PCs, HP
Touchscreen PCs, IBM PC/XT/AT, and IBM PS/2 Models 25, 30, 50, 60
and 80. This connection allows remote PC access to shared peripherals and
PC files residing on HP 3000 servers, distributed applications, terminal
emulation, and network file transfer (NFT). HP Vectra and IBM PCs can
also make this connection via back-to-back HP 2334A multiplexers over an
X.25 network.

4. HP StarLAN - HP StarL AN is a 1 Mbps LAN link using unshielded
twisted pair wiring. This wiring often already exists, runnin\g parallel with
the facilities’ tel%phone wiring. The link supports HP Vectra, IBM™
PC/XT™/AT™, IBM PS/2™ Models 25 and 30 personal computers, and
the Micro 3000 and HP 3000 Series 37. Personal computers on a StarLAN
network can communicate with other PCs and minicomputers that are on
StarL AN 10, ThinL AN or ThickLAN networks via a StarLAN bridge.

NDIS Support

HP’s LAN Manager products su%port the NDIS (Network Driver Interface
Standard) specification, a growing defacto standard for network interface cards.
This allows users to select from a wide variety of HP and third-party network
interface cards.

Mixed Link Networks

IBM, AT are registered trademarks of International Business Machines
Corporation.

PS/2, XT are trademarks of International Business Machines Corporation.
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As specified by HP SiteWire guidelines, ThinLAN or ThickLAN coaxial cable can
be used as a backbone for a site-wide LAN. HP StarLAN 10, StarLAN, and
ThinLLAN sub-networks can be attached to a backbone cable to increase distances,
the number of network nodes, and to provide intercommunication for all of the
computers on these LANSs.

HP’s support of all these links provides users with complete flexibility to meet
specific and multiple connectivity needs for the least cost.

Networking Software
LAN Manager

In 1989, HP announced new OfficeShare networking products based on Microsoft
OS((Z LAN Manager, giving PC users increased capabilities to share applications
and resources across MS-DOS, MS-OS/2 and UNIX operating systems in
multivendor networks. The new announcements enhance HP’s strength in full PC
integration into a site-wide (or company-wide) network.

With LAN Manager from HP, PC users have access to a family of servers -
OfficeShare DOS servers, LAN Manager OS/2 servers, HP 9000 LAN Manager/X
and HP 3000 Business System Plus Servers. PC users also have access to HP NS
and ARPA services. These servers and services can be accessed without the need
for gateways and with one common user interface.

HP’s LAN Manager offering supports integrated NS and ARPA (telnet and ftp)
Services by including an industry standard TCP/IP transport. This provides PC
users a complete, integrated set of services.

The HP LAN Manager for OS/2 software provides the following capabilities:

1. Peripheral Sharing enabling users to enhance communication,
increase productivity, and reduce costs by sharing files and
peripheral devices such as discs, printers, and plotters.

2. Complete Microsoft OS/2 support including the ability to use more
than 640K memory on clients and servers.

3. A higher-performance, non-dedicated server which takes advantage
of large memory support and the tﬁrotected mode operation of the
0S/2 operating system. (This is the feature of OS/2 that allows
multi-tasking). The LAN Manager server software runs on a PC
running the OS/2 operating system. Additionally, users can access
existing OfficeShare and BSP servers and the new LAN Manager/X
server.

4. User-based security system with logon and server-based password
control, group names and audit trailing.
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5. Advanced network administration tools including full screen
mter§ace and remote server control (subject to user permission
level).

6. User-to-user message facility.

7. Comprehensive print spooler capabilities include routing of print
jobs to the first available printer, notification of print job completion
and priority control.

8. Remote program execution enabling qualified users to run programs
on a remote server.

9. Remote interprocess communication allowing the creation of truly
distributed networking application software using LAN Manager
APISs such as Named Pipes, Mail Slots and NetBIOS. Open
architecture enables customization of features by networking
suppliers.

Use of LAN Manager provides users with increased productivity through an
industry-standard, high performance, non-dedicated server, increased flexibility
througrﬁ' an expande range of servers, less training required as a result of havin
one user interface to HP’s entire family of servers, easier administration througﬁ
more powerful network administration tools, secure data through powerful user-
based security and protected investment because of backwards compatibility

The new LAN Manager server software for OS/2 joins HP LAN Manager/X
LAN Manager on UNIX) software for UNIX-based HP 9000 computer servers.
ogether, they allow developers to build integrated OS/2 and UNIX distributed

applications, and provide users a scalable growth path from low-end to high-end

LAN servers. When combined with the existing OfficeShare DOS server and BSP

(Business System Plus) HP 3000 server, the LAN Mana%]er servers (on UNIX and

0S/2) complete HP’s broad family of servers. HP is the only vendor to have a

complete OS/2 and UNIX LAN Manager solution.

The LAN Manager version of OfficeShare is backwards compatible with existing
roducts (existing OfficeShare users are able to talk to LAN Manager servers and
EAN Manager users are able to talk to existing OfficeShare servers).

Like all HP AdvanceNet products, OfficeShare is based on the International
Standards Organization OSI networking model. OfficeShare provides
compatibility with IEEE 802.3 industry standards, and employs de facto standards
such as MicrosoftTM Networks, allowing applications written to the MS-NetTM
interface to function on the network. This support of industry standards ?rotecm
your investment and ensures the widest selection of growth options available. The

Microsoft is a registered trademark of Microsoft, Inc.

MS-Net, MS-DOS are registered trademarks of Microsoft, Inc.
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OfficeShare products also provide a single, consistent PC user interface to all
network services, providing easy user integration into an enterprise-wide LAN.

Applications

With well-implemented PC Integration, users can run a wide variety of
applications from their PCs:

PC Applications - Thousands of PC-Based applications are available from a
multitude of vendors to meet a variety of general and specific user needs.
Applications are available for both DOS and OS/2 operating systems, depending
on the needs of each user. OS/2 applications can be more powerful because OS/2
has released the 640K memory limit and supports multi-tasking. Most of these
applications can be used over a network.

Host-based ?pligatiog - Host-based applications are available from system-
vendors, third-party developers or can be developed within the user organization
to meet very specific needs. There are also thousands of these host-based (mini-
computer and mainframe) applications available to meet almost all needs. Access
to these applications using terminal emulation is easily available over a well-
implemented PC integration system.

Cooperative Processing - An HP AdvanceNet LAN enables users to develop their
own or to use third-party-developed distributed applications across multiple CPUs
with one consistent network user interface. This is referred to as cooperative
computiniand is the next big advancement in bringing more powerful applications
to the desktop.

Cooperative processing means that each machine does what is designed for:

m PCs are used for word processing, graphics, application development and
decision support.

m Hosts are used for centralized applications, database and networking

m and most importantly, programs can run cooperatively between the PCs
and the systems on the network for optimal overall system performance

A%pligg];ign Programming Interfaces (APIs) - In developing their applications, PC
Software developers have a choice of APIs. For PC to PC communications they
can select NetBIOS or Named Pipﬁ}( Mail Slots. For PC to Mini communications

tsl;ey can select NetBIOS, Sockets, HP NetIPC (DOS Only) or Named Pipes / Mail
ots.

As a result, developers can build distributed applications that combine the power
of DOS, OS/2 and UNIX operating systems. They can use the LAN Manager
APIs to develop customized applications or to access many other ?plications that
use LAN Manager APIs. Because LAN Manager is becoming a defacto industry
standard, a significant number of applications are already being written to utilize
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it. In addition, other APIs are available including NetBIOS, NetIPC (DOS Only)
and Berkeley Sockets.

Server alternatives

HP offers as range of servers:
m DOS-Based PC Servers
m OS/2 PC LAN Manager Servers
m HP 3000 (Business Systems Plus) Servers
= HP 9000 Manager/X Servers

Each of these is designed to fit a specific type of user need. If appropriate, a
mixed-server environment can be used. This is extremely useful where user needs
vary significantly within one organization.

Since HP solutions are scalable, HP users can purchase a solution that fits their
current needs and be confident that their investment is protected as their needs
change or their organizations grow.

What to do today to achieve PC Integration

PC integration is the next big step in unleashing the power of employees at all
levels - it gives users easy access to all of the data and all of the computing power
that they need to effectively do their jobs. This section addresses what can %e done
today to ensure that future developments in PC Integration are available to you.

Focus on standards - Standards are the key to remaining open to new
developments in PC Integration. HP is committed to standards. Our strategy is
built on adherence to both internationally accepted standards and defacto
standards such as SNA. HP also is working to drive standards by working closely
with every significant standards organization in the industry to establish standards
which will benefit users worldwide. Examples of this participation include:
founding member of Open Software Foundation, founding member of COS,
driver of the StarLAN 10 standard, Member of X/OPEN, Co-Chair of IEEE
POSIX Committee, Member of OS], etc.

HP supports standards in wiring, networking protocols, networking services and
applications. LAN Manager is becoming a defacto standard. This means more
software, more connectivity and more choices for users. As a result, users can
easily connect to multi-vendor environments in CIM, Engineerin‘f or Business
Offices. HP also provides methods of integrating non-industry-standard networks,
such as;( Novell, into an industry-standard departmental, site or corporate-wide
network.

Select the appropriate server for your needs - HP offers a scalable family of servers

to fit the needs of almost all users. A company can select either a PC server, an
HP 9000 server or an HP 3000 server that fits their current needs and be confident
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that their investment is protected as their needs change or their organizations
grow. They can also be confident that future developments in PC integration can
be incorporated into the systems that they implement today.

Conclusion

PC integration goes beyond just the physical connection of PCs to departmental
computers. It is the seamless integration of the services and capacity, data, and
applications residing on all computers interconnected throughout an entire
company. This integration is the basis for further productivity gains at the desktop.

HP AdvanceNet integrates PC users into scalable, low-cost networks that provide
enhanced PC-to-mini integration, multi-vendor communication, and PC-to-PC
communications, for increased productivity, improved quality, and lower overall
costs.

PC integration is a key part of HP AdvanceNet, Hewlett-Packard’s long-term
strategy for providing high-%uali(?' networking solutions for HP and non-HP
computers. is strategy is based on the International Standards Organization
OSI networking model and includes compatibility with industry standards, such as
IEEE 802.3, and de facto standards such as LAN Manager, to ensure lasting value.
HP AdvanceNet signifies a commitment by Hewlett-Packard to provide powerful
and easy-to-use networks with a well-supported growth path.
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Cooperative Processing: Putting a NewWave Interface In Front Of An HP 3000
By David Johnson
Johnson Computer Software Team Limited
3080 Yonge Street
Toronto, Ontario, Canada M4N 3N1

Telephone: (416) 487 3631

The kind of interface that can be developed on terminals connected to a host computer is
inherently limited by the technology. With the advent of graphic interfaces on PCs we became
acutely aware of these limitations. In fact, as a software development shop, we have come to
realize that the user interface of a system is of fundamental importance. This point of view has
led us to our current exploration of putting a NewWave interface in front of HP3000 based
applications. That is, the user has a PC connected to the host and interacts with the system
through the NewWave office. Our emphasis on the importance of the user interface led us to
undertake the developement of applications with the "front end" on a PC and the "backend" on
an HP3000.

The interaction with the user, in simple terms, takes place via the PC and the data is, in
general, managed in an IMAGE database on the host. What’s involved and is it worth it? We
believe that the overwhelming acceptance of PCs in the market place is in large part due to the
comparative ease of use of PC applications contrasted to traditional mini or mainframe
applications. This point of view is further reinforced by the evident acceptance of the
Maclntosh. If, on the other hand, you don’t believe the user interface is all that important, keep

reading - what follows may be a good argument to stay clear of this approach.

What is involved is a lot of hard work and a lot of learning. While we don’t yet have enough

experience to quantify any results, we believe the resulting systems will be much superior to
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conventional screen driven ones and that once the learning curve levels off, there may not be

much of a penalty in the development effort required.

Of course, the type of application and the intended user is important to consider. A heads down
data entry application to be operated by keypunchers might actually suffer from an overly
sophisticated interface. However analysis tools intended to be operated by senior management

may not be acceptable with anything less than the kind of approach we are talking about.

In general, the approach we have taken is based on the dual premise that PCs (single user,
multi-tasking workstations) are best suited for interaction with users, while more sophisticated
mini/mainframe or "midframe" host computers are better at storage and retrieval of corporate
data. Specifically, we chose the IBM PC running MS-DOS with Windows/NewWave as the
workstation. The PC has found undeniable acceptance in the market place and Windows
provides enough multi-tasking to satisfy the basic needs. Often all that is required is rapid and
convenient context switching. Moreover, Windows is the entry in to Presentation Manager if and
when OS/2 catches on. The host computer, of course, means an HP3000 to us. The glue that

binds is Cooperative Services.

Put another way, what we are setting out to do is to write the interactive part of an HP3000
system on MS-DOS PCs. Basically this involves MS-DOS PCs (an 80286 or better), Windows,

L3
NewWave, "C", and Cooperative Services.

For the user interface we have chosen Windows, and, by extension, NewWave. The first thing
we determined was that it would be easier to develop our first application as a Windows
application and then start adding to it to make it a NewWave application rather then attempting
a full blown NewWave application at the outset. The PC program establishes a connection to the
host using Cooperative Services. Access to data on the host is by Cooperative Services intrinsics,
either by file intrinsics (FOPEN, FREAD, etc.) or by database calls (DBOPEN, DBFIND, etc.)

in almost the same way as a program on the HP3000 would access it. Manipulation of the data
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is done either directly on the PC or with subroutines on the host (residing in an SL on the
HP3000). Further processing on the host can be controlled from the PC by creating remote
procedures, or processes, on the host. This approach introduces a variety of new hardware,
software and new concepts for system designers, programmers, system coordinators and support

functions.

The first task faced by the system designer is to understand the implications of the new
interface provided by Windows/NewWave and new system architecture, a PC, a processor in its
own right connected to the host. There is an enormous difference between this and a 24 line 80
column ASCII terminal connected serially to an HP3000 port. The interface environment is so

rich compared to an ASCII terminal that it takes some time getting used to it.

Just learning the terminology takes a bit of time - the difference between a modal and a
modeless dialogue box wasn’t too difficult, but we found it took a second reading to understand
semi-modal dialogue boxes. Then there’s scroll bars, push buttons, radio buttons, child windows,
pop-up windows, edit boxes, etc., all of which require time to understand where and how they
are used.

It is here that the system designer finds the first major "constraint" on his/her new found
freedom in the HP manual "HP NewWave environment User Interface Design Rules".

These are not guide-lines, these are rules. The designer must recognize the necessity of having
these rules and the value of adhering to them. For a discussion of the importance of adhering

to these rules, see the first chapter of the manual.

While these rules impose what is really a discipline, not a limitation, on the system designer,
they require time and thought. The designer must be familiar with the Microsoft Windows
Application Style Guide and we recommend spending time with the Dialogue Box Editor. At the
very least, the system designer should have a PC on hand to experiment with existing

applications while reading these documents. We discovered a real advantage in having the system
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designers familiar with the Dialogue Box Editor; because so much of the user interaction is with
dialogue boxes, there is a real opportunity to distribute the development process. That is, the
system designers can create the dialogue boxes as part of the system design given to the
programmer. The system designer is "forced" to think through more of the details and the
programmer is relieved of the somewhat time consuming task of designing and laying out
dialogue boxes. Moreover it needn’t be either the designer or the programmer who spends a lot
of time laying out or tidying up the boxes. Any non-technical person on the development team,
such as a technical writer, can be assigned the task of making the boxes conform to the design
rules. All that is required is reasonable hand-eye coordination (you must use the mouse), a good
knowledge of the interface design rules, and the ability to do mental arithmetic (any placement

of items in dialogue boxes are done in dialogue boxes units).

The next challenge we faced was to determine which information should be stored on the PC
and which on the host and where it should be processed. The rule of thumb for storage is
personal data belongs on the PC and corporate or shared data belongs on the host. We have
avoided keeping copies of the host resident data on the PC regardless of how tempting this may
seem. The problem of where and even how to process host based information is more difficult.
Given an application that reads a file (or a dataset) on the host, displays the information for the
user to browse through and update: is it better to start by downloading all the information to
memory or a file on the PC and then upload when the user is finished? Or is it better to read
from the host whenever information is required and update to the host whenever the user makes
a change? The answer is usually somewhere in between and depends upon the typical volume of
data, volatility of the data (i.e. are the users going to make a lot of changes to what they get)
and the type of the connection between the PC and the host. One thing to note is that while
Cooperative Services provides all the IMAGE intrinsics, it does not provide all the file

intrinsics. A sorely missed one is FPOINT.
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Another thing to realize is that in the non pre-emptive multi-tasking environment of Windows,
once the PC program issues an FREAD (or any other file or IMAGE intrinsic) all processing on
the PC stops until the read is complete. Our experience thus far is that there are significant
overheads in terms of CPU usage on the host when processing Cooperative Services calls. It is,
therefore, desirable to structure the application so calls to the host are associated with a change
in context on the screen rather than when a user is working in a Window. Or they should be
concentrated so that the pauses to collect data from the host occur as infrequently as possible. If
the application needs to move a relatively large number of records from the host to the PC, it is
better to write a simple procedure on the host to collect a number of records and pass them to

the PC with a single Cooperative Services call.

Programmers used to developing code on the HP3000 also have a lot of new things to learn.
MS-DOS is not nearly as rich and robust as MPE and can be frustrating. Unless their PCs are
on a LAN, the programmers even have to remember to do their own backup. However, while
switching from MPE to any other operating system means learning a whole new set of

idiosyncrasies MS-DOS hardly presents a major challenge.

Switching to a new language (we use Pascal on the HP3000) is a greater challenge but should by
no means daunt a competent programmer. To develop the kind of applications we are talking
about, the only language to really consider using on the PC is "C". In general this will thrill
programmers used to working in other languages on the HP3000. Objectively, it means not only
learning a new language but also a new development environment - compiler, editors, libraries,
etc. Careful thought should be given to which editor is chosen. Subjectively, it means being
aware of the need for self-discipline in writing code. While Pascal, by its nature, forces a
programmer to write "structured programs", "C" imposes no such discipline. As one "C" compiler
manual admonishes "with freedom comes responsibility”. This leads to one of the biggest changes
with which developers have to cope. On the HP3000, programmers can do a lot of sharing either

at the source code level, e.g., with include files, or at the object code level via SLs. Source
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code, data dictionaries are all centrally located. However when more than one programmer goes
to work on a PC the whole problem of compatibility and consistency becomes an extremely

important one to deal with before too much actual programming takes place.

The big pay off is programmer productivity. The development environment is generally much
better than that provided by the HP3000 and it is fast. Lavish use of the CPU to recompile a
program to add debugging statements is virtually free; this is not something you do without
careful thought when a large Pascal compile can take 15 minutes on a series 37. The difference
can be a few seconds versus 15 minutes. Another pay off, while more difficult to quantify and
very impdrtant to a shop like ours, is the issue of keeping programmers sufficiently challenged.
Give programmers their own PCs and the "C" language to work with to develop software that is

really exciting. There will be a very positive effect on productivity and tenure.

Cooperative Services is the next technical challenge, but for experienced HP3000 programmers it
is the least formidable of all the new pieces. There are some surprises beyond the
aforementioned dearth of intrinsics. Debugging RPCs is one that brought us up short: the first
time a remote procedure fails one is left with a PC no longer connected to the host! No error
messages, no indications of what happened, just a PC that must be rebooted. One method we
use is to do TELLOPS to the console for debugging messages. Another is to write drivers on the

HP3000 and do the debugging all on the host.

Error handling in general in RPCs requires a little more work then in "classical" applications;
one cannot just blurt out a DBEXPLAIN to $STDLIST. All in all, pretty straight forward stuff
although it would probably be the most challenging piece for programmers used to developing

PC applications and unfamiliar with the HP3000.

The really big challenges are Windows and NewWave. There are over 450 Windows calls which
gives an accurate indication of the size of the learning exercise. The books on Windows

programming - all of which seem to be 1-2 inches thick - all admit it is difficult. (The book
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we relied on the most, based on HP recommendation at the NewWave training course, is

"Programming Windows" by Charles Petzold.)

In learning to program Windows applications, everything is a challenge. Windows programs are
all message driven so they require a different structure from classic programs on the HP3000.
Just to get the first application running, one needs, in addition to source code, a resource file, a
make file, an icon file, a header file and a module definition file. It is also necessary to learn to

use the icon editor and dialogue box editor and to understand the compiler libraries.

Planning for "hot links", agent interaction, computer based training and context sensitive help in
New Wave requires careful structural planning. There is a lengthy discussion of this topic in the

NewWave manual.

Debugging Windows programs can be formidable. The first time a program stops and all that
can be done is reboot the system, one realizes MPE has certain advantages over MS-DOS. One
cannot do a break and look at the process with a monitoring utility - one just stares at a
motionless screen. There are debugging utilities such as SPY and SYMDEB , and, although we
have an extra monitor hooked up to our PCs to use them, we’ve relied mainly on inserting

debugging messages and staring at the code.

Familiarity with and confidence in Windows are the two most important assets a programmer
can develop. Once over the initial hurdles, application development can be quite expeditious.
Programming of on-line applications on the HP3000 generally requires a lot of effort and
attention to collecting information from the user, such as "enter the customer number”,
providing a list of valid customer numbers, confirming by displaying thQ name, etc. Windows
provides a set of standard features for this type of interaction and is far more effective than

what can be done with a screen on the host.
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Thus far most of our efforts have been devoted to developing Windows applications, not full
blown NewWave ones. Our strategy has been to develop our first application without the
additional overheads of NewWave and then, once this was proven feasible, to stage in the
NewWave functionality. This is a reasonable thing to do since there is a continuum to making
an application a NewWave application from simply encapsulating a Windows application to
adding all the possible features such as context sensitive help and the hooks for hot links. It also
has some advantage of spreading the learning curve. NewWave functionality and programming
add just that much more on top of what the system designer has to learn. The estimates we have
heard suggest that there is approximately 30% more effort required to develop a full NewWave

application over and above what it takes for a Windows application.

Still there are some advantages that should make this incremental effort worthwhile. Context
sensitive help and the computer based training can, in certain environments, more than pay for
themselves. What really appealed to us was finding NewWave could assume some significant
responsibilities where we had previously devoted a lot of development resource in screen based
applications. For example, in some of our software packages, users have the facility to request
jobs to run overnight. The request often involves providing many parameters and the user may
require several very similar jobs. On the HP3000, we built special mechanisms to allow the user
to create, file, copy, edit and delete report requests. If this functionality is moved to the PC as
a NewWave program, the programming effort is significantly less to provide the user with the
ability to edit the parameters and let NewWave do the filing, copying, naming etc. in a manner

the user can grasp at a much more intuitive level.

While we haven’t got there yet, we suspect the use of the agent will open up a whole new set of

possibilities under the control of the user.
Overall, we judge our investment of time, energy and money in developing software using this

approach to be worthwhile. It represents a major investment, particularly for a small shop like
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ours, but the extremely positive user acceptance points to future successes. It also appears that
once the initial investment is made, there is little penalty to be paid in terms of development
effort, particularly when increases in functionality are factored into the equation.

More and more people have PCs on their desks and are becoming accustomed to this style of
interface. Accessing host data using terminal emulation software will become less and less
acceptable. Putting a Windows/NewWave style interface in front of the host may, in fact, be the

only way to meet continually evolving user expectations.
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The HP Vectra
Glaxo Pharmaceuticals Workhorse in Production

R A Pearson
Systems Manager, Information Management Division
Glaxo Pharmaceuticals Limited
891/995 Greenford Road
Greenford, Middlesex
England. UB6 OHE

Telephone: 01 422 3434

INTRODUCTION

Glaxo Pharmaceuticals is a subsidiary of the world’s second largest pharma-
ceutical company, GLAXO. ltis responsible for manufacturing and marketingin
the U.K., and for manufacturing products for certain overseas markets. Some
three years ago, three major manufacturing centres were authorised and
modern computing facilities were requested. This paper will concentrate on the
technical and managerial aspects of progressing these projects and on the
reasons for building the system we did. It will not endeavour to justify the system
itself although some preamble is provided to give some contextual framework.

OUTLINE OF REQUIREMENTS

The standard personnel, accounting, mailing, etc. systems were supplied as
packages from the Information Management Division. The main new
requirement was for assistance in the actual production areas - where tablets,
vials, and inhaled products are manufactured and packaged.

Good Pharmaceutical Manufacturing Practice (GPMP) requires that detailed
records be kept of the those events in production that impact on product quality.
In the past several pages of records have been kept for every production batch.
There were four major reasons why a move to electronic records was desirable:-
1. Paper records are labour intensive to compile,

2. Once collected paper records are difficult to recall and search through,

3. For a variety of purposes certain aspects of the production records are needed
for use in the company data bases and keying the data is costly,

4. Paper is looked upon as a contaminating (dirty) substanceto havein acleanen-
vironment.
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The customer stated that such systems should be capable of:-

1. Recording resource usage - labour, materials, machines,

2. Recording line events - automatically or by manual means,

3. Recording exception conditions - automatically or by manual means,

4. Making use of data already in electronic form, including data already available
in HP3000 databases,

5. Having, for 90% of transactions, less than a one second response,

6. Interfacing to a variety of devices such as barcode and magnetic stripe readers,
special displays, programmable logic controllers (PLCs), counters, and allowing
digital and analogue signals to provide input and output,

7. Being easily and quickly extended without too much cost and hassle,

8. Being robust to the extent that there are few breakdowns and in the event of
a breakdown loss of production is kept to a minimum,

9. Allowing maximum flexibility of operation in manufacturing,

10. Maintain data integrity across the company as a whole.

In other words the customer wanted everything! And why not if he is paying the
billt

OPTIONS CONSIDERED

After mapping the logic of the system with data flow diagrams, and getting some
idea from our customers of the likely volumes of data, two approaches presented
themselves:-

1. To have the traditional central computer with terminals,

2. To have distributed computer power making use ofthe P.C. which, atthattime,
was coming into its own and down in price!
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Central Computer:

This was the obvious choice - we had built many systems in this way and our
customers were used to them. However, there were always the grumbles - the
computer is going slow; the computer is down again; why can’t we have those
graphics we have seen on Tomorrow’s World? Our development staff too had
their moans - you have to wait an hour to get a compilation done!. If a Central
Computer meant just one computer that was attractive, but experience showed us
that we always needed morethan one - we have currently 17 HP3000s on four
sites throughout England exchanging and sharing data over fast communication
links. There weretoo the problems of interfacing sensors, counters, instruments,
PLCs, etc.. This would certainly require at least one more computer. HP
suggested the HP9000, and this was new territory for us.

Distributed Computers:

Just a tentative idea initially, but soon the attractions became evident. Cost
savings (about +80,000 per manufacturing centre), robustness, extendibility,
resilience, customer acceptance - in fact this approach could meet most of the
requirements given to us. There was a question of response but it was
considered that a good design philosophy could overcome the problems here,
and a fast response for machine control purposes could and should be met with
PLCs. After some initial sizing and experiments to establish feasibility and work
involved, a decision was made to go ahead.

GENERAL INFORMATION FLOWS

{ HP3000 !

| NETWORK |
Quantities Produced Hemeeee Schedules
Performance Operating
Procedures
Resource Usage Operating
Exception Reports Standards
SYSTEMS Bill of Materlials
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PRODUCTION
Fig1
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BRIEF DESCRIPTION OF THE SYSTEM

Fig. 1 shows Information Flows from established company databases resident on
an HP3000 network to the systems in production. All the information required to
make the products scheduled for a series of workstations is collected together
and transmitted. Subsequently when the products have been made all data
collected is sent up to the HP3000 for batch/sleeper programs to update the
company’s databases. In general, this routine is followed once a day but is
sometimes more or less frequent depending on requirements.

OVERVIEW OF THE SYSTEM

| i SERVERS
: HP3000 :
5 NETWORK !
e | | System
Director
Area 1 Area 2
Supervisory Supervisory
Workstation Workstation —| Containers
_LAN | | | LAN
AWork Work Work Work
Station | | Station| i | Station Station
1 N 1 M

Fig2

In Fig..2we see the logical relationship of the Vectras that make up the system. In
general, an area of production comprises a series of workstations, normally
one for each production unit, reporting to and receiving instructions from a
Supervisory workstation. There is a need too, for Server computers, and two
typical ones are shown. The Container Server would hold information on all
containers that can be brought to aworkstation. The System Director shown
is the name we give to the computer that is used to manage the network. More
will be said of these Servers later.
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AREA 1 IN MORE DETAIL

Area 1

Supervisory
Workstation

I LAN

Work Work
Station Station
1 N

Counters Analogue Inputs
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Badge Readers Barcode Readers
etc I‘ecst Equipment

Fig3

A little more on hardware can be seen in Fig. 3. A variety ofinput/outputdevices
are used in production and a sample collection of such devices is shown. These
are connected directly into the network. Typically the barcode reader is used to
identify containers of materials being brought to a production line. Anincreasing
important device is the Programmable Logic Controller (PLC) that is frequently
supplied with amachine as part of its control mechanism. This device will have
its controlling parameters set depending on the product being made. Thusthere
is the possibility of sending data to it automatically. In a similar way it can report
faults to the outside world.

A few words about the LAN itself. It consists of up to 250 nodes connected
by up to 3 Km of co-axial cable. Computers are attached via the serial port, and
there can be up to 13 computers per node. Analogue and digital signals are
interfaced using an appropriate card. A mix of cards can be put in the node
according to requirements. Each serial commmunications card has a buffer
of 1016 characters. Transmission over the co-axial cable is at 375 Kbaud.
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Fig. 4 shows the information flow from the HP3000 to the various workstations
- the data travels viathe Supervisory workstation which retains all the information
for the computers reportingtoit. Thus the individual workstation “knows” what
it has to do; the Supervisory workstation “knows’ what all its sub-ordinates have
to do. Note too, devices are capable of receiving data.

PRIMING THE VECTRAS WITH DATA
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Data is collected as illustrated in Fig. 5; devices can talk with the workstations;
the workstations talk to their supervisor; and the supervisor may talk
occasionally to the company databases. Allthis in virtual real time. In effect, all data
captured by the workstation is transmitted to its Supervisory workstation. This
is useful for recovery in the unlikely event of a Vectra failure. Fig. 6 shows that
if Workstation 1 had failed and was replaced by a working Vectra, all the records
up to the point of failure were stored in the Supervisory Vectra and can be
transmitted to the new/repaired computer. Our strategy is to have a working
computer available ready for substitution but it has not been necessary yet to
invoke this procedure.
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To illustrate how the data flows in practice, let us examine the transactionin
Fig. 7 - not quite typical, as this one is more complex than most. Itis required
to identify materials needed for the production of a product. The workstation
computer holds the Bill of Materials (the formulation); the container Vectra holds
the information on all containers in the manufacturing centre. Typically there are
the five steps as shown. A man will read the barcode of the container arriving
at the point of production with a barcode reader attached to a small hand-held
portable computer. The computer is then connected into the network at the
nearest convenient point and the barcode number is sent to the workstation. This
then requests the container computer for information on this barcode
(container) and on receiving the reply will check the validity of the materials
against the Bill of Materials it holds for the product being manufactured. The
workstation will then send the “sentence” (material is OK/not OK) to the
portable computer for the man to read and take the appropriate action. Such a
transaction involves three computers and the network.

WORKSTATION 1 - VALIDATION OF MATERIALS

Supervisory
Workstation @
Request
Detai
LAN etails
Man Reads Barcode
Barcode
Barcoded Workstation 1 /
Contalners Portable Validate Against Send
Computer Bill of Materials |q— Detalls
with
Barcode
Reader @
OK/Not OK

Fig7
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Backup and Recovery Strategies:

Our experience had shown that, by a long way, the most vulnerable partof a P.C.
is its disc drive, and so we directed our attention to this. Four possible strategies
were considered:

1. Keepalog oftransactions on the P.C., and recover by running the log file against
the dumped file. As the log file and (for speed of recovery) the dumped file would
be on the same drive as the files themselves, all files would be vulnerable when the
drive failed. This strategy is not used.

2. Have twin disc drives on the same Vectra, and “simultaneously” write to both
files. The system can continue working by reading the non-faulty drive. The faulty
drive is replaced as soon as convenient. This approach is used where there are
large files to recover, or where the extra costcould be justified. The container
computer was such a candidate, as recovery over a network would not be quick
enough, and it could slow down other users of the system.

3. Having battery backed up RAM. These are relatively expensive and do nothave
alarge capacity. We do use this in one critical area - in fact we use two which are
written to “simultaneously” as in example 2 above.

4. Sending a copy of all data collected over the network to another computer,
and recover by sending the data back again. This is more complex to put in
place, but has the benefit of having the data on two entirely different computers.
This method is frequently used as it can, in addition, be usedto communicate to
other users of the network, as in the supervisory/workstation scenario already
talked about.

Inthe eventof a Power Failure, recoveryis as above although certain applications,
like the System Director described below, do have a battery backup unit which
allows us to close down the system gracefully if the Power Failure is likely to be
of an extended duration. The network and the application programs are designed
to automatically recover after a Power Failure.

The System Director

At an early stage of development it was recognised that it was necessary to have
ameans of managing the network. When there was a Vectra or network failure
this had to be known about quickly and good diagnostics to pin-point the problem
were essential. The System Director is a Vectra, like any of the others connected
to the network, providing this service. It is resident in the HP3000 computer room
which is manned 24 hours a day and 6 days a week. Any network changes can
be entered into the system via the System Director; problems detected are
automatically time-stamped and logged by the System Director and subsequently
sent to an HP3000 database. This is an important feature as far as our industry is
concerned - this way we can quickly and accurately associate the “state” of the
networked system with the products we were making at the time.
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As the programs running on workstations can affect the quality of our products
it is essential to know and record the version of every program. Our internal
standard says that the first thing a program will do is to send it’s version number
to the System Director. The System Director logs this automatically for subse-
quently incorporating into the HP3000 database.

The System Director has within it a polling schedule for every Vectra on the
network, (and for other devices too) and will send a message to the Vectras
according to the schedule. If the Vectra does not respond within a specified time,
(normally one second) the System Director will alarm the operators.

From the System Director it is possible to “down” and subsequently “up” a part
of the network which may be required for maintenance or for upgrade. As
mentioned above, complete event logs are automatically produced. Similarly
any undeliverable messages are logged to the System Director.

Atleast once a day the System Director will send the date/time to all the Vectras it
knows about, so that all Vectras will tell the same time within about a second.

PROBLEMS ENCOUNTERED WITH SOLUTIONS

When we started building the system the HP Vectra was notaround and so we were
using the HP150. 1 will grit my teeth and say no more about that.

The programming staff seemed to have forgotten some basic data processing
principles. When afile (or record) is sentfrom A to Bthere should be some check
for correctness of transmission - e.g. checksums; record counts. Education was
the answer.

The system should respond to the customer needs. Programmers have a
tendency to look at the technical correctness rather than concentrate on the
waiting customer. Programs should be made torespondtothe customerfirst, and
housekeeping should be a second priority. In one particular case, staff using ID
cards to identify themselves were getting response times in excess of 10
seconds. After re-writing a module of the program response times were reduced
to less than a second, our design goal, - even at peak times.

One possible difficulty known from the outset was the lack of a multi-tasking
Operating System. The production workstation can get information from the
keyboard or from its serial communications port at any time and in particular at the
same time. It must serve both and notlose any messages. It was decided that
top-priority should be given to servicing the communications port, so programs are
written such that the port is always polled. The 1K buffer capability of the node
_provides sufficient leaway here but as- an extra precaution the sending Vectra
always asks the receiving Vectra if itisin a position to receive a message. Using
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this strategy no problems have been experienced in losing messages, and
response has been within our target. Although there are multi-tasking Operating
Systems available today, the cost to implement on a Vectra is considered too
high - unless somebody out there knows differently!

A major problem was documentation - some programmers think that it is
completely unnecessary! Potentially there are a large variety of messages that can
be sent to any machine - which in effect means sent to any program. The uses
and formats of the messages needed to be held and communicated to the
programming teams. To do this we invented the term “Transaction Map” which
in effect describes for a particular transaction which programs were involved in the
transaction and which programs they “spoke” to, and “how they spoke” to
each other. Fig. 8 shows the Transaction Map for receiving Materials onto a
production Line which we have already discussed. These are very like the “Entity
Life Histories” that can be found in some CASE products.

TRANSACTION MAP
Receiving Materials onto a Production Line
Sequence From Device To Device Mess Description
Number Role Role Code
10 LMON PBCR AE Enquiry requesting a reply
20 PBCR LMON AF Reply to enquiry
30 PBCR LMON LH Container barcode from PBCR
40 LMON CTST BE Request for container data
50 CTST LMON BI All data about container
50 CTST LMON B! Container system err message
60 LMON CTST BR Delete container local/backup
70 LMON PBCR v Container OK/not OK message
70 LMON PBCR LF Cannot access container file
80 LMON LSUP DU Material usage
Device Role LMON Line Monitor Computer (Workstation)
Programs T560 T565
Device Role PBCR Portable Computer with Barcode Reader
Programs T406
Device Role CTST Container Store Computer
Programs T403
Device Role Lsup Line Supervisor Computer (Supervisory
Programs T564 Workstation)
Fig8

Two different programs may have the capability of carrying out the same
transaction - for example, in Fig. 8 program T560 and T565 are used in different
parts of the factory but both are capable of receiving materials onto a production
line. Their “role” in this respect is the same, so our documentation must be
capable of reflecting this.
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We had problems associated with picking up data from sensors. The input was
supposed to be +24v + /- 10v; in reality there were frequent spikes of + 100v and
occasional onesof +300v. This generated noise on the LAN causing throughput
degradation on the LAN although the system did continue to work. Suppressors
werefitted, but our engineers recognised they could have been a bit more clever
as regards the wiring. There were other problems too with respect to other devices
but it would take another paper to do these justice. However, all’'s well that ends
welll

LESSONS WE HAVE LEARNED

Documentation would certainly be up front today. The concept of “Transaction
Maps” we now know and understand. Mapping the basic functions (like
Receiving Materials onto a Production Line as shown above) enables one to design
the system so that you only need to decide at the implementation stage where
to run the function. This will be especially true as and when we move to a viable
multi-tasking environment for the P.C.. For example, all the functions/programs
could run on one machine, or run on several machines as we have done. For both
implementations the documentation would be the same; for individual implemen-
tations it is only the addressing of messages that changes.

The various programs were developed on a multi-site basis. Good “up front”
documentation would have helped here, but if there was a choice, a central
development team would be more effective by creating the “learned and cohe-
sive” unit that is required.

We have encountered more compiler errors than we anticipated. Things are
getting better in this area now we have moved to Microsoft Pascal Version 4.0.

It would have been worthwhile putting more effort into the use of data generators
early on. We had written some programs to simulate responsesto messages and
to generate unsolicited messages, but these could have been made more useful
thereby saving coding time.
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A reliable network is essential. Initially we had problems with the network and
as we had already found compiler errors we didn’t know where to look for the
errors.

If you are using sensors, do talk to your engineers - there is nothing better than
talking, reviewing, meeting, and talking again. Itwillsave youtimeandmoneyinthe
long run.

We chose Microsoft Pascal. Today we would choose C+ +.

AND THE RESULTS - HOW SUCCESSFUL HAVE WE BEEN?

Do turn up at session 3601 and find out.
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TELEPHONE TRANSACTION PROCESSING

David W. Stover, CDP
Telephone Employees Credit Union
123 South Marengo Avenue
Post Office Box 7058
Pasadena, CA 91109-7058
(818) 795-8181

SUMMARY

Telephone Transaction Processing is not a new concept; the
technology has been around for a long time. But until the
application was placed on the Personal Computer, it was
often too expensive for all but the largest companies. This
paper discusses the approach taken by Telephone Employees
Credit Union (TECU) to develop a system that would be fea-
ture rich and yet cost effective, improve member (customer)
service, be "easy to do business with", and utilize existing
hardware and staff expertise. At the presentation, trans-
parencies will be shown (and included in the handouts) to
more fully explain the PC integration to the host and PBX,
and a phone call will be placed to demonstrate how the
system was designed to respond to both new and experienced
users.

TELLER#PHONE

Recognizing the Need

Prior to a search for an Automated Voice Response System
(AVRS), TECU projected that the growing popularity of doing
banking business by phone would require an increase in
personnel from the then 26 live telephone operators (we call
them Information Specialists) to more than 50 in less than
five years. These highly trained Information Specialists
provide members with a wide range of information about TECU
products and services, information specific to a member’s
own account, and many banking transactions over the phone.
Examples of transactions are: making an advance from a
line-of-credit to a checking account, making a payment on a
loan, verifying account balances and activity such as when
deposits were received and checks cleared, and sending a
check to the member. This service has received much praise
from members for being fast, efficient, and courteous. How-
ever, because the service is very labor intensive, manage-
ment sought to automate the "easy" transactions (such as
balance inquiries) and thus delay or preclude the hiring of
additional Information Specialists, and provide extended
hours of service.
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Defining the Requirements

After exploring the many features of several Automated Voice
Response Systems with several vendors, TECU management
prepared a Request for Bid which specified the requirements,
including the following:

1) Allow members to call a local branch number and
access a centrally located AVRS (via foreign exchange
network) .

2) Allow members to obtain a wide range of information,
including account, loan/saving rates, marketing, etc.

3) Allow members to initiate many on-line real-time
inquiries and monetary transactions.

4) Allow a switch-hook transfer out of the AVRS to an
Information Specialist upon user request or error.

5) Allow switch-hook transfers into AVRS from anywhere
within TECU’s 10 branches or headquarters office.

6) Make the AVRS "transparent" to non-user members so
that those who prefer talking to a live person are
not aware of the AVRU’s presence.

7) Keep AVRS interaction with the mainframe CIF data
bases to a minimum.

8) Provide extended service hours, seven days per week.

Selecting a Vendor

InterVoice, a company headquartered in Texas, was selected
as the vendor because, among other things, their AVRS was
price/performance competitive, was PC-based with a modular
growth path, included professionally recorded voice words
and phrases, met all of TECU'’s requirements, and they had a
long list of satisfied customers.

Designing the Dialogue

Perhaps the most difficult part of the entire AVRS project
was designing the user specification, which included the
dialogue. This is the detailed document which describes
exactly how the unit will interact with a member, all the
menu options, the error codes, etc. It is a difficult and
tedious task, but if done well, makes the difference between
just a mediocre system or one that is user-friendly and
efficient. The best approach is top-down, or looking at all
of the possible transactions as being a part of a logical
group of menus. Sub-menu layers must be limited, else the
uninitiated user will become totally lost in the maze; if
frustrated by the system, people will tend not to use it.
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Oone of the features which we feel is important to the suc-
cess of our system is the ease of access for the uninitiated
caller. Rather than requiring a separate number be dialed
to reach the AVRS, we decided to place all of our incoming
calls from outlying branches directly into the AVRS (with
the use of foreign exchange lines into a Northern Telecom
SL-1 PBX). Once there, the caller hears the message "This
is the Credit Union, please stay on the line..." followed
by a 3-second pause, after which the call is transferred to
the live operator queue. We then teach the caller that if
they wish to use the AVRS, then to press the "#" key on
their telephone key-pad during or just after this initial
message, which aborts the impending transfer and instead
puts them into the AVRS main menu. With no new phone number
for members to learn (or for us to publish), the usage of
the system was an overnight success. And, for the caller
with a rotary dial or someone who would never use such a
system, they are not offended by being asked to press a
certain key to speak with a live operator.

The Gradual "roll-out"

After a pilot program involving several hundred members, we
were ready to introduce the system to all of our 90,000 mem-
bers. However, we discovered during the pilot that first-
time users tend to "try out" every possible transaction,
thus causing a very long holding-time per call. Non-users
being transferred to live operators would free the ports
quickly; but new users could tie ports up for long periods,
‘thus invalidating all those nice queuing theory models.
Rather than adding a large amount of capacity that would
later go unused, we decided to introduce the AVRS to members
slowly to avoid a big rush of new users.

We introduced the service at the rate of 5,000 members per
week, thus requiring about 4 months to notify the entire
membership. This seemed to work well, giving us a good mix
of new and experienced users, allowing us to provide good
service and seldom running out of ports. Introductory
marketing kits were mailed to each member, explaining how
to "get into"™ the AVRS, and about menus, passwords, and
transactions.

One Year Later

As the AVRS processes more and more of the mundane inquiries
and simple transactions, live operator time becomes more
readily available to work on difficult tasks such as custo-
mer problems, loans by phone, and innovative cross-selling.
There has been no growth in the number of live operator
transactions, and no increase in the number of employees in
this area. However, the AVRS now processes an average of
35,000 transactions per week, and has been expanded from the
original 8 ports to 24 ports. The AVRS has helped the
Credit Union provide better member service, to be perceived
as an innovator, and to maintain and build our market share
in a competitive banking environment.
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Sharing resources i icro computer
Introduction

Today we are witnessing important changes in computer tecnology,
notonly in computer size, today’s computers are smaller than five year ago,
changes also given in the power of the computer itself, the micro-computer
power has increased so much that words like personal computer or micro-
computer dontfit with the real capability of the computer.

The first of these changes was given in 1984 with the first 16 bits based
computer , PC AT model, of course the sofiware running in this computer
couldn’t complely use the hardware capabilities, but little by lititle the
software running in a PC AT or 802868-based computer was taking more
control of the hardware capabilities.

Today the problem is not complely solved but most software can use
all the address mode of a 80286 process.

The advantages of this processor are : more address capability given a

major control in memory and hard drives.

Processors like 80386 begin to be used in the computer world today,
without a real software that can take all the procesor advantages. In 2 or 3
years all the software will be capable of using more than 16 Mbytes in RAM

and hard disc with more space.



it we talk about speed in a 386 based micro-computers the panorama

* Capabilities in memory management that can compete with the
smallestin some mini-computers families

* Speed enough to be used as servers in LANs

» Hard disc to storage all the lan users information

When we make a connection of several micro-computers in a LAN
some minicomputer s features can be used without lacking velociy.

A mini-computer connecled with micro-computer 80286 based and
80386 based can work linked in two ways :
1.- Micro-computers as mini-computer s workstation

2.- ALAN connecled with the mini-computer using the lan serves as a
font-end to the mini-computer.

it’s clear that we win power and performance with the conecclion
because the capabiliies of process in each kind of computer is enhaced with
the other end.

This is loday’s panorama in the compuler arena when we talk about
connectivity,



USER VIEW

When we present this panorama the user will make two important
questions that have to be solved before making any connection.

There is an answer to be made lo our compuler's experls in

conneclivity :

What I can do if I have a mini-computer and my users wants to share
resouces among thelr work-station (PC based) and the minicomputer ?

AND

What kind of resources can they share ?

The first answer, the easy one, in this case is : Basicly we can share
files, printers, disc drives and any other hardware connected to the server or

connected to the mini.

The second answer, the hard one, is : We can also share information
between the equipment, taking advantage of each kind of equipment.



From the micro-computers the resources to be shared are:

* Monitor

* Keybord

* Drives, hard drive and floppy dirive

* RAM memory

* Microcomputer CPU

* Microcomputer co-procesor if it's present.

* Another micro-computer hardware just like mouses and scanners .

From minicomputers the resources to be shared are:
* Hard drive

* RAM memory

* Mini - computer CPU

* Tape unil

# High - speed printers and plotters

» Huge data bases

Working with these two equipment linked together the computer
process and performance in all the system can be enhanced and made
much eficcient than of a minicomputer with dumb terminal or a micro-
computers stands alone, |



The advantage of sharing resources cannot finish with the computer's
hardware, if we only share hardware and not software we are not winning
anything, because our intelligent terminal, in this case a micro-computer, is
working in the same way that a dumb terminal, with the clear lose of power
in the micro-computer,

To make the subjet cleaver I’'m going to show the process in a dumb
terminal connected with a mini-computer and the process of a micro-
computer linked with a mini-computer :

The dumb terminal’s behavior is in this order of process :
a) In the terminal the user writes a command

b) The command is sent to the computer, letter by letter, the user gels a
background answer given by the computer in each lelter displayed in the
terminal

The CPU in the minicomputer is interrupted with each keystroke given
by the user making an overhead time in the process.

¢) When the user hits [RETURN] the computer process’s the
command

d) The user will wait until the computer processes this command and
sends the answer to the user.



The next skelch is a ilustration of this process :

With an intelligent terminal the process can change substancially in the
next order :

a) In the terminal the user writes a command

b) The command begins to be formed lelter by letier in the micro-
computer

¢} When the user hits [RETURN] the micro-computer processes the
command, and if it is a valid command it is ransmmited to the compulter, if it
is not a valid command the user is informed without disturbing the main
processor.

d) When the computer processes the command the user gels an
answer.

In the next skeich we can see the difference in the process



In bussiness aplications there is an existance of too many little tasks
one just like fields validation or display management or keyboard atendence,
all these tasks can be done by an intelligent terminal, lelting to the

minicomputer free of all this task.

if the main processor can be used without wasting overhead time
attending dumb terminals , the processor wins time to use in the task
involved with the process of information.

This team-work style is of greal advantage in offices were the main
work is based on huge data-bases shared by all the users, usually in this type
of office the user has an overhead time when the mini-computr atlend each
keystroke given by the user or refreshes the monitor.

A solution to win time and performance is replacing all the dumb
terminals in the system for mini-computers.

At once the user will have more compuler facilitied sharing hadware.

The next step is developing applications that share the process time in
each computer.



NTERNAL W

POWERHOUSE is a plafform to develop applications where the
process time is shared in each computer.

Micro-powerhouse is a subset of powerhouse running in a HP 3000,
with this subset we have all the tools needed to make software linked in this
two kinds of computers.

The software running in the workstation ( 80286 based microcomputer
) will make all the validations in fields, when the user finishes with the
transaction the workstation sends the transaction lo the minicomputer and the
user is free to make another fransaction or wait for the answer.

The steps o make this link are:

a) The form is captured in the worksation

b) All data is transmmited o the mini-computer

¢) The transaction is processed by the mini-computer

d) An answer is given to the user when the processor finishes with the
transaction.



All this steps are invisible to the user given a befter time of processing.
The workstation task are :

* Validate fields

* Windowing

* Menu management

» Hardware administration like keyboard, monitor, mouse

» Acess to a local printer using it as a slave printer.

To the user the process will be real fast because il is done in the

workstation CPU until the moment to change the data base.

When the user is filling a form to process data in the minicomputer, the
proccess involucred with the form by itself is done in the workstation faster
that making all this process in the minicomputers.

In a workstation filling a form with 20 fields can be done in 3 min.
Filling the same form working with a dumb terminal can lake as long as 10

min.



The mini computer is used to keep data integrily in huge data bases
acceptling all the transaction from the user.

The mini-computer task are :

2) Transaction vality

b) Data base integrity

¢) Share hardware resources
d) Data security

Putting togheter this team we will gain time and obtain an excellent
performance in the system

Connections

Althe Universidad Anahuac and other schools related to the university
we have 2 types of instalations :

1) An HP 3000 with workstation, 80286 microcomputers, linked like
terminals and running powerhouse applications.



2) A star-lan using the server like a front-end o the HP 3000

in this mode the worksation is running an inteligent terminal emulation
with capabilities of printing and saving data in the workstation .

Using an environment like WINDOWS we can oblain a good
performance in the system, OS/2 is our nexttry in conneclion to use the muiti-
task capability in the workstation.






Distributed Processing:
Getting Users and PC's into the Act

Don Grady
Infocentre

One Penn Plaza
Suite 1620

New York, NY 10119
(212) 563-2145

wWhile speaking at a local users group meeting in upstate New
York, I asked members of the audience what they used their PC's
for. One member raised his hand and growled, "We use them to
heat the room." The audience laughed and several people nodded
- their heads in agreement.

It seems that the demand for personalized computing has, in the
minds of the mini computer community, exceeded its usefulness.
Other than spreadsheets, word processing and DBase-type
applications, many PC's are used for little more than terminal
emulators. (A user once asked me what kind of configuration I
would use if I wanted to '"network" individuals into a
"centralized server" that would allow "shared accessing and
updating" of information. I suggested he hang a few terminals
off of an HP3000.) The point is, once we get past the jargon,
PCs are still quite often used as terminals or standalone
processors. And MIS managers are justifiably angry that DP
dollars have been spent on a few high priced "personal”
computers rather than on resources which could benefit the
general processing community.

The problem is not that PC's aren't valuable to us, or that we
have no use for them. our frustration is, in part, caused by
our acceptance of the PC, or at least the PC's power. The
implicit question is "Why can't we use all of this computing
power to create a more efficient processing environment?" Our
focus will be on three ways in which we may answer this
question:

- allowing users to download data from minicomputer to PC

- porting standalone applications between minicomputer and PC
- distributing processing across minicomputer and PC
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I. PC Downloading -
A. The First Stage -- Transferring Files

When PC's began to gain increased acceptance in the early
1980s, the need to share data among machines became apparent.
All PC's allowed users to port data from PC to PC via floppy
disc, but data stored on mini or mainframe discs--data
generated by the day-to-day activity of running the business--
was inaccessible. Programs were eventually developed that
allowed PC's to 1link to the host and transfer files up (to
host) or down (to local PC). This was great for data stored in
flat file format, but other than word processing files or
source programs, most information was inaccessible to users
since it was locked safely away in a privileged file of an
IMAGE dataset. To get at data, a program had to be written
that would open and read a dataset, create an MPE file, and
then download it to a PC. (Uploading required the reverse
process: reading an uploaded file and programaticaly "putting"
or updating records in a dataset. Since users could not, for
the most part, write these programs, and since programmers were
unable to respond to the volume of requests from each user,
downloading and uploading were limited to those processes which
were repetitive and clearly defined (such as extracting data to
be merged with word processing programs.)

To become valuable to the PC user, a program would have to
be written to allow flexibility of extraction. The programmer
had to be taken out of the loop so that wusers could freely
manipulate data and customize the files that he would
ultimately download to his PC.
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B. Ad hoc Report Writers to the rescue

Several utilities--Query being the most common--were available
to users as a means of accessing data. But although data could
be manipulated, there were several problems: a user had to have
a good understanding of how IMAGE stored information so that
appropriate sets could be joined and read efficiently; he had
to know what data was located in what fields, sometimes needing
to inquire within a field (as in arrays or compound items) and
most importantly, he had to devote time to write and debug
code. Finally, even if the utility provided the ability to
create records in an MPE-like format, that format had to be
further modified so that it would be acceptable to the PC's
- program. Even experienced programmers found it an effort to
customize file formats for PC programs. To successfully allow
users to download data, a report writer must be friendly enough
to perform complex database functions simply and
understandably, it must recognize differences in PC formats, it
must not rely on the user to write code, and finally, it should
download the data automatically as part of the file creation
process.

The solution to the above problem requires three components:

1) a sophisticated dictionary for database redefining
2) a flexible reporting facility for accessing data
3) a download utility

The primary purpose of a dictionary in this case is to redefine
the database so that it is meaningful to the user. This requires
several levels of redefinition:

- At the item level aliases should be assigned to items so
that they are more meaningful to the users.

~ Sub items for compound fields or arrays should be assigned
so that each one appears to the user, as a separate item
rather than as a position or occurrence within an item.

- Temporary variables and macros can be added so that

repetitious or complex programming logic can be stored in
the dictionary.
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= At the set level, aliases can be assigned for sets or files
to make them more meaningful to the user.

- At the group level, sets, files, or databases can be joined
so that a user is presented with a concise listing of items
that are extracted in the most efficient manner.

At the reporting level, users need to be able to create
downloadable data in much the same manner as they would
generate reports. The primary difference is the format of the
output which is governed by the PC program. The download
utility must recognize the required delimiters and input them
automatically, and since these delimiters are different from
program to program, users must be able to customize them.
Users must also be able to do programatic functions such as
creating temporary variables, sorting, control break
processing, and conditional logic. For the programmer to be
taken out of the loop, it is important that users be able to do
the kinds of processing that programmers do.

Finally, a download utility or process should be incorporated
into the software. Parameters in the host program establish
the download utility to be run and automatically transfer the
data from one disc to another.

An example of how the above process might work is as follows:

A sales manager would like to compute the commission for
his sales reps which he does at the end of every month on
a spread sheet program. Using an emulation package on his
PC, he 1logs on to the HP3000 and runs his ad hoc report
writer and generates a report, sorted by sales rep, that
displays the products he sold, the price, an extension and
total. Once satisfied that he has the desired data, he
generates the report in a delimited format that is
automatically downloaded to his PC. He may then massage
the data (add bonuses, subtract exclusions, perform "what
if" calculations) with processes more easily done on the
PC. Without a programmer's assistance, the user has
customized data for his PC and done so without having to
learn a new language or software package. And although
the PC and HP are performing very different processes,
they are "networked" in a loose sense of the word since
they are sharing common files and similar data.
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II.

Portable Applications

In the previously mentioned example, a file is transferred from
one disc to another so that common data can be shared by
different programming processes: one machine performs a batch
process from a database, the other performs a spreadsheet
function. Suppose, however, we needed to perform similar
functions on either machine. Specifically, not simply
transferring a data file, but an application: DBMS and program
code. We could provide similar benefits as in the previous
example--familiar programs on either machine, ease of use,
common data--but now the PC 1is processing 1like the
minicomputer. In short, processes that were previously only
performed on the HP can now be offloaded to other CPU's. This
can be beneficial in two ways: saving resources while
developing applications; saving resources while running
applications.

In the first case, those shops that develop and process on the
same machine know the effect of running database utilities and
compilers during the working day. Performance in minimized.
Those of us lucky enough to work in environments with separate
development machines realize the performance benefits to both
users and developers by splitting the tasks. To further
optimize the process, we can use each PC as an individual
development station dedicating all of its resources to
compiling and testing databases and source code. Completed
applications <can then be ported up to the HP and
compiled/created once to put it into production.

More important are the resources that can be saved by moving
the production process to the PC. If we can perform
minicomputer processes on the PC, we buy ourselves more
computing resources for the other HP 3000 users and dedicate
all 640K or more of our PC to one process. The performance
increases at the PC level are dramatic.

To offload processing in this way is currently being done and
should be optimized by looking for the following:

1) Compatible Database Management System. Developers should
never have to do duplicate work. Once a DBMS is developed on
either mini or PC it should be portable to the other machine
without the need for modification.
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2) Powerful DBMS - Relational DBMS's on the PC do not provide
fast retrieval or allow for complex IMAGE data handling; IMAGE
provides for complex applications but does not allow for
friendly relational access. Ideally we would want the power of
IMAGE with the relational features of popular PC Databases.
(see Speedbase from Infocentre for the best-of-both-worlds in
PC databases).

3) Compatible source code. As we said, duplicate programming
should be avoided. Source code that can run, unchanged, under
MS DOS or MPE is a must.

Applications for this type of processing are quite common:
sales reps who maintain a subset of corporate data -- customers
and prospects for their specific area -- on a portable PC;
point of sale systems that emulate corporate order processing
at small, single-user branches; manufacturing plants that

collect labor data on the shop floor away from the host's
location. Building on our previous example of the sales
manager, we can now have a scenario where a similar process is
run to generate commission data, except that now the processing
is done on the PC rather than the HP3000. The end result is
that where once the HP did most of the running and then relayed
the data to the PC, the PC can now run two legs of the race and
allow the HP to perform its functions faster and with less
effort.

Distributing Processing Across PC's

Up to this point, we have been dealing with either-or
situations: either the HP is processing or the PC is
processing. In a true distributed environment, this is not the
most desirable situation. Optimally, we would like processing
to be a cooperative effort with the computers controlling their
resources without user intervention.

Instead of being like a race where one runner runs a leg than
stops while the next one runs, cooperative processing is like
racing a two-seater bicycle. Sometimes one pedals harder than
the other but the overall work is shared and the end result is
faster performance.
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An example of a cooperative environment would be the following:
An order entry clerk places orders on a PC which has a subset
of customers stored on its hard disc. The entire customer
database is located on a disc controlled by the HP3000. When
placing an order, the PC looks first to the local database for
the customer record. Not finding it, the HP3000 database is
searched, the record found, and then retrieved and stored on
the PC for subsequent orders.

What has happened here? The processing of the order --
"putting® the order header, calculating the order number
initializing fields, checking edit masks--is done on the PC.
The DBGET is done on the HP3000. Transparent to the user, the
program has decided where to get the data. (And it Jjust so
happens, that in this example the PC is pedalling harder!)
This is the optimum situation. Many installations have
substantially more aggregate processing power with their PC's
than on their HP3000. By tapping that power, we distribute the
workload and create a more efficient environment across all
machines.

Distributed Processing Concepts
How do we go about establishing this kind of environment?

[One solution is Infocentre's Speednet product. Speednet is a
unique program that allows IMAGE on the HP3000 to process
concurrently with Speedbase (IMAGE-like PC Database). The
following concepts are derived from Speednet.]

- Establishing sessions.

To begin, a session must be established on the HP3000. This
may be done in two ways: Session mode and dedicated mode. In
session mode, the user runs a terminal emulation package and
logs on to the HP3000. In this case, users control access to
the HP3000. In dedicated mode a system manager streams a job
which establishes the network by dedicating ports to the
process.
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- Directing traffic.

Control of where the data comes from (PC or HP) is done in the
PC's database. A line of code in the schema specifies whether
data is Remote or Local. No coding is required at the
applications source code level. Because the network is
established in the schema code, the network is independent of
any one programming language and it may be used with existing
HP3000 IMAGE databases without changing these databases.

- Aging Data - Static vs Dynamic Data

Just as disc caching stores frequently-used data closer to he
CPU, data in the network may be stored and aged on the PC for
specified lengths of time to facilitate access rather than
forcing an IO to the HP3000 for each record. Database
developers may wish to redesign their PC databases so that some
items which change frequently (dynamic) are accessed from the
HP3000 in a real time manner, while data that changes
infrequently (static) is aged on the PC for a specified period.
The developers can minimize IO's to the HP by aging as many
fields as possible and accessing dynamic fields only when
necessary.

Uploading/Downloading/Updating

In this distributed environment, downloading and uploading is
done more smoothly and efficiently. Unlike the two-step process
described in section I, where one program is used to extract and
format a file, another is used to download it, downloading (and
uploading!) is done in one step in much the same way as a
program might move data from one set to another on the HP3000.
The only difference is that one set is defined as local in our
schema and resides on the PC, the other as remote and resides
on the HP. When creating a record in a remote dataset, we are,
in effect, wuploading; when reading a remote set and writing to
a local one, we are downloading.

Similarly, updating is done by moving a value to a field
specified as REMOTE.
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To illustrate with an example, we'll refer to our sales manager
who has adjusted his salesman's commission records on his PC
locally and now would like to write a summary record in his
commission file and also update the balance of total sales for
each salesman. Both commission and salesman file are located on
the host. One program would read the PC data, summarize it, and
finally upload to and update the datasets specified as remote.
Programmatically, this is a typical process. The uniqueness
lies in the fact that it occurs across different discs with
different CPUs.

Conclusion

We began by describing how disgruntled many MIS people are over
the underutilization of PC's. Where should the MIS
professional take his company? The answer, obviously, is that
he should take them where they need to go. But more
importantly, he should have the vision to invest in solutions
that will take them where they want to be. Today's PC solution
should be compatible with large mini/mainframe systems.
Portability of data and applications rather than specific
product features are the criteria by which to judge a software
selection. And although today's PC's may be "heating the room,"
the technology exists to integrate them with the HP3000,
initially with report writers that download, but ultimately,
with other PC's that will share the processing load. This is
the goal for the future.

At a seminar in a predominately rural area, I was being
severely tested by an attendee with some very detailed
questions on distributed processing. I assumed some complex
network was being used by which a myriad of PC's were
dynamically processing across multiple platforms and operating
systens. I asked, "wWhat is your current configuration?"
"Jell," he answered, "we've just installed Reflections on our
Vectra...." Exasperated, I asked why, given his simple
environment, he was so interested in such highly progressive
technology. "Son," he said, "out here we plant seeds, not
flowers." And that succinctly expresses the focus of today's
MIS manager: planting software solutions that will allow us to
reap benefits with today's technology but that will also grow
into solutions for tomorrow. In evaluating software, we should
concentrate on solutions that integrate PC's and minicomputer.
Anything less simply has no future.
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Enhancing System Resources by using Personal Computers
Leroy Friesenhahn

Blanket Resources
12337 Jones Road
Suite 408
Houston, Texas 77070

(713) 469-0869

The personal computer (PC) has touched our lives in many ways since its introduction in the early 1970s.
With the power of the PC rivaling the HP3000 Series II and IIl of yesterday and the availablity of "user friendly
software”. the PC stands ready to improve our personal and organizational productivity in numerous ways.

In the past. improving system performance was approached in one of two ways: Purchase a larger computer
or eliminate the number of users using the HP3000 system at a given time. The first alternative proves to be
very costly and one that many organizations cannot afford. The second option, reducing the number of users
using the system at a given time. may cost less to implement. but usually cost the company more in poor
information processing. A better method of improving system performance is to transfer task from the
HP3000 to the PC. This method eliminates the number of active users using the system at a given time. thereby
improving system performance and users productivity.

With the CRT firmly established as the accepted tool thru which the company’s information is viewed and
processed. the PC is a better alternative with many enhancements not found on standard terminals. The price
of a PC is very competitive with that of a new block mode terminal.

A terminal emulation program, such as Reflection from Walker, Richer & Quinn. enables a PC to function
as a sophisticated terminal with many features not found on block mode terminals. These features can reduce
the load placed on the system and thereby improve system performance.

Type Ahead is a feature of Reflection that provides the user with the capability to type in a series of replies
before the system is ready to receive them. The keystrokes are stored within the PC until the HP3000 is ready
to receive them. As the system request additional input. the PC responds with the next response. This allows
the user to continue with other tasks while waiting for the system to complete its assigned task.

The PC. thru the terminal emulation. can store its display memory. Transferring the information from
display memory to a PC file allows the user to sign off from the HP3000 computer and view the information
with a simple PC editor. This feature allows information listed to the screen to be reviewed without the
necessity of the HP3000 computer being on line. The file can be printed with a printer attached to the PC.
Sensitive information can be printed without sending it to the system printer. Remote site can save considerable
money on long distance charges by displaying the informationto the PC screen, disconnecting from the main
HP3000. and saving the information to a PC file for viewing throughout the day. Once the information has
been saved to a PC disk file. it can be rewritten to the screen for viewing. From within Reflection after the
information has been displayed. the procedure for saving the PC display memory is as follows:

Press Alt Y (Display the Command Line Prompt)
SAVMEM  (Saves display memory to file SAVMEM)

The information has been transferred from the display to a file called SAVMEM.
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File Transfer is another important function provided with the terminal emulation software. File Transfer
allows for ASCII or Binary files to be copied to or from the PC. This process allows programs on the PC to
view. manipulate, and print reports from data stored on the HP3000 computer. PC editors, word processing
or spreadsheet software can use this data to produce documents without burdening the HP3000 computer.
This eliminates the need for the main computer to. execute word processing, spreadsheet. or additional report
programs which reduce system requirements. From within Reflection, the following commands are used in
executing a file transfer.

Press Alt Y (To display the command prompt)

RECEIVE C:MYFILE.TXT FROM MAINFIL.PUB
(To receive a file from the Host)

File MAINFIL.PUB on the HP3000 is transferred to the PC and named MYFILE.TXT
or

SEND C:MYFILE.TXT TO MAINFIL.PUB
(To transmit a PC file to the Host)

File MYFILE.TXT on the PC is transferred to the HP3000 and named MAINFIL in group
PUB

With more information being stored on the PC. a means of recovering the data should a PC catastrophe
oceur is essential. Backing up the PC to the HP3000 is a perfect solution. This operation eliminates the need
for expensive PC tape backup units, or enormous quantities of floppy diskettes. The operation can be set to
perform automatically at night. This saves the user time and data. Most users would rather take a chance that
their PC system will not fail than spend valuable time during the day to backup up their hard drive. The
following is a simple program used to backup a PC to the HP3000 during non-working hours. The user is only
required to type in "BACKUP" at the " prompt before leaving for the day. The PC will wait until a
predetermined time and begin the backup process. The program is stored in a file called "HPSAVE.BAT".

File: HPSAVE.BAT

R1 MONO.CFG BACKUP.CMD
The batch file invokes the backup command file

File: BACKUP.CMD
WAIT UNTIL 2300 istart backup at 11:00pm

PTRANSMIT ™ :get colon prompt
TRANSMIT "HELLO MANAGER.PC™M" :log on
WAIT FOR":~ Q" :wait for go ahead
BACKUPC:**S/C :backup command

IF ERROR-CODE > ¢ :report error

TRANSMIT "BYE~M"
DISPLAY "~ [H" [JError in Backup. "
STOP
ENDIF
TRANSMIT "BYE M" :0k. sign off
EXIT

By using a PC with a terminal emulation program, a PC program and a HP3000 application can be executed
nearly simultaneously. Flipping between sessions is as simple as pressing the Alt-Right Shift Key.
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Developing new or maintaining existing software is an excellent example of using the PC and HP300C together.
Begin by starting a session on the HP3000. Using the file transfer facility. the source code is down loaded to
the PC. A PC editor is used to modify the code. After editing, the program is transferred back to the HP3000.
The program is then compiled on the HP3000. If errors occur during the compile, the program can be edited
on the PC and the errors viewed on the HP3000 by switching between the PC editor and HP3000 session with
the simple pressing of two keys. The HP3000 no longer supports the overhead of an editor and the programmer
can continue to be productive while the compile or test is being performed on the HP3000 computer. During
the time the programmer is making changes to the program, the connection between the PC and the HP3000
can be dropped. This saves on telephone charges if a dial up line is being used.

The PC is capable of exchanging information with the HP3000 system but only thru ASCII or Binary file
transfers. The majority of information stored on the system is in anIMAGE database. The following is a
procedure written to transfer information from an image database through query to an ASCilI file. Down load
the file to a PC for use by a PC spreadsheet program. The user executes the file called GETDATA which calls
the file GETINFO.CMD through Reflection. This procedure sends the commands to invoke a query procedure
to retrieve information from an image database and store it in a delimited file. HP’s Editor is used to change
the "?" delimited to a "." delimited file for use by popular spreadsheet programs.

File: GETDATA.BAT
R1 MONO.CFG GETPAY1.CMD :invokes the file GETPAY1.CMD
File: GETPAY1.CMD

QUIET COMMAND ON
PTRANSMIT ™ :gets colon prompt
TRANSMIT "HELLO ART.MANMAN"M"  :logs on HP3000

WAIT" "~ Q" waits for reply

TRANSMIT "PURGE QSLIST~M"  :purge existing file
WAIT FOR "'

TRANSMIT "FILE QSLIST:DEV =DISC:REC=-120..F. ASCILNOCCTL " M"

WAIT FOR "

TRANSMIT "RUN QUERY.PUB.SYS ~M" :run query
WAITFOR""

PTRANSMIT "DEFINE"

WAITFOR" "

PTRANSMIT "MANDB.DATABASE"

WAITFOR" "

PTRANSMIT "ASK"

WAITFOR " "

PTRANSMIT "5"

WAITFOR" "

PTRANSMIT "IM"

WAITFOR" "

PTRANSMIT "DATA.SPECIAL"

WAITFOR" "

PTRANSMIT "TERM"

WAITFOR""

TRANSMIT "XEQ IM1.SPECIAL~M"  :execute query procedure
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WAIT FOR ""

TRANSMIT "EDITOR ~M" :invokes HP editor
WAITFOR "
TRANSMIT "T QSLIST.SPECIAL ~M"
WAIT FOR "
TRANSMIT "CHANGEQ #?# TO #"# IN ALL ~M" ;change ? to "
WAITFOR "/
TRANSMIT "CHANGEQ #*# TO # # IN ALL ~M"
WAIT FOR "/
TRANSMIT 'K ~M" :save file

WAIT FOR "OLD?"
TRANSMIT"Y ~M"
WAIT FOR "/
TRANSMIT "EXIT ~M"
WAIT FOR ":" :after reply transfer file
RECEIVE "C: ACCTNG TRAN.PRN" FROM “QSLIST.SPECIAL" ASCII
TRANSMIT "BYE ~M"
QUIET COMMAND OFF
EXIT
Query Procedure File: IM1

FIND ITINONE""
OUTPUT = LP
REPORT NOPAGE
D1,"?".1 :surround fields with ?
D1.ITNO.19
D1"? 7".22
D1.DESC.52
D1."?".54
D1.LPPLLH,65.E1
El1"ZZ7777.99"
END
Although the above process will save a system’s resources and transfer data from an image database to a

file on a PC, a product called "Information Access” from HP is available to perform the tedious task of

developing a Query procedure for down loading data into many ditferent PC formats. The following highlights
the process of selecting, retrieving, down loading information.
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Remote Tables

HP Rccess
Use Enter to Select 1 to 3 Tables and Select Choose Colunns

Tables Names:

[Bill-To Cust i | General Ledger | | Sales Order | Sales-Line ;

S¥6- INRCE i | SYS-IMACE § | 8Y6- INACE | 8¥6-1MACE i
| Aocount Receivable | | A/R-Line Itews ] | Tax Code
| §YS-IMAGE - |svs-1macE | sys-1meE !

h ] I 1T r

{Product Tupe P P l i

| SYS-INRGE i : !

Table Description: Bill-To Customer

iChoose |2|Remote |3|Delete {4! 5]
iColunns | |Table | ilable H !

‘Other |7 |Help  'B[Main |
eus |

After logging on to the HP3000 and executing Information Access select the desired dataset.

S
Renote Tables

HP Rogess
Use Enter to select the colwms of interest  then choose Define Query

Bill-To Customer < 7 Recs) l
[ Bill-To tunber | l’l:uslnner Tupe ! |Nan. " Tline t
! :
Line 2 Line 3 i Iune a i lLines
Do
¥ H
| Telephone Number j Ipw Terns 1 I | [

tDetine |2/Prev  3[Mext [ a[Join | S|Renote | 6:Select |7 Help 8|Main i
| Que Yable | |Table | |Coluwmn | Tables | LRIl ! LT

—_—

Select the desired dataset followed by the fields from the selected dataset.
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Define Query
HP ficcess
Getting Records now. sxs
191 le Is 4 Sec to
Result ¢ 7 BReos)
Bill-To Nurber Nane
or = s
or = -
or = =
or = =
or = -
or = -
or = =
or = =
or = =
or = .

Gather the selected records for further proccessing,

]
Display Table
HP RAcoess
Hith (Soroll Look) ON._ press the oursor key to see more data.
Bofo Record
RESULT « 433 Recs)

Bill-To Number Name Telephone

10000 Heyerhaeuser Co €512343- 9898

10881 Sunmit Data Corp 1512 16254545

10082 Summit Information Corp. 1512 625 -0081

1eee3 ht Hay Enterprise (214)123-2233

10015 Inc €713)345-9898

10817 JP Canslmhon (714:876-5899

) Heotoonig tedvol (Hmin

23807 t;:u’l’g: B g 1 4141123-3434

Data m €512)353-754

88081 I)a(l'\ Fnslmrs inc 1515 15450881

95866 Cromn Inc €714)654-9330
1 Qutput 12 3! nef'me . S.Define g ;Other i7; Help ig ‘Main I

Juble | 'Bﬁl“ Query Kews ; Mooy

Display the records selected. Additional selecting can be performed.
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Output Table

HP RAccess
Hightlioht the desired ocutput option. then ohoose Perform Duteut

FIELDINFO :
x
ASCII i !visical Dir . | Quoted BRSCI Lotus HKS R
Local File | Local File i lLocal File {Local File :
) “pcr | |candor [ DBRSE 11 |
;Local Tab Local ITable i iloocal Table ;Looal Table i
| R:Base i {AsCII o iVisiCal BIF sb
ilocal Table i _Remote File i {Remote File Looal File |

{HP Rooess
{Remote Table !

B |

1 Perfarm 2| Report ;’al ,Mm ] s[Diselay T 6] 7,..,,, o|Hain
Output . imriter | e Table l !

Select Output File Format

A8l il To Mumber L
1 10808 U eﬁm €512)343-9898
2 10084 Sunnit Data (512)625-4585
3 18883 s t lnromhun Corp. (512)625-8881
g ieei Uderstommd Toe T (13)50 08
13 20000 P conshwlion €714)876-8850
| B it R

ee -
a 48803 3 (4143123 -3434
18 48088 B!?! Ihstm' 1512)353-7541
11 88881 I!nln Engineers Inc. 1515)545 -8881
12 Croun Inc. 1714>854-9338

Load Data into a PC spreadsheet
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Users of Electronic Mail can improve system performance by creating documents on the PC and then
transferring them to the HP3000 for mailing. Advance Mail from HP performs this task well. Word processing
can be done much more efficiently on a PC than on the HP3000. Documents can be transferred to the
company’s computer for use by other individuals within the organization.

Additional work is being done in moving programs from the HP3000 to the PC. A product called Process
to Process Link (PPL) from Walker. Richter & Quinn Inc. addresses this approach. PPL is a tool designed to
assist programmers in writing applications on the PC while using data on the HP3000. This process uses a
device driver on the PC to communicate with the HP3000 thru IPC files. Reflection is used to established and
handle communications between the HP3000 and the PC. This approach allow the PC: to handle the screen
handling and calculation portion of applications while maintaining the data on the HP3000 for all users to
access.

The latest technique for improving performance of the HP3000 computer system is the use of 4GL languages.
One of these products is called Synergist from Gateway Systems Corporation. Synergist removes many of the
tasks from the central computer and places them on the PC. Users of terminals executing in character mode
are constantly calling upon the system to service their requests. Requests consist of getting and saving each
character entered. interpreting input strings. executing application code, and maintaining database information.
Programs using VPLUS for block mode display uses system resources in painting the screen, moving the cursor
and reading the input data for processing. Synergist's applications remove these data handling tasks from the
HP3000 to the PC. All screens and execution code. developed with the Synergst. reside on the PC and are
executed by the PC. The HP3000 functions as a file server handling request for data from the PC and updating
the database with information transmitted from the PC. If the database being accessed by the user is small
enough or is exclusively used by an individual. it may be stored on the PC. An examination of a typical user
session illustrates the advantages of this approach.

A user logs on to the Host from the PC. The Synergist application is started by the user. The program
verifies with the Host that the program being executed on the PC is the current version. The date stamp of the
code residing on the Host is compared to the date stamp of the program on the PC. If the program on the
Host indicates a later version. the program is transferred from the Host to the PC. This insures that program
updates are applied without requiring a copy to be manually placed on the PC.

The Synergist application begins execution on the PC. All screens and program codes are stored on the
PC. Program execution is controlled by the PC. When information stored on the HP3000 is needed. a request
is sent to the Host. The Host accepts the request and searches for the requested information. The information
or an error code, if the request can not be successtully completed. is returned to the PC. The PC will process
the information and continue to execute. generating additional requests as needed. Information added or
updated on the PC is sent to be added or updated on the Host.

To reduce the overhead required by the HP3000. only information that is requested is transmitted to the
PC and only information that is changed and updated on the HP3000 is transmitted from the PC to the Host.
Keeping data transmission to a minimum between the Host and the PC results in excellent response even on
dial up telephone lines.

Except for database creation and application testing, all programming is done on the PC. Applications can
be designed to execute as stand alone programs on the PC, stand alone data collection programs with periodic
transfer to the Host, or programs that run interactively with the HP3000. Synergist applications give the
appearance of a block mode display. VPLUS or block mode applications only verify the data on the screen
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after an enter has been pressed. Data entry errors are not highlighted as the data is entered. With this
approach. the user is required to tab back to the fields in error and correct it before trying again. Synergist’s
applications allow for verification of data as it is entered at each field giving the user instant notification of an
error. The speed of a Synergist application is based primarily on the speed of the PC. The Host is only involved
on initial program execution and database requests, thereby reducing even more overhead in current applica-
tions.

With the introduction of 386 and 486 microprocessors, PCs will provide additional ways to improve system
performance without large investment in central computer hardware. New methods of linking the HP3000
with PC are only beginning to be developed. These new methods will increase productivity in a cost effective
manner.
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Much has been said and written concerning the use and virtues of PCs in the past decade. While millions
of PCs have been sold, they tend to be terribly under-utilized and are yet to approach their full potential.
The majority of PCs today are either being used for word processing, spreadsheets, or are in the hands
of users that perform such mundane tasks as balancing their checkbooks, preparing taxes, and filing
recipes. An increasing number are also becoming the entree into computers for small businesses.
However, PCs have yet to take hold in the area of cooperative processing, where the largest potential use
lies.

Cooperative processing is the sharing of the computational load between two or more processors, with
each performing the tasks at which it is best suited. A cooperative application such as order entry would
allow a PC to handle the capture of the order information. This allows a larger host processor to provide
customer information, check inventory, and process the order once ithas been submitted. Ina cooperative
environment such as this, the flow of information might be: a) Customer phones in order. b) Order proc-
essing person enters the customer name into their PC which in turn checks a local database of customer
names. This provides the order processor with the customer number and an address. All the other
customer information such as account balance, order history, etc. remains on the host system. ¢) The line
items are entered, with the PC verifying the product entries against a local data base that contains little
more than part numbers, units, and a description. The full inventory remains on the host system. d) Once
all the line items are entered into the PC, the order is stored in a local PC data base for later transmittal
to the host system as a batch with all other orders captured during this cycle. For orders that require an
immediate status on availability, the order could optionally be transmitted to the host immediately with
the status of each line item being returned.

In such an environment, the host processor becomes primarily a batch processor and at times a file server
for the PC. The PC can be highly responsive while providing a high degree of flexibility. As part of this
flexibility, we have achieved full off line capability for each PC data entry station, so that the stations
can be disbursed to smaller offices at little, if any additional cost per office. Another advantage to using
PCs as front ends is the ability to program them in their entirety, allowing for 100% validation of each
keystroke as it is pressed. This serves to increase productivity by reducing error rate.
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Why Cooperative Processing?

The advantages are simple. a) By implementing cooperative processing, you can reduce the load on your
main computer system by virtually removing the interactive processing. b) Order entry and other user
intensive applications like spreadsheets, graphics, word processing, and program development receive
the benefits of the more sophisticated PC environment. c¢) Speed. PCs can often handle interactive
applications far faster than most shared central systems since there is no contention for resources on a
PC. d) Applications can be readily decentralized, allowing the computing to follow people wherever they
go. €) Growth. Without cooperative processing, we need to evaluate the impact of adding another
terminal to our system in terms of machine load, port capacity, and response time. With cooperative
processing, the evaluation process comes down to the rather simple calculation of whether the current
system can handle the increased data and whether there is enough time left in the processing cycle to
upload the additional data from the new station(s).

How?

The “how” of cooperative processing turns into several questions. How do I get started? How do I know
what to distribute? How do I implement it?

Getting started is relatively simple. First, take small steps and start with the easiest items such as word
processing and text editing (program development).

Word processing comes in all shapes and flavors and simply pushing a secretary’s terminal off her desk
and replacing it with a PC just won’t do. There are the minor matters of compatibility, training and
features. Many host based word processing systems have features that just aren’t available on their PC
counterparts. For example, procedures can be created to allow reading and writing of Image data bases
and keyed files for complex merging operations such as quotations, dunning letters, and other items that
require the use of existing data. Providing this on the PC level would be a large chore as it would require
much in the way of custom programming. In cases such as this, a hybrid approach might be required,
using the PC for typing and editing the text of the documents that need to access the data files and leaving
the actual processing to the host system. Documents that needn’t access data such as letters and reports
could be handled in their entirety on the PC.

Text editing and program development can be quite a load on a host system, especially if the tools used
arenot terribly efficient. With afew new products, the programmer and others can performall text editing
on a PC, completely removing this load from the host. While many don’t perceive text editing as much
of a load, the facts from hundreds of performance tests indicate otherwise. Text editing is very disk
intensive, especially for large source files and doubly so if the text editor isn’t too concerned with how
much disk /O is performed. In the course of a day, a programmer might edit as many as ten source files,
five times each. If these source files are each only 2,000 lines long and he scans through them looking
for data five times each, we would have 10 X ((2000 X 5 X 2) + (2000 X 5)) or 300,000 I/Os per day,
let alone the amounts of CPU that get chewed up during this process. Many programmers impose a
heavier load than this and if you multiply this figure by the number of programmers, the results become
quite significant indeed.
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Using a PC based editor that automatically retrieves files off the host and puts them back without
involving the programmer will actually increase programmer productivity by allowing the editing
sessions themselves to go much faster. This will make up completely for any additional delay imposed
by adownload. Equally important, new products mask the download by performing much of the transfer
in the background while the user is already editing the first part of the file. The upload requires that only
the changes be sent back to the host, so even this aspect of the transfer becomes arather insignificant part
of the whole process.

An additional benefit of off loading programmers to PCs is to get them started towards a better
understanding of cooperative processing. By using cooperative processing on a day to day basis,
programmers will become acquainted with it and later will be better able to take steps to further integrate
PCs into their computing environment. In other words, programmers will become proficient with PCs
through use. Additionally, programmers will become familiar with a primary tool, the text editor, which
they will need in creating PC applications that serve as the basis for the PC end of the cooperative
processed applications.

Once you have off loaded word processing and program development, other areas such as graphics and
spreadsheets can be approached. Both graphics programs and spreadsheet programs are rarely autono-
mous in that they often get their data from other files or databases. In the process of off loading these
programs, you will need to formulate new schemes for handling the extraction and download of this
information in a form that is palatable for the receiving application. There are several vendors that offer
a variety of solutions to this task which might just turn this procedure into little more than purchasing
the right software packages and providing some new training to the users.

Training

Training is far too often overlooked in the process of making the transition to PCs and as such, is often
a key reason for failed or stalled attempts to implement cooperative processing. The steps we have
mentioned so far are the easy ones, yet in the areas of word processing, spreadsheets and graphics, often
the users are either clerical or computerilliterate executives who find the prospect of changing tasks more
than alittle disquieting. If these early steps toward cooperative processing fail, its true potential willnever
be realized so training on these early, relatively easy tasks is all the more important. Selecting PC
applications that require less training than others is no substitute for actually doing the training, yet this
can serve to cut the training time dramatically.

Determining Which Applications Should Cooperate

What we are referring to is breaking an application into two distinct pieces; data capture and processing.
The applications that are best suited to cooperative processing are those that have complex data entry
requirements. Our order entry example is ideal in that entering an order is rarely as simple as responding
to a few questions. Moreover, it is 2 complex interaction of entry and validation. Each field entered by
the operator must pass several checks, many of which require a degree of look up in a file or table. When
the volume of these look up tables and files can be reduced to a size that is reasonable in terms of both
cost and volume to fit on a PC, your application is a candidate for cooperative processing.
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The Goals of Cooperative Processing

Of course we wish to off load the host system, but at the same time we wish to increase productivity and
speedup the transaction which provides better service to the customer and maximizes the investment in
personnel. As part of the goal of increased productivity, we would create a consistent and easy to use
interface that would flow from one application to another. Our overall objective would be to make every
application on our computer work in a fashion similar to every other application. This provides an easy
transition from one to the next, allowing a user to move from word processing, to text editing, to data
entry, to spreadsheets, with a minimum amount of training required.

Consistent User Interface

We mentioned a consistent user interface as one of the goals. This interface becomes the window to all
computing that our users see. Simply stating that a PC should be the interface isn’t enough, rather a
standard method of performing all forms of entry must be chosen. It appears that Windows in various
forms,has become the common interface that will be available on just about all hardware, including
micros, UNIX based systems, DEC Vax Systems, and most if not all new IBM systems. A notable
exception to date is Hewlett-Packard who as of this writing, hasn’t announced plans to provide X-
Windows on the HP-3000, although they do provide X- Windows on the HP-9000 systems.

Windows

‘Windows in general is an interface concept which has been around for quite some time. Most people have
seen and possibly used an Apple Macintosh, which uses windows as its only form of interface with the
user. This interface is the primary reason for the remarkable success of the Apple Macintosh and can also
prove successful for your application.

Windows provides a consistent means of dealing with various forms of text and data entry. Much as we
have become accustomed to filling out printed forms by filling in blanks, checking boxes and choosing
from lists, windows provides similar electronic forms. Additionally, windows provides a means by
which a user can quickly scan lists of information and choose from that list simply by pointing to the item
or items desired.

Windows are logical and intuitive. From looking ata screen filled with “widgets” thatallow one to choose
from lists, select items, check boxes and fill in blanks, a user can quickly become familiar with a new
application once the initial windowing concepts have been learned.

Windows are popping up everywhere. On the IBM-PC running DOS, Microsoft Windows is available.
Under OS2, Presentation Manager is available and on virtually every Unix based computer system and
afew proprietary operating systems, X-Windows or a derivative is available. What this means is that after
years of competing at the expense of the user, hardware vendors have cooperated to the extent of
providing a mechanism for allowing applications to behave in a friendly manner with a common look
and feel that is basically independent of hardware. Windows is truly the wave of the future.
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On the other hand, the down side to using windows is the fairly substantial cost of purchasing a windows
development kit. Moreover, programming windows is not only very different than writing a vanilla
flavored Cobol application, but it is also more difficult and requires new training for all but the truly
brave. The results are usually worth the effort, but these points must be considered before taking the
plunge into windows.

OK. So we plan to use some form of windowing software to front end our PC portion of the application.
Now what do we do? First, sit down with your users and determine what they need and want. Find out
where errors are currently being introduced and rectify existing problem areas. Next, show a few key
users what “widgets” look like and let them design their own input forms, with your help. After all, they
are the ones who will be using them.

You still have a few decisions to make. You will want to standardize on a data base system that runs on
the PC. A few outfits offer an Image look alike of sorts and perhaps this will do. You also have powerful
data bases such as Oracle which run on both the HP-3000 and PCs and this may be an alternative. Other
data base systems such as DBASE, RBASE, and Paradox also provide a high degree of capability which
could readily serve your needs. Many of these systems are really fourth generation languages which
might allow you to write the entire application within them. Not all of these packages provide a windows
interface, although it would be anticipated that they will make that move in the near future.

You alsoneed to decide which operating system you want to use on the PCs. Your basic choices are DOS,
0S/2 and Unix. All have their advantages and disadvantages. Unix is a multi user system and most likely
wouldn’tbe used unless you have Unix on your host and wanted compatibility or plan to connect multiple
workstations to the PC. OS2 is a very powerful operating system which allows for multi tasking and
concurrent processing. OS2 comes standard with Presentation Manager and stands to play a prominent
role in IBM’s future plans. OS2 is somewhat more expensive than DOS and requires a far more powerful
computer on which to run. DOS will be around for awhile and will most likely serve the needs of most
users, although it lacks much of the flexibility that OS2 provides.

The OS2 advantage might come into practical application in situations where a user would be required
to jump from one application to another, without the need to close down one and start the other. Although
this capability exists using MS Windows under DOS, the OS2 system was originally designed with this
capability in mind and would offer a larger degree of flexibility.

Once the pieces have been chosen, next comes the task of dividing your application into its host and PC
parts. The ideal solution would normally be to have all data entry functions handled autonomously by
the PC, allowing the host to gather the data one or more times a day by polling the PC. Some applica-
tions would require interaction with the host, allowing the PC to do most of the work, while still using
the host for portions that can’t be satisfied on the PC. In our order entry example, we might have the
capability to report the delivery times and availability of items from inventory which might require a host
inquiry to retrieve the most current information, while placing a hold on those items the customer is
requesting. This normally would be the exception, not the rule.

You will now create the necessary data base structure. Don’t forget to set up procedures for updating your
PC resident database from the host as information changes, probably on a daily or weekly basis, and
create the data entry application to create one or more data files to be uploaded to the host for batch
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Tools

A multitude of tools are available for creating such an application. Our order entry application might
require a text editor, a file transfer program, a data base system, and possibly some type of data extraction
system for the host files, among other facilities that may be necessary. To drop a few names of products
that you may wish to investigate:

SpeedEdit Full Screen Editor for DOS, OS2, UNIX, & MPE
Reflection Terminal emulator, file transfer

Sessions Terminal emulator, file transfer

Advancelink Terminal emulator, file transfer

SpeedWare 4th GL for MPE & PCs

Powerhouse 4th GL for MPE & PCs

Oracle Data Base System for MPE, UNIX, and PCs
DBASE-IV Data base Systems for PCs

HP Coop Services Cooperative Services for the HP-3000

HP NewWave Windowing System for PCs

Data Express Data extraction system

Integrating these products can be straight forward or terribly frustrating, depending on your application
and approach. Getting programmers used to dealing with cooperative processing is a first step. Moving
clerical users off-line as much as possible is another early step. Organizing your needs, wants, and
priorities is essential.

Do the Benefits Outweigh the Costs and Headaches?

Like most things, the question of value is relative. The benefits of cooperative processing are many and
persuasive, but they come with a cost. Initially, you spend a bunch on hardware in the form of PCs, and
ramp up time for programmers will be costly in terms of training and the initial reduction in productivity.
In thelong haul however, costs may actually lean in favor of cooperative processing. It would seem likely
that upgrades to minis and mainframes would be fewer and further between. Software most likely would
need less maintenance in terms of the human interface, since that is handled at arms length by the
windowing system. As new devices and peripherals become available, the windowing software will
handle it, and the application should be relatively isolated. User training time will be substantially re-
duced, and hopefully, productivity of the end users would increase dramatically. Utilization of modern
software offerings may just be practical for the average user, allowing less skilled personnel to perform
functions they otherwise might shy away from. A whole new world of spreadsheets, word processing,
electronic filing, electronic mail, calendar scheduling, and much more would open up to just about any
PC user. This becomes true since the interface to all of these products would be identical, allowing users
to choose from drop down menus, push buttons, check boxes, etc.
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Summary

Cooperative processing promises to offload host system work to machines which are better suited to the
task of interfacing with humans. The user stands to benefit from increased productivity, reduced learning
times, and a more appealing interaction with the computing environment. Much stands to be gained in
destroying the barrier perceived between the user and the machine by a more inviting and intuitive user
interface. The differences between various computer manufacturers will be minimized, thus opening em-
ployment opportunities for both employer and employee. Additionally, this masking of differences in
hardware will also give the purchasers of computer systems more options when purchasing new systems
and might promise to drive hardware costs down due to increased competition.

Cooperative processing isn’t cheap and isn’t entirely simple to implement, but the benefits seem to
indicate that cooperative processing is the direction computing is headed, and soon.
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INTRODUCTION

DATA

Thanks to recent advances in the use of distributed databascs, a single picce of data
may now exist in databascs on more than one computer. Similar or identical databascs
may exist on a local mainframe computer, a departmental workstation, desk top PCs,
portable computers, or any combination of these machines.

For ecxample, a sales force application stores information in a mini- or mainframc
computer databasc at the company’s home officc. Company sales represcentatives store
similar data in the databascs of their laptop computers. On a rcgular basis, pcrhaps
cach evening, the sales reps dial into the home office databasc. The host computer
downloads new information, like product pricing changes, to the laptop computer.
During the samc intcrchange, the sales rep uploads data entered that day (such as new
customer orders), to the host computer.

Since multiple users may be viewing or modifying copies of the same data, eventually,
those changes necd to be synchronized. Synchronizing data consists of two processes.
First, you must reconcile changes made to different copies of the data in onc copy of
the data (usually the owner). Second, you necd to re-distributc the newly-reconciled
data to all machincs that usc it.

The challenge in a distributed database environment thercfore is to reconcile the
information at all locations, and to distribute the most recent version of the data to all
machines. There are many ways to accomplish this process, each of which has pros and
cons for both the programmer and the user. This paper discusses the range of
synchronization possibilitics and analyzes the advantages and disadvantages of cach.
It also discusses the frequency with which reconciliation and re-distribution should
occur.

Distributed database systems commonly involve a host mainframe or mini-computer
connected (continually or intermittently) to several PCs. Most of the examples in this
paper describe a host and PC distribution system.

OWNERSHIP

Before your organization can begin to implement a distributed databasc system, they
must make some preliminary decisions. They must consider the following questions.

e Who will use the data?
® Will uscrs need to change the data, or only view it?
® On which computers will the users need to access the data?

Based on the answers to these questions, your company can determine which computer
should "own" the data. The computer that owns the data is the primary source of the
information and the machinc on which you reconcile the data.

Data Synchronization
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SINGLE OWNER OF A DATABASE

A distributed database system in which only one computer owns the information is the
casiest to implement and maintain. In such a system, you designate one of the
computers on which a database resides as the owner of the data. When users want to
access that same data on a different computer, they make a copy of the owner database
and use it on their computer(s). The copy of the data is retrieve-only; the only
computer on which users may change the data is the one that owns the data. This
method is well-suited for data which does not often change, such as a mailing list.

The primary advantage of a system in which only one computer owns the data is that
it is simple to maintain. To synchronize data on all the machines that are using it, you
simply re-copy the data from the machine that owns it to the other machine(s).
Although machines that do not own the data may not change it, in many cases the
ability to update is not necessary.

MULTIPLE OWNERS WITHIN A DATABASE

It is also possible to have multiple machines each own different portions of a single
database. (It is not possible to have more than one owner for a single piece of data.)
You can divide the data at the file, record, or field level. You still may change
information only on the computer that owns it. However, each user may change their
individual data. This variation is useful when each user maintains a certain portion
of a file or database. For example, 10 sales representatives are each assigned a territory
made up of 5 states. The customer records for all clients in Michigan, Illinois, Indiana,
Ohio, and Wisconsin would be owned by the laptop computer used by the sales person
who represents that territory, -

A multiple ownership system allows more f' lexibility than a single ownership system,
because more than one user can modify data. You synchronize a multiple owner system
like a single ownership system: simply re-copy the data from the machine that owns it
to the other machines that need it (for example, from host to PC). This process is more
complex however in a multiple ownership setting.

There are disadvantages to multiple ownership of data. Machines that do not own the
data are still not able to change the data. Additionally, record deletes may create a
dilemma. For example, a problem could occur when one machine owns the customer
records, and another machine owns order records. If you delete a customer record,
there is no way to delete automatically any corresponding order records.

CHANGING DATA AT MULTIPLE LOCATIONS

A real disadvantage of both single and multiple ownership of data as described above
is that you may have several users who all need to be able to change the same data. For
example, you might want all of your sales reps to be able to take orders for a product
and modify the quantity on hand accordingly.
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It is possible to allow multiple users to update data. Users on machines which do not
own the data modify their copy of the information. Users send the changes to the
owner machine, and the owner machine either accepts or rejects the change. If the
owner machine rejects a modification, appropriate action, such as notifying the user
who submitted it, must be taken. The owner machine updates its data according to
changes that it accepts. The newly-reconciled data must then be re-distributed from
the owner to all other users.

Of course, the advantage of this type of system is that all users can change the data.
The primary disadvantage is that you must develop a method of handling (or backing
out of) changes that you cannot reconciled.

FREQUENCY OF RECONCILIATION AND DISTRIBUTION

No matter what type of ownership your company determines to use, you must also
address the question of how often to reconcile and re-distribute the data.
Reconciliation and re-distribution need not occur at the same time.

For example, a real estate company has several branch offices in one state. Both the
branch offices and the main office use the same listings database. Each evening, the
branch office PCs dial into the main office’s host computer. The branch offices upload
any changes they have made in the listings database to the main of f ice computer. Then
the PCs disconnect. The host computer reconciles the changes. Once the host computer
makes the changes received from all branch offices, it re-dials each branch office, and
downloads the newly-reconciled data to each PC. In this way, each branch office has
the most current information available for the entire state.

As with the decision about data ownership, the frequency of reconciliation and
distribution will hinge on an individual site’s nceds. Depending on the data and how
you use it, your organization may choose one of the f requencies described below.

1. If the information is extremely static, users may never need to get a new copy
of the data. This approach is used typically with historical data, but may also
work in other situations.

2. If the information is not likely to change, a company might decide to let users
get a new copy of the data when they think they need it.

3. If the information changes at predictable intervals, users may get a new copy
of the data periodically, when they expect changes have occurred. This might
be yearly (e.g., salary figures), monthly (accounts reccivable), weekly, or daily.

4. Periodic updates of the data are also possible. This is similar to the method
described above (number three). However, instead of the user obtaining a new
copy of all information, only those pieces of data that have changed are
downloaded. Here again, you must remember that a deleted record may have
other records dependent on it that must be updated or deleted correspondingly.
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5. There are software products available that will alert all users that a change has
occurred to a piece of data as soon as it happens. (Hewlett Packard offers a
product like this, called Silhouctte.) This method, however, assumes that all
users arc connected all the time. What if a user is not connected when changes
occur (e.g., they’ve gone on vacation or are out sick for a day)? What if the link
is down? Your system must record all changes so that absent users can
incorporate them upon their return.

The frequencies described above refer to users dialing in or in some other way
connecting to another machine to receive revised data. However, you can make this
process occur automatically. You can mark the data with a timestamp indicating when
it was distributed to the machine. When a user initiates an application that accesses the
data, the program checks the timestamp. If the timestamp shows that the data has
expired (i.e., exceeded the frequency of distribution that you have selected), the
program dials the host computer, and new data is downloaded. This could occur every
week, every day, or every hour -- whatever frequency is correct for your organization’s
needs.

LEVELS OF DATA RECONCILIATION AND DISTRIBUTION

In addition to sclecting a frequency for synchronization, an organization must choose
at what level to perform reconciliation and distribution. The following levels are all
possible choices:

o database

] file/set/table
o record/row

[ field/column

The smaller the portion of data you distribute, the more complex the procedure is apt
to be. However, it may take fewer resources to perform the distribution, since there’s
apt to be less data involved.

Database-level distribution is a fairly easy operation to perform. If a user has made
a change anywhere within the database, the entire set of files is simply re-distributed
to all machines, following reconciliation.

File-level distribution is slightly more complicated. Files which have had changes are
simply re-distributed to all users following reconciliation. However, there may be
dependencies between files that direct that other files also need to be re-distributed.
If, for example, a change has occurred to a detail f ile, both the detail and its master
may need to be re-distributed.

Record-level distribution is the next degree of complexity. For each record, you must
keep some indication of whether a change has occurred. This may be just a flag or a
timestamp. Again though, deleted records may require special consideration. If your
company uses other programs which will not recognize the delete flag, it may be
necessary to maintain deleted records in a separate file.
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Field-level distribution is similar to record-level distribution. However, instead of
keeping a history for each record, you must note whether each field has changed.
Maintaining a flag or timestamp for each field may require more than a reasonable
amount of space. In many instances it is preferable to maintain an image of the entire
record as it appeared when the most recent distribution occurred. When it’s time to
perform the next distribution, the old record image is compared to the current record.
Any fields that have been modified are then re-distributed.

COMBINING SYNCHRONIZATION METHODS

It is very likely that your organization will use a combination of the techniques
described in this paper to synchronize your distributed database system. For example,
your may synchronize different databases, files, records, or even fields at different
frequencies. Likewise, not all data may need the same level of synchronization. And,
you may choose to reconcile data at one level, but re-distribute it at another level.

Take for example the sales force application described at the beginning of this paper.
This application maintains information on the mini-computer at the company’s home
office. Sales representatives store similar data in the databases of their laptop
computers.

Both the host and laptop computers maintain customer records in the CUSTOMER
file. The host owns most CUSTOMER fields, but both the host and the PC use them.
The PC owns a few fields (customer contact, comments about most recent sales call,
etc.). Each evening, when the sales rep dials into the home office database, the PC
uploads changes to the host-owned data to the host. The host reconciles those changes
with its database. The CUSTOMER fields that are owned by the PC are never used on
the host, but they are archived on there. Therefore, any CUSTOMER fields owned by
the PC that have changed are also transferred to the host. This is an example of a file
whose ownership is shared. The data is reconciled and distributed at the field level,
on a daily basis.

Once a sale has been completed, the sales record is transferred from the CURRENT
SALES file to the SALES HISTORY file. The host owns the entire SALES HISTORY
file. If sales reps need to review information in the SALES HISTORY file, they
download the file to the laptop. They have retrieve-only access to the file. This
portion of the sales force application is an example of single ownership of a database.
Distribution occurs at the file level, when the user (the sales rep) deems it necessary.
Reconciliation is not required.

CONCLUSION

The examples above are just two ways in which a single application could use multiple
levels of reconciliation and distribution, with synchronization occurring at varying
frequencies. The whole process easily can become complex when you must employ
several techniques within one system. It is this complexity that makes synchronizing
distributed databases a challenge.
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INTRODUCTION
In 1986, Dataquest completed a
study that predicted that by 1989, PCs Shipped and Installed
PCs would comprise approximately
43 percent of all business office 30 !
automation devices (keeping in 25 hs:::::ts

mind that 21 percent of all offices
are not automated).

This prediction has become fact. In
1988, Hewlett Packard reported that
business purchases of personal
computers in the United States had
increased steadily from 1985 to 1987
(see figure 1). Furthermore, in
1988, 90% of all CPU processing
(measured in millions of
instructions per second -- MIPS),
occurred on personal computers and Figure 1
workstations.

Number of PCs (in tens of millions)

Personal computers provide much more cost-effective processing than a mini or
mainframe computer can, which may be one reason for the increase in their use.
Processing on a host computer can actually be 30 to 100 times more expensive than
on a PC.

As personal computers become increasingly common, businesses face new data
processing challenges and decisions. One such challenge is to effectively utilize a
mixture of PCs, terminals, and mini or mainframe computers.

In meeting this challenge, data processing managers must decide whether it would
be to their advantage to offload the processing of business applications from the
mini or mainframe computer (the "host") to personal computers. If you do decide to
distribute application processing, a second question must be considered -- should you
also distribute the application database? You must decide if you want the database
to reside: 1.) on the PC along with the application, 2.) on the host computer, or 3.)
on both the host computer and the PC.

1 George Schussel, Database and Cooperative Processing Symposium, Spring, 1989.
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The decisions about where to process applications and where to maintain the
database must be made in tandem. Both decisions must be based on where and how
you will use the data, and the decisions are dependent on each other.

This paper discusses the advantages of distributing your application processing and
databases. It examines the process of developing a distributed application, and talks
about methods of distributing the application. Finally, it describes the ways in
which you can distribute your database.

DISTRIBUTING APPLICATION PROCESSING AND DATABASES -- THE GOAL

There are many arguments for choosing to distribute application processing and
databases. Some or all of the reasons may apply to your company. Your goals may
include one or more of the following:

[ ] Reducing the cost of processing transactions.
[ Improving both programmer and end-user productivity.
L] Providing your company with strategic flexibility. The ability to port

applications to all current platforms and also to future planned or
unplanned platforms can give that flexibility.

L] Producing a high-quality user interface.

L] Implementing on-line transaction processing.

[ ] Improving application performance.

[ ] Providing consistency of presentation and use in your applications,
regardless of the machine on which they are processed.

[ ] Accessing programs and data that vary according to user and therefore
must be stored locally.

[ ] Being able to easily port an application from one machine to another,
without extensive coding changes, thus increasing programmer
productivity.

L] Making full use of PC power.
Offloading the processing burden of your host computer.

[ ] Achieving Standard Application Architecture (SAA). In an SAA
environment, the goal is to implement applications which utilize a
common user-access interface, support common communications, are built
with a common programming interface, and run in one or more
environments.
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DISTRIBUTING APPLICATION PROCESSING TO PERSONAL COMPUTERS

Advantages

The importance of fully utilizing your personal computers cannot be over-
emphasized, for many reasons. The most important of these reasons is that PCs are
an economical source of processing power. In an article in Datamation, Dr. George
Schussel, a specialist in software productivity tools, said:

"The cost of processing logic on workstations is only about one tenth of the cost of
executing the same instructions on a minicomputer. Likewise, processing an
application on a minicomputer costs only one third of what it costs on a mainframe.”
One measure of processing power is the number of instructions executed by a
computer device in a given period of time. This is called MIPS -- millions of
instructions per second. Dividing the cost of a device by its MIPS rating provides a
measure of its cost effectiveness.

In a 1987 study, Dlgntal Consulting Incorporated compared the cost-per-MIPS of PCs,
micro-computers, mini-computers, and mainframes. Figure 2 shows their results,
demonstrating that PCs provide the greatest processing power for the least amount

of money.
Cost of One Million Instructions Per Second
200,000
$180,000
® 150,000 —
S
©
o
100,000 —
50,000 — $60.000
o L_[s2000] $20.000
PC Micro- Mini~ Mainframe
computer computer
Source: Digital Consulting, Inc., 1987
Figure 2

2Gcorge Schussel, "Application Development," Datamation, November 16, 1987,
p. G-19.
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Because PCs are the least expensive way to obtain processing power, it follows that
they are well-suited for performing your most CPU-intensive tasks. These tasks
include:

L] Calculation processing ® Screen presentation

[ ] Performing logic ® Windowing

[ ] Editing the user’s field ] Cursor movement
entry

Processing applications on the PC also provides many benefits for your users. For
example, most users are more comfortable with an easy-to-use PC interface than
they are with the look and feel of a host-resident application. The PC interface is
usually more attractive, and you can provide users with many special features like
windowing, function keys, etc.

Besides the appearance of PC-resident applications, users will also appreciate being
able to access popular tools such as word processing and spreadsheets.

Users will also find that applications on the PC are faster to use. Because only one
user is accessing the CPU, processing time is faster than on the host. Additionally,
little or no datacom is needed, which speeds up response time. Quicker processing
and speedy responses lead to increased user efficiency and productivity.

It’s likely that each of your end users will need access to materials that are
customized for their individual purposes. This could be:

® Database information. End users may need to maintain information that only
they will find useful, or that they want to remain confidential. For example, a
sales representative might keep notes about the results of each sales call.

® Software packages. End users may also need to use an collection of software
specifically suited to their job function -- spreadsheets, payroll packages, word
processing, or other business applications for example.

It is beneficial to maintain this individualized data and software locally, on the
user’s PC. You won’t waste valuable host storage space storing information that will
only be utilized by one or two users.

Disadvantages

Of course, there are disadvantages to processing an application on a personal
computer too.

To begin with, users need to share information. For example, an order entry
department and an accounting department will both need to use data about
customers. The danger in using PCs is that it is all too easy for each department (or
even each machine) to use a different storage format or database. When different
departments access the data using different tools, they may no longer be able to
share the data.

Database managers invariably prefer the security and integrity of a centralized
database to individual PC databases. On a host computer you can deny access to for
unauthorized personnel at the application level, the file level, the field level, or by
terminal. This is generally not available on the PC.

Distributing Application Processing
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Another disadvantage is that high performance database management systems are
not available for the personal computer. Although larger PC disks (e.g., 300
megabytes) are becoming increasingly common, PC system performance may be very
slow when the database is very large. Additionally, it is very difficult to perform
routine maintenance on a disk that size. Even a task as simple as a routine back-up
can become a complex issue.

DEVELOPING AN APPLICATION THAT WILL BE PROCESSED ON THE PC

When you are ready to develop a distributed processing application, it is only logical
that you should build your it on the PC, since that is where it will be processed.

Developing on the PC has all the same advantages that processing on the PC has --
cheap processing power that is well-suited for CPU-intensive tasks, speed,
offloading of the host computer, access to PC tools, etc. Additionally, when you
develop an application on the machine where it will run, you get an accurate idea of
how it will look to your end users.

One important consideration when creating a distributed processing application is
what development tool to use. You might choose a 3GL, 4GL, CASE tool, etc. Any
of these tools can be employed successfully, but keep in mind that a distributed
application needs to be able to communicate with both the host and personal
computers. Before you can even begin to coordinate data requests, you will need to
be sure that you can establish a protocol and perform the handshake between the PC
and the host computer.

If you are using a 3GL, some companies (including Hewlett Packard, for the HP
3000) provide datacom routines that you can incorporate into your programs to
perform the necessary communications.

A 4GL or CASE tool is more apt to have built in "hooks" for performing datacom.
The important thing to remember with these tools is that some are really intended to
be used for building distributed applications, and some are not.

With either a 3GL, a 4GL, or a CASE tool, you might also choose to use a tool such
Walker, Richer and Quinn’s Process to Process Link (PPL) to establish data
communications between the host and personal computers.

Many other differences exist among these advanced tools as well. For example,
some may include a proprictary database, others do not. Be sure to check out an
advanced development tool completely to be sure that it fits your needs.

DISTRIBUTING THE APPLICATION

The biggest challenge in a distributed application environment is the actual
distribution process. This process must automatically reconcile the information at
all locations, and distribute the most recent version of the data to all machines.

The distribution process should occur from a centralized distribution point, to
ensure security and consistency. Generally, the distribution point should be on the
host computer, to provide maximum protection. Workstations may connect to the
host directly on an asynchronous line or via a modem. When a user initiates an
application on the PC, distribution, if necessary, should occur automatically.
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The distribution process must be able to discern what pieces of the application exist
on the PC, and what pieces need to be downloaded. For example, if a PC has an
out-of-date version of one form, that form should be downloaded. If the PC has
nothing, than everything should be downloaded.

The distribution process should also include a security system that will ensure that
users and machines can access only those portions of the application that they are
authorized to use. Users should be authorized based both on their identity and the
PC they are using. You should be able to limit user access at the form level, and on
a field by field basis if necessary.

Differing host and PC data formats can complicate the distribution process. During
distribution you may need to convert the data from one format to another.

Your organization must choose at what level to perform distribution. The following
levels are all possible choices:

database
file/set/table
record/row
field/column

Of'ten, the smaller the portion of data you distribute, the more complex the
procedure is apt to be. At the same time, it may take fewer resources to distribute
small portions of information, since there’s less data involved.

When you distribute at the database-level, you simply re-distribute the entire set of
files any time a user makes a change anywhere within the database.

When you distribute at the file-level, only those files which have been changed are
re-distributed to all users. There may be dependencies between files that direct that
other files also need to be re-distributed. If, for example, a change has occurred to
a detail file, both the detail and its master may need to be re-distributed.

When you distribute at the record-level, you must maintain some indication of
whether a change has occurred for each record. This may be simply a flag or a
timestamp. When the distribution occurs, you check the flag or timestamp, and send
out only those records that have changed.

When you distribute at the field-level, you must track whether each field has
changed. Again, this might be a flag or a timestamp. If you find that maintaining
a flag or timestamp for each field uses too much space, you might instead keep a
copy of the entire record as it appeared when the most recent distribution occurred.
When it’s time to perform the next distribution, compare the copy of the old record
to the current record, and re-distribute only those fields that do not match.

Distributing Application Processing
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DATABASE LOCATION

There are many database distribution configurations to choose from, depending on
your particular needs. You can:

1. Maintain your database on the host computer, while processing
applications on PCs.

2 Maintain the database on PCs (networked or stand-alone), and process
applications there also.

3. Maintain similar or identical databases on PCs and on the host computer.
Users will run the application on PCs, accessing the PC databases. At
pre-determined times, or on an as-needed basis, users connect their PCs to
the host, and the two databases are synchronized.

4. Maintain databases on both the host and the personal computers. A single
application can access both databases.

It is quite possible that a business might use more than one of the configurations
described above. In fact, a single organization could use all four of the
configurations. An example of such an organization is a company that has a main
office on the west coast, a telemarketing office on the east coast, and sales
representative offices in several states.

At the main office, this sample company uses cooperative processing (configuration
number one from the list above). Account managers, working on their desktop PCs,
are able to access information about all of the company’s clients. They are also able
to audit account activity for the sales reps.

The sales reps use stand-alone PC processing (configuration number two, above).
Each representative has a laptop computer on which he or she maintains
information about clients. Some of this information is maintained only by the sales
rep -- notes about sales calls, contact names, etc. Some of the information, like
current billing status, is also maintained on the host computer at the company’s
main office. On a regular basis (perhaps each night), the sales rep dials into the
main office computer (configuration number three from the list above). While the
two computers are connected, any new host data about clients is downloaded to the
sales rep’s PC. Information from the sales rep’s PC (sales made that day, etc.) may
be uploaded to the host computer. The sales representative may connect to the main
office computer at non-scheduled times also, e.g. to check current prices as
maintained on the host.

Sales representatives might also use configuration number four (a single application
that accesses both host and PC databases). While making a sales call, the rep might
wish to check inventory levels for a product the client wants to purchase. The sales
rep dials into the home office computer, and runs an application that checks
inventory levels. That application might also check any orders that the sales rep has
entered in the PC database, and deduct orders for the product in question from the
total inventory, before returning information about quantity available.
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CONCLUSION

Choosing to distribute application processing and databases dictates that your
company must also make many related decisions. You must determine what tool to
use for developing distributed applications, and at what levels to provide security
and perform the distribution. Finally, you must select the appropriate location for
the database(s).

The process of distributing applications and their databases can be very complex,
and must be tailored to meet the needs of your company. However, distributed
processing has many compensatory advantages. These include increasing
productivity, offloading the processing burden from your host computer to personal
computers, optimizing PCs as a resource, and providing your company with
increased strategic flexibility.
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PUSH-BUTTON REPORTING TOWARD A PAPER-LESS BUSINESS SUPPORT
ENVIRONMENT

Garry S. Orsolini
Hewlett-Packard
8010 Foothills Boulevard
Roseville, CA 95678-6502

This paper will describe how the Information Systems Group (ISG)
of Hewlett Packard has developed push-button integrated business
solutions. ISG developed this Executive Insight capability out
of their own need for critical business information that is
timely, easy to access, and easy to understand. The solution
was designed with a focus on information presentation and
information access. The information presentation consists of
graphical metric displays of key business data, delivered daily
to management's personal computers, invoked with the push of a
button. The information access component provides business and
support analysts with immediate ad hoc PC access to all detail
data, from which the presentation summary graphics are comprised.

ISG develops and sells office system software that integrates
the personal computer with the HP3000 mini-computing
environment. ISG is comprised of three divisions in the United
States and one division in Great Britain. The ISG executive
management team is focused on a common goal: to provide
customers with fully integrated solutions to their information
needs.

Bob Frankenberg, General Manager of ISG, had determined that
order volume was the group's single key indicator of success.
Additionally, the ability to analyze order data quickly was
critical to the successful management of the business. The
following chart summarizes the ISG business goals and critical
success factors:

Hewlett-Packard
Information Systems Group

Business Critical Success Factors
Goals ("What must go right”)
M Improve order performance on B Excellent people motivated to
current products succeed
W Make NewWave ful I in the right
B Make MSS market segment M Produce quality software and sell
successful in high volume
B Improve the workplace B8 Manage costs
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Prior to the development of the Executive Insight integrated
solution, ISG order reporting was done via a batch system where
printed reports were distributed three days following the close
of the prior month's activities. Throughout the month, periodic
verbal updates were given to the management team via the phone.
The major deficiencies in this system were:

* order information was not organized or focused on key
business issues.

* the information provided was not timely.

* the decision maker could not review and analyze the order
data easily.

* the distribution of information was awkward.

Sensing that the existing batch reporting system was inadequate,
Bob requested that a better solution be designed. If a systenm's
solution could not be implemented quickly, he was prepared to
place an additional business analyst in three of the four ISG
operating divisions. A major deficiency in the existing order
system was its inability to easily track orders for ISG's
software products that had been localized into the native
language of a country. Products were being localized, in mass,
costing on average $100,000. Localization was being done
without the ability to monitor returns (orders) on each
localization investment. This meant that key business decisions
were being made based upon opinion, not data/information. Thus,
without accurate, distributed, world-wide order data, 1ISsG
management was spending considerable time and money traveling to
each of the four operating divisions. The management team was
concerned that considerable time was consumed debating order
data and its validity.

To address the above needs, Executive Insight was developed
initially as the Business Information Center (BIC). The BIC
system was constructed as a prototype to quickly test the
viability of building a value-added Turbo Image database
leveraged from the existing batch transaction-based order
system. The original idea was to build a business support
system that was optimized to meet the needs of the ISG
management team and ISG business analysts. Instead of being
data or transaction oriented, BIC was designed to be information
oriented by representing the data in human terms. Typically,
codes and abbreviations are used heavily in transaction-based
systems. Within BIC, subject oriented literals were included
along with their respective codes. Additionally, wherever
possible, BIC was designed to provide an easy vehicle for
extracting and converting business information into graphs. The
following illustration highlights the key differences between
transaction-based and information oriented systems:
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Transaction
Oriented

Action Order
Trigger
MRP
E’ Process
Ship,
Invoice,
ETC.

Closure

Data oriented
Transaction terms
Custom solutions

Access

Management
Oriented

Assumptiong

Competition....
$ REVENUE

§ _/ oot
ove

e

oRewards

©Promotions.

°

°

Open—-ended, Recurring

Information Oriented

Human terms

Generalized by industry
Ad Hoc

Process flow, time fixed
Context sensitive

ISG / Office Systems Division ﬂBHEWLEﬂ
PACKARD

The heart of BIC is the Business-Master. The Business-Master is
simply a matrix or table (Image Master Dataset) used for
associating business attributes to each of the ISG software
products. The following table gives an example of a few of the
business attributes:

Product Number Product Name Business Group Oper. System Local Language

37859A HPDesk Communication MPE English
36525B Gallery Graphics DOS English
37859B HPDesk Communication MPE German
32556A Advmail Communication DOS French
32323A Info Access Data Access DOS Dutch

32445C Symphony Spreadsheet DOS English

With the above table, the BIC value-added environment can
facilitate PC ad hoc requests for information organized along
the business need.
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BIC is information oriented, aligned with business needs:

* product categories and attributes
* customer profiles and SIC information
* geography - office, area, region, and field operation

HP 3000

Direct PC Access to BIC database
for ad hoc queries and reporting

1SG / Office Systems Division (ﬁ gfgﬁf;;

For example, if the analyst wanted to know all orders for
HPDESK, they could simply use the HPDESK product name in their
request without having to know product numbers (in fact

there are over 150 different product numbers and options
associated with HPDESK). Another example would be to use the
localized language attribute to categorize orders by each
language version sold. Thus, it is easy to see that with
matrix data, an analysis can be done on multiple dimensions.

It is through the Business-Master and other value-added tables
that BIC is able to deliver management oriented, human like
information to the knowledge worker and management team. Most
of the transaction-based data is represented by codes and is not
generally decipherable to a user without a user-guide. For
example, the office code "1036" is a key data element in the
detail order record of the transaction-based system. The BIC
system carries the code "1036" as well as the information that
"1036" is the Orlando sales office in the Atlanta area, located
in the SBouthern Region of the United States field operation.

The BIC system demonstrates one way in which ISG leveraged their
investment in existing transaction-based systems. The result is
a value-added, information oriented, business support system.
BIC provides ad hoc detailed information, as described above, as
well as summarized graphic metric displays, available daily on
the PC at the push of a button.
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With the subject or information oriented BIC database in place,
the next logical step was to develop an automated process for
summarizing the data and converting the actuals (dollars) along
with targets (quota) into time series, bar, and pie charts. At
the time of development it was decided that the graphs would be
pre-processed daily, based upon what the management team wanted
to see. This would keep the solution on management's desk as
"simple as pushing a single button." This is essentially a
merger of our 20th century vending machine mentality with
information as the commodity ... and thus a possible explanation
for its popularity. Accordingly, it might be paraphrased as,
"I've paid my money, I've pressed the button, and now (and I
mean immediately), I want the goods!"

Executive Insight graphic reporting enables the ISG management
team to examine daily how the ISG office system software is
selling world-wide. This is accomplished simply by glancing at
a series of line, bar, and pie charts. Total ISG world-wide
orders are first displayed, followed by each of the four
operating divisions.

Jan89 WWPL-85 A: K Q: K$
MTD Target vs. Actual Orders

TARGET ACTUAL

K$
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Information Systems Group
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The next graph shows how each of the ISG major dollar
contributing products is doing on a daily basis, actual dollars
plotted against target.

January FY89
MTD Quota vs. Actual Orders

TARGET
-
$
0sD PSD oPD
! 2 i
- g §
.
§.\
§ i Bl .. Blgl B
A AP BSP BSPHW GALL SPRD COF NW DESK WRDPC ADV

ISG - Major Products
BSP = ALL RESOURCE. 1A, VECOF, DESK include BSP portion.

A geographical perspective shows how each region is performing
(daily actual against target), selling office system software
throughout the United States, Europe, and Intercon.
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Additional graphs give the ISG management team a perspective of
the proportionate share of orders for localized language

versions of ISG products. This is done via the local language
business attribute that is established through the Business-Master
relationship. In the following pie chart, the HPDESK Manager
product group is illustrated by language version sales:

HPDesk
Localization YTD

FRENCH 5.4%

SPANISH 0.2%
SWEDISH 0.1%

Stnd. English 80.1%

Sample data

The above Executive Insight order graphs are made available at
"the push of a button," on a daily basis, to over 150 ISG
managers and business analysts throughout the world.

Now we can look in more detail at how Executive Insight provides
push-button reporting on a daily basis. As indicated above, BIC
as a business support solution, is comprised of a Turbo Image
database containing the Business-Master and additional
value-added matrix data. A single detail data set (with
associated keyed automatic masters) contains monthly and
year-to-date dollar and unit data by product, customer,
geography, channel, and many other dimensions. The order data
is detail oriented, and summarized by dollars and units when the
product, customer, and geography are unique. This technique
facilitated the inclusion of detailed data in a summary
information database. When the value-added matrix data of the
Business Master is linked to the summarized detail order
records, the result is quick and easy answers to business
questions concerning ISG software orders.

The process for generating the Executive Insight graphs is
completely automated. Once the daily detail ISG order records
have been loaded into the BIC database, the following three
steps are executed:
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Business Information
Center

How It Works

4. BUSINESS MANAGERS can then display
the graphics by pushing one PAM button.

Behind the scenes...
4 3. GRAPHICS GALLERY in Batch mode creates the
Resource graphics and stores them back on the shared disc.
rd 2. RESOURCE SHARING stores this data on a shared disc.
Information|
V4 Access | 1. INFORMATION ACCESS strips the necessary data

from your application database/files in Batch mode.

) Application Databases or MPE/KSAM files

Information Systems Group HEWLETT
PACKARD

Information Access is executed in batch mode on the HP3000 and
the data is easily stripped and grouped based upon the business
attributes assigned via the Business-Master. Each cut of the
data is saved in either ASCII or DIF format on the HP3000 in
MPE format. The second step is to convert the MPE data files to
DOS data files in the format filename.GPD. This can be done in
the same batch JCL using the DiscManager COPY command within
Resource Sharing. Once the newly stripped data files have been
stored on the virtual disc in DOS format using DiscManager, the
third step that creates the graphs is initiated. The creation of
the graphs is accomplished by running Charting Gallery in batch
mode on the PC using command files. The command file interface
to Gallery 3.0 allows you to merge data files (.GPD) with chart
files (.GPH) and save the graph as a picture file (.GAL). Most
all the interactive features of Charting Gallery have been
replicated in batch/command mode. Especially useful is the
ability to update the title, subtitle, footnote, and X/Y axis
within the Charting Gallery command files. As each graph is
created, it is saved on the virtual disc for access by anyone
connected to the local area network. The above three steps are
fully automated and execute in succession across the HP3000 and
PC environments on a daily cycle. Next (as illustrated in the
4th and last step above), the management team can review the
Executive Insight graphs at anytime by simply pressing a PAM
label entitled "ISG Order Graphs". The PAM label will invoke a
DOS .BAT file that executes Drawing Gallery with an "info"
string that links to the command file containing the file names
of the graphs to be displayed.
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Page-Down and Page-Up will allow you to review the graphs in
forward and reverse order respectively. The ESC key is used to
exit the review process.

To determine the overall impact that Executive Insight had on
the Information Systems Group, a joint study was conducted by
Hewlett Packard and Arthur Young. The following illustration
categories the benefits achieved through BIC in terms of
dollars saved or costs avoided, increased effectiveness or
productivity enhancements, and added-value to the organization:

BIC Benefits Analysis

The Dollar Benefits The Effectiveness Benefits The Added Value Benefits

/o S m

B Personnel cost avoidance for B Total productivity savings: ® Improve teamwork and cohesion
professionals saving $300K $453,600.00 of workgroups and divisions
B Clean up localization cost B Improved timeliness of data... B Improved problem resolution
savings $1M daily vs. weekly or monthly W improved responsiveness to
® Travel expense reduction of $45K B Improved accuracy in market situations
forecasting B Ability to identify market trends
B Fewer order errors and invest in the right applications

Allows users to better understand
the business

The Executive Insight BIC system has enabled ISG to save
$1.345 million in operating costs and gain an additional
$453,000 in productivity savings annually. In the less tangible
area of added value or behavioral enhancements, BIC has played
an interesting role within ISG. Starting with the fact that
order volume is ISG single key indicator of success. It is
extremely important to make order performance visible to the
entire organization. Displaying daily order graphs on the desks
of management, business analysts, engineers, and marketing
analysts, is an effective way of communicating the "rules of the
game". And more importantly, each day the ISG team knows what
the score is.
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Executive Insight reporting has provided an integrated business
support environment for tracking and analyzing sales of
world-wide office system software. A few of the major aspects
of its success are listed below:

BIC
Attributes of Success

B The system is tied to ISG's critical
business needs and objectives

B Management support

W Timely and accurate business data

W The BIC output relates to how ISG
does business and makes for easy

access and enhanced understanding
of data

W Push Button Reporting, Ad-hoc
inquiry, automated reporting

In the final analysis, Executive Insight push-button reporting,
is simply one way of focusing the organization on those issues
of critical importance to ISG. It is an integrated tool or
vehicle for communicating to all members of the organization,
where we have been, where we are today, and where we need to be
tomorrow in order to realize our business goals and objectives.
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FUTURE DIRECTIONS FOR HP’S TERMINAL EMULATION STRATEGY

Nicola S. Cowburn

Hewlett-Packard
Office Productivity Division
Nine Mile Ride
Wokingham, Berkshire RG11 3LL
England

INTRODUCTION

While the trend is towards more computer power on the desk top, and
Tocal information processing, and towards more architectures Tlike
Hewlett-Packard’s Distributed Application Architecture (DAA),
centralized databases will continue to play a significant role,
requiring some form of terminal access. Booking systems such as those
used by national and international airlines and car rental companies are
good examples of a requirement that cannot be fully met by Local Area
Network (LAN) connected workstations. Organizations will continue to
maintain centralized data resources, storing data within purely host
driven applications. The personal computer will increasingly be used for
the manipulation and presentation of data. Terminal emulation
applications will be used as servant applications, acting as a tube
between the host computer and the PC, through which data can be
transferred. Terminal emulation will therefore remain an important
component of the integrated office for the rest of this decade, and well
into the next.

Terminal emulation will be an important tool for the success of
Hewlett-Packard’s Co-operative Computing Environment. As organizations
move towards CCE and DAA they will still need to provide user access to
their existing HP systems and applications, as well as those of other
non-conformant suppliers. They will also continue to want access to
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independent information services, like the Dow Jones share index, which
will not initially offer their services in a DAA compatible form.

HP’s terminal emulation strategy is derived from its Organization
Communication vision, which focuses on providing:

effective, efficient communication, independent of location;

systems built on a solid base of agreed standards such as the 0SI
standards, X.25, Unix etc;

a consistent window to the world.

HOW DOES TERMINAL EMULATION FIT INTO THE BIG PICTURE?

The concept of "building blocks" provides a suitable analogy for the
type of information software products that HP expects will be required
by target customers in the next decade.

The need for customized unstructured information systems is being driven
forward by end users’ demands for access to more information sources or
information warehouses and more individual information
presentation/analysis profiles. This need will be met by modular
software "building bricks" based on industry standard connection
interfaces, which allow solutions to more closely match individual
knowledge workers’ requirements; and they will be relatively simple to
put together without excessive custom "glue". Generic product modules,
such as Terminal Emulation, Electronic Mail, Filing, Graphics and
Spreadsheets, will be the foundation building bricks for such systems.
These will then be marketed as individual packs, or in collections of
solution packages, which best meet the needs of individual departments.
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These generic bricks will also be integrated by third parties into
highly customized software solutions which will be designed to meet the
information processing needs of vertical markets. In these applications,
the software building bricks will, in many cases, be transparent to the
end user. This highlights the importance of NewWave and a NewWave
terminal emulation solution in providing the transparency, the ease of
use and the automation that is a prerequisite to this packaging
strategy.

WHAT IS HP’S TERMINAL EMULATION STRATEGY?

HP’s terminal emulation strategy encompasses the spirit of the
Organization Communications vision and can be expressed in the following
way:

HP intends to become a world leading supplier of terminal emulation
software.
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A breakdown of this mission statement into key phrases helps to
understand its full meaning:

"... World* - HP will serve the world market, offering local language
versions of terminal emulation products, which meet local country legal
and methodology requirements and capitalizing on its world-wide channels
of distribution. HP’s goal is to satisfy the data communication needs of
its target markets through a tighter PC/host integration solution.

“Leading Supplier" - As a leader, HP will set standards in terminal
emulation. HP is a key industry player in the development, adoption and
application of new technology; either through internal development or
through partnerships with third party vendors. HP’s terminal emulation
goal is to take full advantage of these technologies, and to provide
tighter integration both within and between technologies.

"Terminal Emulation Software" - HP aims to supply terminal emulation,
file transfer and command language capabilities in the form of products
which run on industry standard platforms such as MS-DOS, 0S/2 and
Unix/X, and which allow connections to all the major vendors’ host
computers.

The key elements of HP’s terminal emulation strategy are as follows:
1. Multi-Vendor Connectivity

Multiple End User Platforms

MS-DOS

Non-Windows

The market for MS-DOS terminal emulation has been the largest sector of
the terminal emulation market over the last five to ten years, and will
continue to be so for some years to come. HP’s strategy is to continue
to support customers with investments on this platform.
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HP NewWave

HP NewWave is a PC software environment which currently runs together
with Microsoft Windows/286 and MS-DOS, and in the future will be
available on the 0S/2 and Unix platforms. It is not an application or an
operating system, but it extends the capabilities of both. HP NewWave
provides a consistent graphical user interface and adds object
management and system wide services to personal computers.

HP is heavily committed to NewWave, and the terminal emulators offered
by HP for use in this environment will take full advantage of its object
orientated, task and agent facilities.

Microsoft Windows

Microsoft Windows has become accepted as the standard user interface for
the IBM PC and compatibles. The use of terminal emulation under the
Microsoft Windows environment offers a number of exciting opportunities
for increasing the usability of the system and in turn the productivity
of the user.

The benefits of using MS-Windows based terminal emulation include the
use of copy/cut and paste, which allows the user to quickly and easily
include an HP DeskManager electronic mail message, for example, into a
Windows-based word processing document simply by copying/cutting to the
clipboard then pasting it, or vice versa. It would also be possible
using a terminal emulator to run several host applications on different
host computers simultaneously, each viewed through a separate emulator
window on the user’s screen. Background processing is a natural
by-product of operating in a windowing environment; files could be
transferred in background whilst the user works on another PC or host
based application.

HP’s strategy is to continue to develop terminal emulation solutions
within the Microsoft Windows environment.
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0s/2

0S/2 is expected to supercede MS-DOS as one of the dominant operating
systems on the desktop. HP’s strategy of providing a common user
interface and functionality across all the popular platforms will ease
the migration of users from Microsoft Windows.

X/UNIX

Unix, in combination with the X Windows graphical user interface (GUI)
is another highly accliaimed end user platform of the future.

X Windows is a platform which is now endorsed by most of the major
computer vendors in the market-place today, and commercial
implementations are just beginning to emerge. Perhaps of more
significance is the announcement by the Open Software Foundation (OSF)
that it has adopted X Windows technology as the basis for the user
environment component (UEC) of its open operating environment. In
addition, DEC’s commitment to DEC Windows and the signing up of
independent software vendors to undertake development on this platform
will probably increase the rate of diffusion of X technology into the
market. As the cost per X workstation decreases, the commercial adoption
of X technology will, no doubt increase.

HP will be represented in this multi-vendor, multi-platform environment,
and its terminal emulation strategy will extend to incorporate support
for the Unix and X Windows platforms.

APPLE MACINTOSH

While the Apple Macintosh might not be considered an industry standard,
and support for this platform is not HP strategic, HP does recognize the
need for some of its customers to connect the Apple Macintosh into their
wider computer systems.

HP will facilitate this integration by extending its terminal emulation
strategy to incorporate support for the Apple Macintosh workstation.

6 of 14
Future Directions for HP’s Terminal Emulation Strategy

3662



Multiple Hosts

HP is committed to providing a Co-operative Computing Environment (CCE)
in which a user at a single workstation can easily access the
applications and data he/she needs, wherever it is located.

HP’s terminal emulation strategy supports the CCE concept by allowing
access to a variety of HP and non-HP computers (for example HP 3000, HP
9000, HP 1000, DEC Vax) as well as to public information services such
as Dow Jones and Compuserve.

Multiple Connections

HP’s customers employ a wide range of data communications technology,
and the terminal emulation strategy is therefore to allow workstation to
host connections through at least the following:

Serial/RS-232/422

X.25

Telnet

HP Local Area Networks

Other Vendor’s Local Area Networks

2. Consistent Graphical User Interface (GUI) Across Platforms

Whether your workstation of choice is an IBM compatible PC, Apple
Macintosh, Unix or X workstation, HP’s strategy is to provide a
consistent window to the world.

Until recently, applications developers have been provided with
virtually a single target in the form of MS-DOS running on IBM
compatible personal computers. However, when looking at the field of
emerging windowing technologies there are far more opportunities to be
considered. For the IBM PC compatible platforms there are Microsoft
Windows, Hewlett-Packard’s NewWave and Microsoft/IBM’s Presentation
Manager. In addition, business use of the windowing Apple Macintosh, is

7 of 14
Future Directions for HP’s Terminal Emulation Strategy

3662



increasing, and interest in applications developed under X Windows is
rising.

A growing number of PC users, seeking greater ease of use, increased
productivity, lower training costs and increased cost effectiveness from
their personal computers, are now looking to graphically driven
windowing environments to meet their needs. These users typically expect
to have a terminal emulation solution which not only operates in, but
which aesthetically matches these environments.

HP is committed to providing terminal emulation solutions which support
all of the aforementioned windowing environments and which provide a
consistent windowing interface across platforms. The major contribution
made by such consistency is to minimise support and retraining costs,
and to reduce user error through the provision of intuitive and easy to
use terminal emulation, consistent across all platforms.

In addition, support of industry standard platforms, combined with a
consistent user interface across those platforms, will serve as an aid
to migration from host computer to host computer, or from workstation to
workstation, thus reinforcing the concept of a co-operative computing
environment.

Leadership for HP will be achieved through leadership in the market for
the user interface to all forms of electronic communication.

3. Tighter Integration Between the Workstation of Choice and the Host

By taking advantage of the capabilities provided by such windowing
environments, a new generation of more powerful terminal emulators can
be offered. Integration will be facilitated by the provision and use of
powerful command languages, inter-program communication and also, within
the HP NewWave environment, the HP NewWave agent facility. The terminal
emulators of the future will make the exchange of data between
applications much tighter and simpler than it is with those currently
available.
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Another powerful integration facility which HP intends to provide with
future terminal emulation tools is known as Dynamic Data Exchange (DDE)
and will enable the user to control any given procedure from any one of
a number of applications.

Example 1

Scenario: Kathy is a product manager who receives an electronic mail
message in her intray on the first morning of every month, which shows a
summary of the previous month’s orders. The order figures have been
extracted from a database using Information Access, and are then sent on
to Kathy using a batch job set up by her MIS department. Kathy has no
need to know how the figures were collated or where the figures have
come from. Kathy must then issue an Order Summary Report to her
colleagues and management within two working days of the end of each
month.

Kathy needs to incorporate the month summary data from the HP
DeskManager message into the Order Summary Report as quickly as
possible, without having to re-enter the figures, so that she can
distribute the Report.

Solution: Using a windowing terminal emulator, the menu items offered
could be customized to include options to "copy item to desktop", "move
message to MS-Word", or "copy item/message”. Kathy could select such a
command file defined option simply by double clicking on the menu item.
The command file would automatically start MS-Word (which appears as an
icon on the screen), open the DDE channel, start logging to DDE, read
the item, stop logging to DDE and then close the DDE channel. Kathy
could then edit the MS-Word quickly and easily, enabling her to
distribute the report in a timely fashion.

In this example, Kathy has been able to transparently integrate host
based data into a PC word processing application, achieving
inter-program communication by means of the terminal emulator’s
sophisticated command language to control the data exchange.
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Example 2:

Scenario: Barbara is secretary to a Personnel Manager, and uses HP
DeskManager to mail documents and messages to employees around the
company. Her word processor of choice is Microsoft Write. Barbara would
like to create an MS-Write document relating to commission structures,
and then send it to all members of a pre-defined sales force
distribution 1ist.

Solution: MIS could write a number of script files to modify a
particular function within HP DeskManager. From within HP DeskManager,
Barbara could then type "create" and would be prompted with a number of
format options, one of which could be MS-Write. On completion of the
MS-Write document, HP DeskManager would initiate a hostcontrol script
which would take control of the terminal emulator. The terminal emulator
would then be used as an agent to execute the HP DeskManager script. The
script may use a facility such as DDE to define the parameters and send
the MS-Write document on to all those on the distribution 1list. This
process would, of course, be transparent to the user.

In this example, Barbara has been able to create and mail a PC word
processing document from within a host based application using a simple
three step procedure (initiate creation, create document, request
mailing).

Example 3:

Scenario: John is an Accountant who uses Microsoft Excel to manipulate
and work on his company’s sales and expense related data. John must
access sales data on a host database and incorporate these into his
spreadsheets before he can make calculations and decisions based on the
latest available data.

Solution: Excel’s macro language could be used to define extra menu
entries, such as "Sales". Once an Excel macro had been written for John
by his MIS department, he would be able to start Excel and double click
on "Sales" if he wanted to update his spreadsheet with the latest
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available sales data. The macro would display a dialogue box in which
John could enter the product numbers and regions that he wanted to
incorporate into his spreadsheet. Excel would then become iconized as
the macro continued in background mode. The terminal emulator would
appear as an icon at the bottom of the screen as Excel’s macro started
it for the purpose of accessing the database. Through DDE, Excel would
control the procedure followed by the terminal emulator. As soon as the
sales figures had been extracted from the database and downloaded into
Excel, a dialogue box would appear to flag completion of the data
exchange. John could then double click on the "OK" box as soon as he
wanted to review or edit the document. During background execution of
the Excel macro, John would be free to work on any other application in
a different window.

In this example, John was able to retrieve the latest sales figures from
the database from within his spreadsheet without knowing where they were
stored or how to access them using the retrieval application (for
example, Information Access).

HP NewWave allows even greater integration and automation.

In Kathy’s case, the HP NewWave agent could be programmed to transfer
the monthly sales summary figures from the HP DeskManager message to the
Monthly Order Summary Report on the first day of the subsequent month.
Kathy would be able to edit the report and distribute it without first
having to initiate the data transfer. If the report did not require
editing, the Agent’s task could be taken one step further, including the
automatic mailing or printing of the report.

In John’s case, the HP NewWave agent could be programmed to transfer the
latest sales figures from the database on the host computer to the Excel
spreadsheet every night, overnight, so that every morning his
spreadsheet would reflect the latest position against quota, and against
meeting the company’s financial objectives.

Users working within the HP NewWave environment could use the HP NewWave
Agent facility to record each step of a process and perform a task, in
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conjunction with the terminal emulator or any other host based or PC
application, at scheduled times. The ability to record agent tasks
enables even the most unsophisticated user of HP NewWave to automate
many co-operative host/workstation procedures, without the assistance of
MIS/DP staff.

In short, HP’s strategy is based around tightening PC/host integration
with the objective of encouraging and facilitating a Co-operative
computing environment (CCE) in which there is automation of transparent
data interchange and exchange between different applications on
different host computers and workstations, with 1little or no
intervention by the user.

4. Supportability

Of key importance to users of PC/host applications is the need to reduce
costs and increase the individual’s productivity both individually and
as a member of the workgroup.

Inherent in the technologies and platforms and user interfaces already
discussed is an intuitive quality, which enables users to quickly and
easily learn and use any products developed under those applications.
Whether an application. is developed by Microsoft, DEC, IBM, HP or any
third party software vendor, the learning curve of the user working in
the Windowing environments will be much shorter than ever before.

The implications of this are encouraging in terms of both user
productivity and supportability. Users will require minimum training and
on-going support of their day to day activities.

In addition, a number of companies are adopting Microsoft Windows as an
interim stepping stone towards 0S/2. HP’s strategy of consistency of
interface will go a long way towards easing the migration of users from
host to host, workstation to workstation, and platform to platform.
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SUMMARY

HP is committed to the development and extension of its terminal
emulation strategy to meet the needs of users in a Co-operative
Computing Environment (CCE). Customer organizations turning to CCE and
DAA will still need to access their existing HP systems and applications
as well as those of other suppliers. Terminal emulation will therefore
remain as an important tool for the support of CCE, which will be
facilitated through the support of multiple end user platforms, hosts
and connections.

Many hybrid applications can be developed through the use of purpose
built applications such as HP NewWave Mail for HP DeskManager
integration, Information Access for database queries under Agent
control, and Business Systems Plus (BSP) for automatic updates of
workstation software. However, a terminal emulator with these
capabilities provides a general purpose tool for system builders, not
requiring low level programming expertise of environments 1like HP
NewWave, and not restricted to particular host computer systems or
network connection types. Complex hybrids can be developed quickly to
meet the specific needs of individual users and work groups, so that the
terminal emulator becomes a customizable pipe between the central host
computer and the workstation.

Support of a variety of end user platforms, combined with consistency of
interface across those platforms, will serve as an aid to migration from
host computer to host computer, and from workstation to workstation,
which supports the concept of CCE and has worthwhile implications for
supportability and cost reduction.

Operating System/zt’”, 0S/2 and Presentation Hanagert’” are trademarks of
Microsoft Corporation and International Business Machines Corporation.

MicrosoftR, ¥s-DOSR and WindowsR are U.S. registered trademarks of
Microsoft Corporation.
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The X Window Systemtm is a trademark of Massachusetts Institute of
Technology.

UNIXR is a registered trademark of AT&T in the U.S. and other countries.

Macintosh is a registered trademark of Apple Computer, Inc.
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PC Software Distribution in a Network Environment

Jon Bostrom
Hewlett-Packard
8010 Foothills Blvd.
Roseville, CA 95678

Managing application software on Personal Computers is one of the
biggest challenges facing system administrators today. Most
administrators are used to working with a central computer system
that contains all of their application software. This makes
installing new software, updating existing software and
maintaining version control relatively easy. Personal Computers
have added a level of complication by creating an environment in
which tools that are being used to run the business cannot be
controlled. PC users like the power and the flexibility that PCs
have to offer, however they usually do not have the expertise or
initiative to manage their PC as a business asset. The result is
an administrator with the time consuming task of walking from PC
to PC and installing software each time a new application is
acquired or an existing application requires updating.

Business System Plus (BSP) addresses this problem by automatically
installing and updating the BSP PC applications directly from the
HP 3000. Both the administrator and the PC user benefit from this
approach because it builds a more stable environment, provides the
user with the correct software when it is needed, and allows the
administrator to more effectively utilize their time.

The PC applications that are currently distributed by BSP focus on
electronic mail, PC and HP 3000 database access, simple word
processing and spreadsheet functions. If your business requires
additional functionality you may decide to acquire additional PC
software. This paper will describe the techniques that will allow
you to design your own software distribution process.
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Requirements

Software Distribution requires that Business System Plus be
installed on the HP 3000 and PCs on your Local Area Network.

Technical overview

BSP allows the customer to create shared discs on the HP 3000.
These discs are viewed by MS-DOS as additional disc drives on the
PC. DOS files can be copied to or from these discs by anyone on
the network Jjust as if they were hard or flexible discs.
Installation of PC software is normally done using the flexible
discs provided by the software manufacturer. Some type of
installation process is usually provided with the software to
facilitate copying the files from the flexible discs to the users
hard disc. The Software Distribution concept uses the shared disc
of the HP 3000 instead of the source disc provided by the
manufacturer as the installation vehicle.

Basic Process Flow

1) The system administrator loads the PC application files from
the original flexible discs to the HP 3000 shared disc.

2) A batch file is started on the PC that makes a connection to
the correct shared disc and installs the software.

HP3000

—— 9|

NETWORK INSTALL
SHARED DISK
DISK
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The Distribution Process

This paper will give you some basic information about application
distribution. It will describe several techniques that will help
you distribute your applications and point out the potential
problems along the way.

There are two basic types of distribution processes. One uses the
installation process supplied by the manufacturer. The other uses
standard MS-DOS file copying commands. Each type has pros and
cons involved in setting up a solid distribution process.

Creating a very simple distribution process with a friendly
application is quite easy. Creating a distribution process that

distributes multiple applications with version control,
configuration information and PAM installation for friendly
applications is tougher but still reasonable . To accomplish the

same task with unfriendly applications is still more difficult.
Creating a distribution process with an ugly application is
extremely difficult and beyond the scope of this paper.

Applications defined
Friendly Application

A friendly application is one that will install neatly into a set
of subdirectories, doesn't modify system files like CONFIG.SYS or
AUTOEXEC.BAT, doesn't have hidden files or copy protection, and
doesn't require specific configuration information. There are a
number of these around and it is quite simple to design a
distribution process for them.

Unfriendly Application

There are many symptoms of unfriendly applications. Here are a
few: The manufacturer's install process will not work from a
shared disc. The application requires modification of CONFIG.SYS
or AUTOEXEC.BAT. The application uses hidden files. (hidden files
are harder to copy) . The application requires specific
configuration information about a user's PC, e.g., monitor type,
system type, printer type etc. Unfriendly applications can be
distributed but they require additional thought and preparation to
be successfully implemented.

Ugly Application

Copy protection is the most common cause of an ugly application.
There are a number of installation processes that do strange
things to your PC hard disc or to the installation source disc,
this could prohibit a successful distribution process. If you
have this type of application you might want to contact the vendor
about a right to copy version with site licensing that removes the
copy protection.
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Right To Copy

kkhkkkk WARNING hhddkksk

The intent of this paper is to explain useful techniques not to
encourage unauthorized software use. Hewlett-Packard does not and
can not authorize you to copy any material without the specific
permission of the manufacturer.

kkkkkkd WARNING *hhdhid

Choosing a Distribution Process

There are several types of distribution processes:
Type 1 uses the manufacturer's installation process.
Type 2 and 3 use the MS-DOS copy function.

All processes use HP 3000 shared disc and some additional MS-DOS
batch files.

Type 1

This type follows the installation process of the manufacturer but
uses shared disc on the HP 3000 instead of flexible discs to
install the application. To implement this type of distribution
process the administrator creates a shared disc on the HP 3000 and
copies the manufacturers install disc "as-is" to the shared disc.
To install, the PC user makes a connection to the shared disc and
follows the manufacturer's installation installation and
configuration just as if they were installing from a flexible
disc.

This type of distribution provides a clean, standard installation.
The possible problems with type 1 are.

The administrator loses some control during the install process
because the manufacturer's install process takes over.

If you are distributing several applications, the "look and feel"
of each installation process will be different.

The manufacturer's install process may not work from shared disc.

The user must perform whatever configuration needs to be done and
must reply to the install process to such questions as.

"What is you monitor type?"

"What kind of printer do you have?"

"Should I modify your CONFIG.SYS?"
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Type 2

The type 2 and type 3 processes differ from type 1 in that they
fully install and configure the application on 1 PC and then use
the file sharing capability of BSP to copy the "fully installed"
application to the PC user's hard disc.

To implement type 2, the administrator gces through the normal
manufacturer's installation process but defines the destination of
the new software as the HP 3000 shared disc instead of their hard
disc. Once the application is fully installed on the shared disc,
the administrator will follow the manufacturer supplied
instructions to configure the application for basic printer and
monitor information (i.e., laserjet on LPT1 and EGA monitor).
There may be several types of basic configurations that need to be
supported. In this case the administrator can install the
application again to a second shared disc and create a second
configuration.

Once the configuration is complete the administrator must create a
DOS batch file that will perform the actual distribution. This
batch file will build the directory structure on the user's PC and
use the MS-DOS copy function to move the files from shared disc to
the users hard disc. Once the distribution batch file is ready,
any PC user on the network can start it and receive the
applications already configured and ready to run.

Type 3

This type of process is very similar to type 2 but provides for
the case in which the manufacturer install process will not
install to a shared disc. In this case the administrator follows
the install directions of the manufacturer and installs and
configures the software on their PC hard disc.

When the application is fully installed and configured on the hard
disc the administrator will create an HP 3000 shared disc, create
a subdirectory structure on the shared disc that is identical to
that created by the manufacturer's install process on the hard
disc, and then copy the files from hard disc to shared disc. If
the administrator needs to support several basic configurations
they can repeat the installation process for each basic
configuration.

Once the application is copied to the HP 3000 shared disc the
distribution process is the same as type 2.

This type of distribution is slightly more work to set up but it
allows the administrator more control in the distribution process.
It also provides a common look to the process no matter what
applications are installed. The PC user is generally freed from
performing the basic configuration and having to interact with a
manufacturer's install process. The drawbacks to the type 2 and 3
process are:
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Less flexibility in the configuration process.

Lack of a "pretty install front end".

Any changes that would be made to system files by the normal
install process, must instead be made by the distribution batch
file.

Example of a Type 1 process

The steps that follow will create a very simple distribution
process. Following this discussion, will be several ways to
further automate and enhance the process.

Type 1 Setup

Scenario You have just purchased "Super-Buck® from the Boy-Oh-Boy

software company. This application comes on two 5-1/4" discs.
The discs look like this:

Disc 1 Root\

\SB.EXE

\SB.OVL

\SB.ASM

\SB..n

\INSTALL.BAT

\SBDISC.ONE

\DATA-DIR\
\SBDATA.ONE
\SBDATA.TWO
\SBDATA. .n

Disc 2 Root\

\SB.KKL

\SB.DDM

\SB.QRS

\SB..n

\SBDISC.TWO

\ADDON-DIR\
\ADD.ONE
\ADD.TWO
\ADD. .n

Note the files on each disc named SBDISC.ONE and SBDISC.TWO.
These files are used by the application to insure that the correct
discs are present during installation. This procedure lends
itself well to Software Distribution. Not all processes will be
quite as friendly. You may find that type 1 will not work with a
particular application, If so, try type 2 or 3.

Soft-Dist 3668-6



The supplied installation instructions for "“Super-Buck" read as
follows:
1) Place the supplied disc in drive A:
2) Change to the A: drive with the dos command A:
3) At the A:> prompt type INSTALL ?: where ?= the letter
of the drive you wish to have the application installed on.

Steps to Create a Distribution Process
1) Create an account on the HP 3000 called DISTRIB user= MGR
2) Create a group called SUPBUCK

3) Using RESMGR, the HP 3000 Resource Sharing admin utility,
create a shared disc in the PUB group of the new account and share
it with the shortname DISTRIB (If you are not familiar with RESMGR
please consult your Business System Plus Admin Guide P/N
32510-90003) . Create another shared disc in the SUPBUCK group and
share it with the shortname SUPBUCK.

4) Make sure you have the server configured on your PC and then
load the ILAN software on your PC (USRLOAD).

5) In the directory where your LAN software resides, type
USE X: \\(your server name)\DISTRIB
USE Y: \\(your server name)\SUPBUCK
NOTE: Make sure your CONFIG.SYS has the line LASTDRIVE=2Z

This will connect your X: drive to the shared disc DISTRIB and
your Y: drive to the shared disc SUPBUCK.

6) Place the manufacturer's disc in drive A:
7) Look at the directory structure on the supplied disc with a

utility such as the MS-DOS supplied utility TREE.COM so you can
duplicate it on the shared disc.

8) Point to the SUPBUCK shared disc Y:

9) Copy the files from the flexible disc COPY A:\*.*
10) Create the subdirectory structure MD \DATA-DIR
11) Change to the subdirectory CD \DATA-DIR

12) Copy the files from the flexible disc COPY A:\DATA-DIR\*.*
13) Repeat the process for DISC 2.

NOTE: If you have version 3.2 or greater of MS-DOS steps, 6/11 can
be replaced by the following
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6) Point to the SUPBUCK shared disc Y:

7) Copy the directory structure and the files XCOPY A: Y: /S /E

8) Repeat the process for DISC 2.

NOTE: This type of process will not work if the same file name
exists in the same directory on several discs. If you run into
this situation you might try a type 2 or type 3 process.

PC User Steps to Install an Application

Your application is now ready for distribution. The PC user must
perform the following steps (the user must have the LAN loaded and
have this server configured).

1) Connect to shared disc USE A: \\(your server name)\SUPBUCK
NOTE: I have used the A: drive to point to shared disc so that the
install process matches the manufacture supplied documentation.
It is acceptable to redefine a flexible disc designator as a LAN
shared disc.

2) Point to shared disc A:

3) Start manufacturer's install INSTALL C:

The manufacturer's install process will now install the
application.

4) Delete connection to shared disc USE A: /D

Automating the PC User Task

These user steps could be automated by creating a batch file for
your users called C:\startdis.bat. This batch file would contain
the same commands that the user would type. You could then create

a PAM label called Software Distribution. The PAM label would
point to C:\STARTDIS.BAT.
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C:\STARTDIS.BAT

ECHO OFF

CLS

ECHO ***%* Distribution Process Starting #*#**
CD \(your LAN directory)

USE A: \\(your server name)\SUPBUCK

A:

CcD \

COMMAND /C A:\INSTALL C:

CD \(your LAN directory)

USE A: /D

CLS

ECHO ***** Distribution Process Complete #***

NOTE: 1In line 5 of the batch file the A: drive is assigned to the
shared disc SUPBUCK. The A: designator is used in case the
install process is hard coded to the A: drive.

NOTE: In line 7 of the batch file the COMMAND instruction with the
/C parameter allows you to use a second process as a subroutine.
When the second process terminates, it returns control to the
first batch file. (in MS-DOS 3.3 you can use the CALL
instruction).

Enhancing The Process (Download Control)

We need to be able to insure that an application is loaded only
once to any PC. To accomplish this we will create a new
subdirectory on each users PC called \HISTORY. This subdirectory
will start off with one file in it called HISTORY.BSP.
HISTORY.BSP will contain an ASCII string with a brief explanation
of the purpose of the subdirectory.

NOTE: Remember your X: drive is currently pointing to the shared
disc DISTRIB

Here is an example of the master history file:

X:\HISTORY.BSP

BSP DISTRIBUTION HISTORY FILE
The HISTORY subdirectory on your hard disc is user by the
System Administrator to control the distribution of new
software to your PC.
111! DO NOT MAKE ANY CHANGES TO FILES IN THIS DIRECTORY !!!!

Call xxxx for questions

Ok ¥ ¥ N N N N ¥ ¥ ¥
* ¥ % F ¥ ¥ ¥ ¥ O ¥ ¥
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The install process will check to see if the X:\HISTORY.BSP file
exists. If the file does exist the HISTORY subdirectory is OK and
the installation can continue. Each time the BSP Administrator
creates a new distribution process a new file will be added to the
HISTORY subdirectory to uniquely identify the new application. A
date code can be used to name this file, it will be placed in the
history subdirectory by the install process.

Here is an example of the application history file:

X:\11-20-88.BSP

BSP Distribution file
11-20-88.BSP
This file was created by the install process that distributed
SuperBuck(R) version X.01.02.

This distribution process was initiated on November 20th 1988
by the BSP Administrator John Doe.

Please contact the MIS dept at xxxx for any questions.

% % X ¥ N % F ¥ F ¥ ¥
¥ Ok % N ¥ % N ¥ ¥ ¥ ¥

The distribution batch file can check for the existence of this
file with the command:

IF EXIST C:\HISTORY\11-20-88.BSP GOTO EXIT

If the file is present on the user's hard disc, the batch file
will terminate. If the history file is not present on the disc
the batch file will continue with the installation and at the end
of the installation will copy the -file 11-20-88.BSP to the
C:\HISTORY subdirectory.

Take a look at the batch file created in the previous example with
the addition of this control logic.

NOTE: changed or new lines are marked with an asterisk "%
C:\STARTDIS.BAT

ECHO OFF

CLS

ECHO **** Distribution Process Starting **=x
CD \(your LAN directory)

*USE X: \\(your server name)\DISTRIB

cp \

*COMMAND /C X:\DISTRIB.BAT

CD \(your LAN directory)

*USE X: /D

CLS

ECHO #***** Distribution Process Complete #***
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NOTE: In line 7 instead of starting the install process directly,
a batch file is started from the DISTRIB shared disc. This is
done to allow more control in supportlnq multiple appllcatlons and
installation verification. Here is that file:

X:\DISTRIB.BAT

ECHO OFF

C:

cD \ .

*IF EXIST C:\HISTORY\11-20-88.BSP GOTO EXIT
*CD \ (your LAN directory)

*USE A: \\(your server name)\SUPBUCK
A:

COMMAND /C INSTALL C:

C:

*CD \HISTORY

*COPY X:\11-20-88.BSP

*CD \(your LAN directory)

*USE A: /D

* :EXIT

NOTE: The USE for the A: drive has been moved into this file so
that the STARTDIS.BAT file on the user's PC can be as generic as
possible. This will make it easier to support multiple
applications.

If the user's PC does not have a HISTORY subdirectory, add the
logic to the batch file to make sure that the user has the HISTORY
subdir in place.

X:\DISTRIB.BAT

ECHO OFF

*C:

*CD \

*IF EXIST C:\HISTORY\HISTORY.BSP GOTO START
*MD HISTORY

*CD \HISTORY

*COPY X:\HISTORY.BSP

*ATTRIB HISTORY.BSP +R

*: START

C:

cD \

IF EXIST C:\HISTORY\11-20-88.BSP GOTO EXIT
CD \(your LAN directory)

USE A: \\(your server name)\SUPBUCK
A:

COMMAND /C INSTALL C:

C:

CD \HISTORY

COPY X:\11-20-88.BSP

CD \(your LAN directory)

USE A: /D

:EXIT
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Notice that the batch file checks for the existence of the history
file. If the file does not exist, it will be copied from the
shared disc and then set to read only so that the user can not
accidentally erase it. Once the HISTORY file is on the hard disc
the install can continue.

Automate the Process

The next enhancement is the full automation of the process so that
the user does not need to start a batch file or press a PAM button
to start the process.

As part of the PC start-up process, a file called C:\AUTOEXEC.BAT
is run by MS-DOS. This file can contain any valid MS-DOS batch
commands . The Administrator can add commands to the autoexec.bat
file so that each time a user starts their PC it will check for
new software to download. If you add this to a user's PC it will
add about 15 seconds to their start-up time if there are no
applications to download. If there are applications to download,
the time will depend on the size of the application.

C:\AUTOEXEC.BAT

ECHO OFF

PATH C:\;C:\UTIL;C:\DOS;C:\WP
PROMPT $p$g

CD \(your LAN directory)
USRLOAD /A

cD \

*\STARTDIS.BAT

Creating a PAM Label
To add a PAM label to a downloaded application use the program
that is supplied with PAM. MNGEPAM.EXE can be called from the
DISTRIB.BAT file to create a PAM label. The following lines are
an example of the process:

C:

cD \

MNGEPAM ADD SUPER\BUCK C:\SUPBUCK SBUCK.EXE
The syntax for MNGEPAM.EXE is

MNGPAM "action" "label word 1"\"label word 2" “path" "run command"
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Adding Another Application (type 2)

This next section will discuss the changes necessary to distribute
more than 1 application.

With one application set up for distribution your HP 3000 will
have the following shared discs

DISTRIB Jused to store distribution control information
SUPBUCK |used to sore the install files for Super Buck

Add a type 2 application called GWhiz to the distribution process.

GWHIZ comes on two flexible discs and has the following
installation instructions:

Place disc 1 in the A: drive, change to the A: drive and type
SETUP followed by the drive designator and path to install in ie.
SETUP C:\GWHIZ

GWHIZ SETUP will create the directory if it does not exist and

will also create a subdirectory called GDATA. GWHIZ will then
install into that disc and prompt you for the second disc.

Steps to Modify the Distribution Process for a Second Application

‘1) Create a group called GWHIZ in the account DISTRIB.
2) Using RESMGR create a shared disc in the GWHIZ group of the

DISTRIB account and share it with the shortname GWHIZ (If you are
not familiar with RESMGR consult your BSP Admin Guide).

3) Make sure you have the server configured on your PC and then
load the ILAN software on your PC (USRLOAD).

4) In the directory where your LAN software resides, type:
USE X: \\(your server name)\DISTRIB
USE Y: \\(your server name)\GWHIZ

This will connect your X: drive to the shared disc DISTRIB and
your Y: drive to the shared disc GWHIZ.
5) Install the Desired application to your Y: disc by following

the instructions provided by the manufacturer:

SETUP Y:\GWHIZ
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6) Note the directory structure in which the application was
installed on the Y: drive

\GWHIZ\

\GFILE1

\GFILE2

\GFILE..N

\GDATA\
\GDFILE1
\GDFILE2
\GDFILE...N

NOTE:If the install process made changes to any other files on
your disc such as CONFIG.SYS or AUTOEXEC.BAT, update those files
on your user's PCs. Make backup copies of both of these files
before installing the application and compare then after
installation to verify any changes.

7) Create a history file for this application similar to the one
created for Super-Buck but with a different date code.
Here is an example of the application history file

X:\11-21-88.BSP

BSP Distribution file
11-21-88.BSP
This file was created by the install process that distributed
GWHIZ (R) version B.99.99

This distribution process was initiated on November 21th 1988
by the BSP Administrator John Doe.

% ¥ ¥ % ¥ F ¥ ¥ ¥ ¥ ¥

Please contact the MIS dept at 4430 for any questions.

* F ¥ % ¥ ¥ H F F ¥ ¥

8) Next modify the X:\DISTRIB.BAT file to support this second
application.
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X:\DISTRIB.BAT

ECHO OFF

C:

CcD \

IF EXIST C:\HISTORY\HISTORY.BSP GOTO START
MD HISTORY

CD \HISTORY

COPY X:\HISTORY.BSP

ATTRIB HISTORY.BSP +R

:START

*:APPLIC_1

C:

Cch \
*IF EXIST C:\HISTORY\11-20-88.BSP GOTO APPLIC_2
CD \(your LAN directory)

USE A: \\(your server name)\SUPBUCK

A:

COMMAND /C INSTALL C:

C:

CD \

MNGEPAM ADD SUPER\BUCK MTD C:\SUPBUCK SBUCK.EXE
CD \HISTORY

COPY X:\11-20-88.BSP

CD \(your LAN directory)

USE A: /D
*:APPLIC_2
*IF EXIST C:\HISTORY\11-21-88.BSP GOTO EXIT
*C:
*CD \ (your LAN directory)
*USE A: \\(your server name)\GWHIZ
*CD \
*MD GWHIZ
*CD \GWHIZ
*COPY A:\GWHIZ\*.*
*MD GDATA
*CD GDATA
*COPY A:\GWHIZ\GDATA\*.*
*CD \
*MNGEPAM ADD GEE\WHIZ MTD C:\GWHIZ GWHIZ.EXE
*CD \HISTORY
*COPY X:\11-21-88.BSP
*CD \ (your LAN directory)
*USE A: /D

<EXIT

The changes made to the DISTRIB.BAT file will connect to the GWHIZ
shared disc, create the proper directory structure on the user's
PC and then copy the file into the proper directories. The major
difference between the first and second application in the
X:\DISTRIB.BAT file are that the first application uses the
manufacturer's INSTALL process to get the files from shared disc
to the user's PC. The second application just makes directories
and copies files using MS-DOS commands.
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Adding a Type 3 Application

To add a type 3 application, follow the same steps as for type 2
but install to your PC hard disc, look at the directory structure
that was created, build the identical structure on a shared disc
and copy the files there. Follow the rest of the type 2 process.

Batch files:

X:\DISTRIB.BAT | copies the application files to hard disc.
C:\STARTDIS.BAT | starts the distribution process.
C:\AUTOEXEC.BAT | automatically starts the at boot time.

History files

X:\HISTORY.BSP | used to check on existence of history subdir.
1 file for each application to be distributed.

11-20-88.BSP | contains application name and version number.

IMPORTANT !!!1!! Once you have created your distribution process
you should TEST IT on a PC similar to those of your PC user's To
insure that the process works well. If you are loading several
different configurations you should make sure that each works when
downloaded.

Installation Verification Utility.

When you create a distribution process you need to know all of the
files that the installation process added or modified. For
example: Was CONFIG.SYS updated? Was a line added to
AUTOEXEC.BAT? Were any hidden or system files added or modified?
Where were all of the application files placed? To help you with
these questions a verification utility has been created. This
utility can be run just before a hard disc installation and run
again just after the installation is complete. The utility will
tell you just what files were added to the PC hardisc and if any
files were updated. The utility consists of several FREEWARE
utilities and some MSDOS batch files. Hewlett-Packard does not
support this utility and is not responsible for its use or the
results of its use in any way. This utility cannot be sold but
can be distributed free of charge.

To receive a copy of the utility and the supporting documentation,
contact your Application Engineer. The A.E. can receive a copy
by sending an HPDESK message to Software Manager-0SD/hpd500/51.

A well thought out software distribution process can provide
substantial benifits to your business by freeing both PC users and
administrators from the tedious task of manually managing PC
software. When combined with the other benifits of a Business
System Plus solution such as printer sharing, file sharing,
electronic mail and database access, the result is an organization
that can concentrate on it's business objectives.

The distribution of applications as described in this document
uses standard features of MS-DOS(R) and is not Warranted by
Hewlett-Packard in any manner.
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What is New Wave? Why has there been so much discussion about this
product? What does it do? How is it going to affect my business? Will it
have a major affect on the development strategies of our data processing
department in the future?

These are often the questions we hear when the topic of New Wave is being
discussed. There seems to be confusion as to what the product is and how
to use it. The general consensus is that New Wave is a unique product
which has a promising future, and that it is a product which will have a
significant affect on the future trends within Information Systems.

In order to develop an understanding and an appreciation for Hewlett
Packard’s New Wave product, we believe it is important to take a step back
and take a look at the trends within Information Systems in the 60’'s, 70's,
80’s and into the future. Over time, there have been significant changes
in a number of areas within the data processing environment. The most
obvious changes have been the reduction in physical size of computers, the
increase in processing speed of CPUs, as well as an ever increasing ability
to communicate with each other. In addition to these, however, there have
also been significant changes in end-user expectations due to a greatly
increased understanding of the computer’s power. The following brief
summaries of the past couple of decades will help us see how these changes
have evolved and where they are leading.

The 60’'s

Data processing in the 1960’s consisted of large centralized mainframe
computers. Data was processed in batch routines in which response time was
measured in hours and days. These machines were large processing islands
which had virtually no system connectivity or communication capabilities.
They were typically locked away behind closed doors with strict
environmental controls. Therefore, users had no interaction with the
system. Users received weekly or monthly reports produced by these batch
systems, but they had no hands on interaction or real understanding of how
the computer worked. Without this hands on experience, it made it
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difficult for the users to understand how to utilize the power of the
computer to help them do their jobs.

The 70's

On-line systems were introduced in the 1970’s. Computers began to get more
powerful; but, the typical on-line response time was still in the 5 to 10
second range. Communication between machines, especially machines made by
different vendors, was practically non-existent. Computers were still kept
in separate environmentally controlled rooms in which users were not
allowed. However, the introduction of minicomputers brought the computer
out into the user environment, which allowed users to become more familiar
with the operations of the computer. Although users were still
unsophisticated in their computer knowledge at this point, they were
increasing their comfort level and beginning to recognize the potential of
the computer.

The 80's

On-line and real time systems with 1 to 5 second response times are very
common place. Computers have continued to get more and more powerful while
shrinking in physical size. Most companies own hardware and software from
a number of different vendors. Typically the different vendor’s hardware
systems operate separately from each other. There is some communication
between separate vendor’s hardware, but it is predominately batch in
nature. Significant improvements have been made towards the development of
easier to use software. On-line applications utilize menu-driven systems
with on-line help capabilities. Numerous organizations and committees have
been formed to develop standards for every aspect of data processing
ranging from hardware communications to user interface consistency for
software applications.

The introduction of the microcomputer has made a major impact on the
business world. The enormous amounts of microcomputer software which has
flooded the market has stimulated users’ minds in regards to the types of
tasks which can be performed on a computer. Users are becoming more and
more sophisticated in their computer knowledge, often times developing
their own software to perform required tasks. They are expecting more
information on a more timely basis. They also have become a major
influence on the direction in which automated systems are headed.

The Future

By following the trends of the past three decades, it appears that soon
there will be on-line and real time systems with virtual real time response
capabilities. There will still be uses for mainframes, minicomputers, and
microcomputers; however, portable/laptops will become a major factor in the
computer environment. They will become small enough and light enough that
they will become an invaluable tool upon which we will perform innumerable
tasks. We will continue to have multi-vendor hardware and software
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environments; but, emerging industry standards for operating systems,
software, and communications will enable these systems to operate with full
data integration. Companies will not only be concerned with sharing
information between internal computer systems, but there will be increased
communications beyond company boundaries. Connectivity and integration of
systems will become a key consideration and a requirement when purchasing
hardware and software; therefore, vendors will practically be forced to
adhere to industry standards.

The biggest change however, may be in regards to the users’ expectations.
Users will be demanding higher levels of functionality, integration and
consistency in their systems. They will not want to re-learn new software
packages each time they want to perform a new task. More emphasis will be
placed on the task to be performed and less on the specific details and
intricacies associated with each piece of hardware or software required to
perform the task. For example, it is not uncommon for a user today to use
three or four different software packages (sometimes on different hardware
platforms) in order to accomplish a specific task. One package may require
the user to press Function Key 8 to exit from the screen, another may use
the Escape Key to exit, while another may use the Tab Key. The user should
not have to learn and remember these types of minor intricacies in order to
perform a task, nor should they even have to concern themselves with which
software package or which hardware platform they are using. In the future,
the user’s primary concern will be task oriented. The computer user of the
future will not need to become a para-professional in data processing, as
is practically required in today’s environment, to be able to pass data
between separate software packages and hardware platforms. The development
of seamless and consistent interfaces will allow users to perform complex
integration activities with minimal effort.

NEW WAVE'S STRENGTHS

Upon review of the trends over the past couple of decades, it is obvious
that there will continue to be significant improvements in computer
hardware which will allow computers to become smaller yet increasingly more
powerful. There is also an indication that there will be even more drastic
changes in software, and this is where New Wave will have a major effect on
the market place. The trends of the past point towards systems which will
place emphasis on the following characteristics:

Ease of Use

Consistent User Interface
Information Sharing
Highly Functional
Seamless Integration

Let’s take a look at each one of these characteristics and evaluate how New
Wave applications will provide each feature and the affect it will have on
the end-user.
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Ease of Use

In today’s computer environment, "user friendly" and "easy to use" are two
phrases which are used so often to describe software systems that they
practically have no meaning anymore. There has been a major thrust in the
80's to develop "user friendly" and "easy to use" systems. What do these
vague phrases actually mean?

"Easy to use" systems in the 80’s basically consists of the following
features: .

Menu Driven,

On-line Help,

Function Key Utilization,

Pop-up Search Windows, and
Polite/Descriptive Error Messages.

Software developers have greatly improved the "ease of use" of applications
over the past decade by utilizing these types of features. However, the
users of the future are going to demand even easier to use systems which
utilize graphics, colors and windows to provide a consistent working
environment.

Although it is difficult to convince everyone of this, the graphical
interface operating system, most commonly associated with the Apple
Macintosh computers, provides the most "user friendly", easy to use
software environment. Exhibit 1 presents figures from a Macintosh Benefits
Study, performed by an independent third party (Peat Marwick Main & Co,
1987), which showed significant productivity improvements due to the ease
of use of the Macintosh environment. Macintosh’s use of icons, folders,
pull down menus, and windows allows the user to become more task oriented
and less concerned about the syntax required to run a specific software
application. This design ties into the real world office environment;
therefore, reducing the learning time required and allowing the user to
feel comfortable with the system much more quickly than in DOS or any other
command driven operating system environment. The easier it is for users to
learn to use new software products, the more they will branch out and use
new packages, thereby greatly increasing their productivity and
effectiveness.

Exhibit 1: Macintosh Benefits Study

Time saved

. with Macintosh

—
higher Managers 20%
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New Wave allows users to use this type of icon driven system on DOS
computers with DOS applications, as well as, MPE applications on Hewlett
Packard computers. Applications may be encapsulated (i.e. built in) into
the New Wave environment at varying levels. At the lowest level, a DOS or
MPE application may be attached to an icon which simply allows the user,
using a mouse input device, to point to the icon and to "click-on-it" (i.e.
select it). For example, just like on a Macintosh, if a user wants to run
the Microsoft Excel Spreadsheet Application, he simply points to the icon
which represents Excel and "clicks-on-it". It is not necessary for the
user to learn or memorize a string of commands to run the application.

At a slightly higher level of encapsulation, it is possible to link
applications to specific data and have them represented by an individual
icon. For example, a user could create a Monthly Sales Analysis
Spreadsheet using Excel which he will use with different sales figures each
month. Using New Wave, it would be possible for this user to create the
Monthly Sales Analysis Spreadsheet and then link it to Excel and to an
icon. At the end of each month, this user would "click-on" the Sales
Analysis icon, and not only would it run the Excel software, but it would
also pull in the Monthly Sales Analysis Spreadsheet. This type of
application and data linking allows the user to concentrate more on the
task of producing the Monthly Sales Analysis Report instead of which
software package to use and which sub-directory the data is stored in.

The previous two examples of encapsulation referenced Microsoft’s Excel,
which is a DOS application. These types of capabilities are possible with
any DOS application which is Microsoft Windows compatible. However, part
of the power and attraction of New Wave is that HP3000 applications and
data stored on an HP3000 can be accessed in the exact same way. An icon
can be created which takes the user directly into an application on an
HP3000 when "clicked-on".

With this level of integration it will be easier for the user to become
task oriented and less concerned with the technical details, even to the
point where the user will not care whether the software is running on a DOS
machine or an HP3000.

Consistent User Interface

The concept of a consistent user interface is probably the most difficult
concept to grasp simply because it does not exist in today’s computer
environment. It is hard to imagine all applications operating in a
consistent manner even when they are all on the same hardware platform. It
is even more difficult to imagine that there could be consistency when the
software is operating on different hardware platforms. However, New Wave
provides an environment in which this type of consistency can be developed.

Up to this point we have discussed a couple levels of encapsulation which
makes the process of starting applications and linking those applications

to specific data consistent. However, as we all know, each application has
its own personality and intricacies. As we discussed earlier, one
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application may require the user to press the F8 function key to exit,
while another may use the Escape or the Tab key.

By encapsulating programs at a deeper level, New Wave provides the
capability to develop consistent up front user interfaces utilizing pull
down menus. This up front interface can be used on all applications, the
DOS as well as the MPE V or MPXL. For example, the user will not have to
be concerned whether to press the F8, Escape, or Tab key. He will simply
select "Exit" from the pull down menu, and New Wave will perform the exit.

Exhibit 2 provides a simplified pictorial representation of the New Wave
environment. In this diagram, we can see that Microsoft Windows envelops
all of the applications as well as the MS-DOS operating system. New Wave
then envelops Microsoft Windows as well as the applications and the MS-DOS
operating system. Any tasks which are to be performed by the applications
must, at some point, pass through the New Wave buffer. Therefore, New Wave
has the ability to modify many aspects of the software at that point. New
features, such as a cut-and-paste capability or user defined help screens
may be added; data may be linked to another application; or any number of
activities may be performed to alter the appearance of the original
software application. By performing these types of activities on all of
the software applications, New Wave is able to create a more consistent
interface which allows the user to learn new software packages much more
quickly and become more efficient at performing tasks.

Exhibit 2: The New Wave Umbrella

HP New Wave

Microsoft Windows

Application A Application B

MS-DOS

Another way to envision the New Wave environment is to recognize the fact
that the user never has direct contact with the software applications.
Every command that the user performs must pass through the New Wave buffer,
and every screen or message sent to a user’s workstation from a software
application must also pass through the New Wave buffer. Exhibit 3
illustrates this concept. With this in mind, it becomes more clear how New
Wave can have such a significant effect on developing consistent user
interfaces.
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Exhibit 3: The New Wave Interface Buffer

Easy to Use
Interface
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Data Bases

Information Sharing

Many software applications today are able to utilize data which has been
created by another application and occasionally on a different hardware
platform, However, this is not always a simple process. It is often times
difficult for a Data Processing professional to accomplish these tasks;
therefore, it seems unfair to expect an end-user to be able to perform such
a task. As a result, only the most advanced end-users even attempt to
share information between applications. Most users would prefer to enter
data two or three times before they would attempt to tackle the task of
passing data between applications.

By utilizing "Agents" within the New Wave environment, a user can
"click-on" an icon which would extract sales figures from an IMAGE database
on a HP3000 and pass that data directly to an Excel Monthly Sales Analysis
Spreadsheet. After the Excel spreadsheet has manipulated the data, it
could then pass the data to a graphics package to create a Sales Analysis
by Product Line bar chart. In this example, New Wave is not only passing
data between DOS applications, but it is also using data created by an
HP3000 application.
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Agents, which make this possible, are system wide macros which allow you to
record the steps or commands being performed. What is unique about Agents
is that they also record the commands performed within the application so
that macros do not need to be developed within each of the separate
applications. As we saw in Exhibits 2 and 3, the fact that the
applications are running under the umbrella of the New Wave environment,
enables New Wave to record the commands performed in any of the
applications. After the commands associated with a specific task are
recorded, they may be attached to an icon. The commands associated with
this Agent process are stored in a modifiable file; therefore, adjustments
can be made to the Agent process without re-recording the entire process
from the beginning.

In addition to Agents, "Hot Links" is another New Wave feature which will
greatly increase the end-user’s ability to share information between
applications. When using Hot Links, the data is not duplicated as it is
passed from application to application. It is stored in one central
location and all of the applications which use that data access this one
central location. Therefore, as the data is changed in a spreadsheet, all
graphics, = word processing, desktop publishing and other spreadsheet
applications which are linked to that data will automatically reflect these
changes. Exhibit 4 presents an illustration of how Hot Links may be
defined. As the figures in the spreadsheet are changed, the chart
associated with that data automatically is changed, and the copy of the
chart within the desktop publishing document also reflects these changes.

Exhibit 4: Hot Links
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By using a combination of Agents and Hot Links, users will be able to
automate repetitive types of tasks, such as monthly sales reports, which
could be taking days to produce currently. This will allow users to be
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much more efficient and effective at their jobs, which has been the primary
goal of computer systems for years.

Highly Functional

Users want to be able to use their computer to accomplish a wide variety of
tasks. They want to be able to design spreadsheets, type a letter,
generate charts, maintain their inventory, create overheads for a
presentation, send a mail message to their co-workers, print payroll
checks, etc... As far as they are concerned, they would like to be able to
do all of these tasks using just one software package. Wouldn’t it be
great if there was just one package that was "all things to all people"?
We all know that there is no such package; however, we are now able to
provide the next best thing. Using New Wave, we can design and develop
systems which have all of the required functionality by purchasing
spreadsheet, graphics, word processing, electronic mail, database, and
numerous other software applications and then integrating all of these
different applications together under a common interface to make it appear
as if it were one highly functional software package. Once again, Exhibit
2 illustrates this idea.

Seamless Integration

We believe that the challenge for Data Processing and Information Systems
Departments in the future will be to become system integrators. They will
need to use products like New Wave to utilize the strengths of existing
applications both in the DOS environment, as well as MPE and others. The
challenge is to create a system where the interface between applications
and the process of sharing data is so seamless that the user does not know
that it is happening. To the user, it should all appear as if it were one
software application running on one computer, although in reality it may be
numerous applications running on multiple hardware platforms.

The goal is to develop systems, like the one presented in Exhibit 5, in
which a user could sit down at any workstation and access data off of an
IBM, DEC, or HP system without any conscious realization that the data
being used is not stored right there at the workstation.

Exhibit 5: Seamless Integration
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PC, Macintosh and HP3000 Integration

In our work with New Wave, we have found the similarities between the New
Wave environment and the Macintosh environment to be a definite strength.
There are a number of companies who have both DOS computers and Macintosh
computers. Within these office environments, it is important for users to
be able to share information and to communicate with one another; however
in most cases, this in not happening. The Macintosh users share some
things with other Macintosh users, and the DOS users share some things with
the other DOS users. The DOS users will not use the Macintosh because they
are not familiar with the mouse and the concept of windows, and the
Macintosh users will not use the DOS machines because they are spoiled by
their mouse and windows (as you can tell, we are biased towards the mouse
and windows).

To give an example of the type of things that can be accomplished using New
Wave and other integration tools, we would like to describe a project in
which we utilized New Wave. First, we connected an HP Vectra and an Apple
Macintosh SE to an HP3000 Series 42. Using Tymlab’s Business Sessions
software, we were able to emulate an HP3000 terminal on both computers.
For those of you who are not familiar with Business Sessions, it is an
emulation package which is compatible with the Macintosh and with
Microsoft’s Windows on the PC. It provides windowing and mouse
capabilities while emulating an HP3000 terminal (i.e. the mouse can be used
to point-and-click on function keys, the window can be re-sized or moved,
the user can jump in and out of terminal emulation mode into other
applications, etc...).

We then used HP’'s Deskmanager on the HP3000 to serve as the network
transportation device. Files were transported from workstation to
workstation by attaching them to mail messages within Deskmanager. On the
HP Vectra, we were using New Wave, Microsoft’s Windows, Microsoft’s Excel,
Microsoft’s Word, and HP’s Advance Mail. On the Macintosh SE we were also
using Microsoft Excel and Word as well as the recording capabilities
available on the standard Macintosh operation system.

Using these standard off-the-shelf software applications, we were able to
create a user interface which was consistent enough that the user could sit
down at either the Macintosh or the Vectra and accomplish tasks without
being concerned with which computer they were working on.

We created Excel spreadsheets and MS Word documents on the Macintosh,
transferred them to the HP3000, attached them to a HP Deskmanager mail
message, mailed them to the Vectra user, read that users mail through
Advance Mail on the Vectra, modified the spreadsheet and document on the
Vectra using Excel and MS Word, mailed them back to the Macintosh user on
the HP3000, read the Macintosh user’s mail and transferred the spreadsheet
and document down to the Macintosh, and then printed them on a Macintosh
LaserWriter Plus. All of this was done by encapsulating software
applications, which already exist in the market place, into the New Wave
environment.
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By utilizing New Wave, we have been able to; create easy to use systems
which have a consistent user interface and share information between
applications, as well as provide a seamless interface between the multiple
hardware platforms, thereby providing the user with a wide range of
functionality. Some of the concepts presented within this document may
have seemed rather utopian in nature, but these types of capabilities are
here today. System integration between PCs, Macintoshes and HPs as well as
other systems is not only what users will come to expect, it is what they
will be demanding soon.
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The HP NewWave Environment and MIS/DP

Bradley V. Husick
Hewlett Packard - Personal Software Division
3410 Central Expressway
Santa Clara, California
95051

The goal of this presentation is to familiarize you with HP NewWave, its unique
contribution to your computing environment, and the relationship of the end user
aspects of HP NewWave to the MIS/DP department and director.

First, what is HP NewWave, and why was it developed?

Today, HP NewWave is a PC software environment which works together with
Microsoft Windows/286 and MS-DOS. Users add their choice of applications (MS-
DOS, MS Windows, or NewWave) to make a solution. In the future, HP NewWave
will be available for OS/2 and UNIX workstations. The development of HP
NewWave resulted from research which identified four main business problems
associated with computers:

Why Did HP Develop HP NewWave?

To Solve Four Major Business Problems:

® Computers are too hard to learn and use

® Bringing information together from different
sources and formats is too difficult

® Repetitive tasks should be automated

® |nvestments in hardware, software, and training
need to have a longer useful life

[b,” HEWLETT

PACKARD
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HP NewWave addresses each of these four business problems:

HP NewWave Solves Business Problems

Four Key Benefits:

® FEasy to learn and easy to use
= [ntegration
® Task automation

® Protected investment

(ﬁﬂ HEWLETT

PACKARD

Let’s examine each of these design goals and implementations in turn, and how MIS
can benefit from these accomplishments.

1. Easy to Learn and Easy to Use

The MIS department often has time constraints in training end users. Each new
application in DOS systems requires particular, customized training. The consistent
and predictable graphical user interface makes HP NewWave and NewWave
applications very intuitive. The fully interactive computer-based training in HP
NewWave eliminates the need for classroom training. CBT lessons begin with the
basics of using a windowing environment, and continue through more advanced uses
of HP NewWave. The on-line help facility allows users to point to an item in HP
NewWave and receive information about the item in a pop-up window. This help
information is cross-referenced in a hypertext style, which allows users to see the
information that they need quickly.
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HP NewWave also allows users to context-switch between applications. For
example, a user could have a word processor, spreadsheet, database, and terminal
emulator open all at the same time, and switch from one to another by pressing
ALT-TAB. This makes the one application active, putting all of the others on
standby. Moving information from one place to another in this system is quick and
easy.

2. Integration

Users often experience difficulty in accessing information which resides on a
network. Upper management wants the easiest possible access to information
without having to become computer experts. The combination of intuitive terminal
emulation software and Agent technology can allow "pushbutton" access to
information.

Once that information is downloaded to the PC, the task of presenting it in an
understandable manner can be monumental. HP NewWave allows users to
manipulate, link and combine information from multiple sources. This high level of
integration allows users to create a "compound document" by simply selecting items
with a mouse and dropping them into a document. For example, to include a graph
or a spreadsheet in a word processing document, a user can simply pick up the graph
data and drop it into the document window. HP NewWave also allows the user to
edit items in the compound document by selecting them with the mouse. This single
step process greatly reduces the effort required to assemble and manage different
types of information. HP NewWave accommodates many types of information
today. In the future, as independent developers make new types of data (like voice
or video) available, these and others can all be added to HP NewWave without
changing the environment itself or individual applications.

3. Task Automation

With HP NewWave Agents, a user can automate repetitive tasks such as the
generation of standard monthly reports or the retrieval of information over a
network without human intervention. When users perform such a task, they can set
the HP NewWave Agent to record their actions. HP NewWave can be set to
automatically perform any task that has been recorded at user request or scheduled
by time and date.
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The MIS/DP director is under constant pressure to justify the investment that the
company has made in computer and information systems. Reporting information to
management on a regular basis today is a time-consuming task. The complexity of
these status or cost/usage reports often causes delays. The HP NewWave Agent
technology can be used to overcome this problem. For example, MIS/DP personnel
can compose a Agent tasks which assemble information on user, host, and job
statistics, and generate graphs and reports for management. The Agent tasks are
fully editable and the task language is completely documented.

User productivity can be increased with the HP NewWave Agent. Simple repetitive
tasks can be recorded and played-back by end users. More complex tasks will be the
domain of the MIS/DP manager. One example of this type of task was shown in the
early demonstrations of HP NewWave. The job at hand was to prepare a monthly
sales report for management. The Agent task which was written to accomplish this
started by launching Information Access/PC and downloading data from a sales
database on an HP3000. These data were then assembled in a Lotus 1-2-3
spreadsheet on the PC. Graphs of the sales for the month were created with the
data, and combined with text into a compound document report. This entire task
was accomplished by the HP NewWave Agent, without the need for user
intervention.

Another aspect of automation in HP NewWave is the linking of information
throughout the PC. For example, a graph in one document can be included in other
documents so that a change is reflected in all places automatically, saving valuable
time for users. This is particularly useful for standard document or report formats.

4. Protected Investment

HP NewWave runs on industry standard hardware (80286 and 80386 PCs, expansion
cards, displays, etc.) and industry standard software (MS-DOS, Microsoft
Windows /286, and application software). Users can continue to use their favorite
MS-DOS and Microsoft Windows software in the HP NewWave environment,
saving on retraining costs and wasted time.
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Under development are OS/2 and UNIX implementations of HP NewWave:
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The MS-DOS / Microsoft Windows implementation of HP NewWave started with
the Developer Kit which began shipping in March of 1988. The End User release of
HP NewWave is scheduled to be released in the second half of 1989.

The OS/2 / Presentation Manager, and UNIX / OSF Motif implementations of HP
NewWave are under development. As the products are more clearly defined,
realistic schedules will be announced. Martin Johnson, of HP-OPD, is presenting a
paper during this Interex conference which addresses the UNIX strategies relating
to HP NewWave.
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Summa

In conclusion, HP NewWave can provide real benefits to end users and MIS/DP
personnel. The easy to learn and use design of HP NewWave can increase
productivity and reduce training costs. Integrating information from different
sources and formats is made easier, and repetitive task automation allows users to
concentrate on their work, not on their computers. In addition, investments that
companies have made in hardware and software are protected with HP NewWave.

HP NewWave...more than a graphical user interface

Behind the Interface... Benefits

Object Management Integration
Compound Documents
Information Links

Agents Task Automation
On-Line Help Ease of Use
Computer-Based Training Ease of Learning

(ﬁ’ HEWLETT

PACKARD
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IMPLEMENTING NEWWAVE IN EXISTING HP 3000 NETWORKS
Alison McCallum-Varey
OPD Product Marketing

Introduction

New Wave Window to the World

"New Wave provides
transparent communication
acress the network”

T [l

One the goals of Hewlett Packard’s NewWave environment is to give NewWave
users a transparent means of communicating across the network. Making the
communication transparent means that the NewWave user does not have to be
concerned with the mechanics of distributing information across the network.
A11 he or she has to do is send the information and the system takes care of
its transmission across the network and its delivery to the recipient.

Ideally, all users on a system would get the benefit of transparent
communications by implementing NewWave. In the real world, however, we
acknowledge that existing customer investments in current wave software and
hardware will mean that NewWave implementation may be more gradual. Not all
users will be upgraded to NewWave at once.

Recognizing the need to accommodate mixed environments, NewWave has been
developed not only to provide transparent access when communicating with other
NewWave users but with the existing environment. This paper has been written
to describe how transparent communications has been achieved between NewWave
and existing systems. It will focus on the following three areas:-

3761 NEWWAVE IN EXISTING NETWORKS 1



MALEMENTE G MET THVE IN E2XOETIN 4 ENVIR ONMENTE
NMew Wave and the rest of the Werld

Thres types of communioation

* _“' User to User

Across the HP3600 network
External networks
HPUX and XA0¢

g <o o

1. Communication between NewWave and non-NewWave users.

2. Communication across the HP 300C network

3. Communication to other networks including HP-UX and X.400.

Communication Between NewWave and non-NewWave users

In looking at how transparent communication can be achieved, it is first
necessary to identify who is going to be communicating with whom and what are

they going to communicate. Once this is identified, it is then possible to
discuss how this can be achieved transparently.
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Who communicates?

User to User Communlcation — User Types

— @ Terminal HP Desk user
H — E PG AdvanceMail user
HADeBK
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New Wave PC
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In any existing HP 3000 environment there are likely to be different types of
users. Our customers typically have a mixture of terminals and PCs. There are
two particular types of current wave users with whom a NewWave user will
communicate.

1. Terminal users who use HP DeskManager to communicate (this includes PC
users who use terminal emulation to access HP DeskManager.

2. PC users who use AdvanceMail.

The current wave users will already be able to send, receive and manipulate
documents created in a wide variety of formats. Key to successful
implementation of NewWave into this environment is ensuring that if the
NewWave user sends a document to a current wave user, he/she will be able to
manipulate the received item and 1ikewise the NewWave user can do the same to
documents received from current wave users.
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Looked at as a matrix here are the capabilities which every user will have.
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Giving users communication capabilities means not just allowing them to send
simple text messages but giving them ability to send any type of document and
ensuring that the recipient can manipulate it. The types of documents which
NewWave and current wave users can exchange are as follows:
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Text

Text is the most common form in which information is distributed. Text is the
simplest document type and contains no special formatting.

Word Processing Documents

There are very large number of word processors available, providing many
formatting and DTP-1ike capabilities. As well as HP word processors such as
Executive Memomaker and AdvanceWrite, HP will allow for the integration of
third]party word processors into NewWave - Word Perfect and MS-Word are two
examples.

Spreadsheets

For users who need to manipulate financial or statistical data, a spreadsheet
is a must. The two most popular PC based spreadsheets available are Lotus
1-2-3 and Excel.

Graphics

Graphs and illustrations are an increasingly important data form that users
want to share with others, either as part of a WP document or as separate
items. HP has its own graphics package Graphics Gallery which will be
encapsulated in NewWave.

Image

Anyone who has a scanner can turn printed matter into electronic form and then
send it around the network.

Voice

Voice annotation of messages is an exciting feature of NewWave.

Compound Objects

Many current wave applications can create the documents above without needing
NewWave. However one of the key features of NewWave is that it can create
compound objects from individual objects. It is possible to create "hot links"
between individual objects so that if changes are made to one object, the
changes are reflected in the other elements of the compound object - for
example a spreadsheet could update a graphic and they could both be
automatically amended inside a WP document.

This type of object is only found inside NewWave.

Packages

If an HP DeskManager user wants to group documents then the current wave
option is to create a package which contains the collection of documents. No
links are established between the items.

What happens when the recipient gets the information
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The process of communicating information has two parts - the sending of the
information and the receipt of that information. The information is useless if
it cannot be manipulated by the recipient. There are three ways a recipient
will want to be manipulate the message in this order of importance:

1. Read the message or parts of it.
2. Print the message or parts of it.
3. Edit the message or parts of it.

The recipient may want to do other things such as delete, reply, file or
forward messages but these forms of manipulation would tend to follow on from
the three major activities of reading, printing and editing.

How does this work in my existing environment?

To summarize, there are a number of conditions which have to be met to make
possible the coexistence of NewWave and Current Wave users on the same system.

1. NewWave users have to be able to send any document type available in
NewWave to other users on the system whether they are NewWave users,
AdvanceMail users or HP DeskManager users. This includes compound documents.

2. The recipient needs to be able to manipulate the incoming information at
the very least read and print it and, where the tools are available, to edit
it as well.

It is important to understand that although ideally every user should be able
to do whatever they choose with every document they receive, in practice there
are some limitations to this which relate to the available software and
hardware in any particular environment.

What HP have tried to implement is to give all non-NewWave users at least the
capability of reading and/or printing documents they receive taking account of
their environment. Where possible users will also be able to edit the
documents.

Browsers and Converters

There are three methods of manipulating NewWave documents in HP DeskManager
and AdvanceMail which enable users to gain the optimum access to them.

The first of these is what is called a Browser. It lets a user either read or
print a document. It is simply a means of displaying the document contents but
does not make any changes to it. A browsed document cannot not necessarily be
edited. This method is highly useful in environments where the application
which created the document is not available.

The second method of manipulating the document is called a Converter. This
takes the document, opens it up and changes the contents to a new format
whilst retaining as many of the original characteristics as possible. Given
the large number of applications, all using different formats it is not always
feasible to provide a converter for every combination. What Hewlett Packard
have attempted to do is cover the primary converters and provided a mechanism
for the introduction of new converters as they become available.
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The third method is by using an available application. This is essential for
editing documents. With the exception of text for which an editor exists in
each of the products, many of the host and PC applications are optional extras
and therefore would have to be purchased and installed separately.

The Overall Picture

The illustration belows shows the different combination of options available
to users in the different environments who receive items from NewWave.

Sending from New Wave
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The NewWave environment has grown out of the existing environment which means
it has capabilities not available in the current environment. Only when all
users upgrade to NewWave will all the capabilities become available. In the
meantime the aim has been to provide them with as many of their existing
capabilities as possible and even added some. As NewWave develops, it may be
that new capabilities will become available in the HP DeskManager and
AdvanceMail environments. Both have the capability to add new browsers and new
converters to make the receipt of information as transparent as possible.
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Receiving Documents in NewWave

IMPLEMENTING NET WAVE Bl EEDSTING ENVIRONMENT

Recelving Messages In New Wave

O What Is receled: Any document
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o How they can be manipulated: Read, Print or Edit
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Thus far, discussion has revolved around the NewWave user sending information
to current wave users. However, the NewWave user will need to receive
information as well as distribute it. Inside NewWave it is more
straightforward. A NewWave user can receive any item from a non-NewWave user
and it will be included in NewWave in one of two ways - either as an object or
put into a file container for importing to an application.

Converters

The NewWave user can specify any conversions he/she wishes to have made to the
documents before they are downloaded to the PC from the host. This converter
mechanism uses converters available on the HP 3000 and can be invoked for many
existing applications.

Browsers

Browsers are used for reading and printing items where the application is not
easily accessible. Because applications are more fully integrated into
NewWave, they can be invoked more easily than in current environment and
therefore NewWave objects are always manipulated using the application.

From a user’s point of view this may appear to be quite a complex set of rules
and cross references. However the end result is that far from it being complex
to use, it is actually straightforward. That is because the user does not see
any of these inner workings, all the converting and browsing is done behind

the scenes - invisible or to use the words of the introduction - Transparent.
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2. Communications across the HP 3000 network

IMFLEMENTING METY TRRVE IN EDCETING ENVIRONMENTE
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In the first section, the emphasis was on how transparent user to user
communication is achieved. A second aspect to this transparency is New Wave’s
desire to make access to the network itself transparent. That is to say, users
do not have to be concerned with the whys and wherefores of data communication
Tinks. A11 the NewWave user needs to do is send messages and the underlying
data communications methods, with help from the system manager, do the rest.

In terms of implementing NewWave in an existing HP 3000 environment, there are
no special requirements for data communication links. NewWave has the same
underlying data communication library as was used with AdvanceMail. This means
that if you have been using AdvanceMail, then the same connection methods can
be used. Those methods are as follows:

LAN Connections

Using OfficeShare plus LAN/Link 3000, users can connect via their standard LAN
connection.

Serial Connections

For direct connections, the user simply configures their logon and passwords
(both are encrypted for security).

For remote connections such as X.25 or modem, the system manager may have to
write command files to negotiate the logon procedures required by these data
communication methods. If these have already been written for AdvanceMail then
they should work with NewWave Mail.

For those customers who have not implemented AdvanceMail but already have HP
DeskManager, then they will have to set up the connections. However, the
appropriate software will already be in place on the HP 3000 so there will be
no extra expenditure on HP 3000 software to implement NewWave Mail.
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3. Communication to external networks.
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NewWave again makes use of the existing mechanisms to provide communication to
external services outside of the HP 3000 network. At first release this will
done via HP DeskManager’s transport mechanism. The NewWave user simply sends
his/her message to the recipients, HP DeskManager takes care of the routing of

the messages. Depending on what is configured, HP Desk can send messages to a
variety of destinations.

It also depends on what can be sent to the different systems, what kind of
information can be distributed from NewWave - some can only receive text
whereas others can receive binary files and therefore PC files.
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Telex (Not available in the US)

NewWave users can send telexes out to the telex network via HP DeskManager and
HP Telex. Similarly, a NewWave user can receive telexes via the same route.

Text is the only form of information that can be sent to the telex network.

PROFS and DISOSS

By means of HP OfficeConnect to PROFS and DISOSS products, NewWave users can
send messages to the IBM environment. Links to PROFS are limited to text but
PC binary files can be sent to DISOSS.

X.400

NewWave users can send to X.400 via HP DeskManager and OfficeConnect to X.400.
In future, access to X.400 will be available in NewWave via HP’s new mailing
product for the HP-UX environment - project name Genesis.

X.400 is currently limited to sending text but as protocols are defined, other
file types will certainly be permitted.

Unix Mail

Simple text messages can be sent to Unix Mail users from NewWave.

Genesis

As well as being able to connect directly to an HP-UX host running Genesis

from NewWave, it will also be possible to connect via HP DeskManager to send
text and PC files between the two systems.
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Conversions

Any conversions of items going to external systems will be done at the gateway
so the NewWave user does not have to be concerned about having documents in
the right format - it will be converted or if not suitable to be sent returned
to the sender.

Summary

TMPLEMENTING NEW WAVE IN EX0STING ENVIRONMENT

Keys to successful New Wave Implementation

ﬁ Transparent Access to the network
Smooth migration paths for user from
§§====£}> current wave to NowWave

User oxlsting datacommunications methods
E G and minlmize Inplementation offorts
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In designing NewWave it was vital not just to provide transparent
communications capabilities within the NewWave environment, but to ensure that
these capabilities would extend into the wider network so that NewWave could
be implemented in existing systems without customers having to upgrade all of
their users to NewWave immediately.

In order to make the progression from current wave to NewWave as smooth as
possible, the converter and browser mechanisms to allow exchange of
information between New and current wave are available both to use. As
customers move users from one environment to the other, they are not being cut
off one another but can maintain same the communication capabilities as they
had before plus the enhanced NewWave environment.

In already established systems, a major concern of any additions to the system
is how much it is going to cost and how long it will take to implement. From
the point of view of data communication links, NewWave can take advantage of
what already exists and therefore where the work has already been done to
connect PCs into the host, no additional effort is needed. Users can start
getting the benefits of NewWave quickly and painlessly.

The combination of these three elements mean that whether you choose to

upgrade all your users to NewWave at once or make it a gradual process, your
existing system can adapt with the minimum time and effort.
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INTRODUCTION

Since the first documented computer crime case in 1958,’
computer crime has come a long way. Today, we are dealing with
what The New York Times aptly calls "the letter bomb of the

"2  With electronic mail, viruses

computer age: computer viruses.
have become more than the letter bomb of the 80's: they have become
a global threat®. Dr. Harold J. Highland, noted author and editor
of Computers & Security, summed it up succinctly when he said: "We

ain't seen nothing yet!"*

Viruses have infected networks and PC's. The latest entry
into the virus fray is the Cornell Virus, which in a less than a
day infected thousands of mainframe computers throughout the
world.®> Viruses restricted to PC's have also done so on a global
scale. The Pakistani "Brain" virus, for example, infected an
untold number of PC's as it traveled throughout the world wreaking

havoc.®

'ponn B. Parker, Crime By Computer, (New York, NY: Charles
Scribners & Sons), 1976, p. 34.

énletter Bomb of the Computer Age," New York Times, 5 November
1988,_p. 16.

Bernard P. Zajac, Jr. "Computer Viruses: The New Global
Threat," The Computer lLaw and Security Report, May-June 1988, p.
3.

‘Philip Elmer-DeWitt, "Invasion of the Data Snatchers!," Time,
26 Se?tember 1988, p. 64.

Jim Ritter and Michael Gillis, "“Computer 'bug' Bytes
Colleges," Chicago Sun-Times, p. 1.

Katherine M. Hafner, "Is Your Computer Secure?," Business
Week, 1 August 1988, p. 67.

Computer Viruses: Can They Be Prevented? Bernard P. Zajac, Jr.
3860-3



The History of Computer Viruses

Computer viruses are not a new phenomenon. They are just an
old trick with a new twist: a computer trojan horse program that

has the ability to reproduce.

Viruses are said to be the offspring of Frederick B. Cohen.
Who, for his doctoral dissertation for the University of Southern
Ccalifornia, created a virus in an effort to find a way to defend
against self replicating programs. Cohen, now a professor at the
University of Cincinnati, found they are next to impossible to
defend against. Using two DEC VAX computers and a Univac 1108,
Cohen found that a virus could spread throughout a computer in a
matter of minutes!’ This was recently reaffirmed by the Cornell
Virus, which infected and halted computers in a matter of minutes

worldwide.®

Cohen's work with viruses was first made public at the 1984
National Computer Security Conference. A few years later, Rudiger
Dierstein of the Deutsche Forschungs und Versuchsanstalt fir Luft

und Raumfahrt e. V. (DFVLR), introduced the concept of viruses to

"Bernard P. Zajac, Jr., "Computer Viruses: The New Global
Threat," The Computer Law and Security Report, May-June 1988, p.
3.

8Michael Alexander, "Virus Ravages Thousands of System,"
Computer World, 7 November 1988, p. 1.
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the European press in "Computer Viruses: A Secret Threat," a paper

presented at the 1986 meeting of Securicom in Paris, France.

Since 1984, viruses have evolved into really two distinct
types: Active and Passive. The active virus is a virus that
damages or destroys systems. The Lehigh or Pakistani viruses are
good examples of "active" viruses;" both destroyed systems. The
passive virus, on the other hand, sits in the background and adds
trapdoors or gathers information --- by far the most dangerous.
The Cornell virus is a good example of a passive virus, its purpose
was to gather passwords on attacked systems. However, a "bug" in
the virus turned it into an active virus by mass producing itself

and halting the infected systems.

How Computer Viruses Work

To study how viruses work, let's look at a simple virus: the
Lehigh Virus, named after Lehigh University in Bethlehen,

Pennsylvania, where it was first discovered.

This virus hid in a perfect place, the COMMAND.COM file.
Perfect, because this file is executed every time something is
entered at the keyboard. It is here that the DOS commands such as

RENAME, DIR, and DEL are located.
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According to the Lehigh Uhiversity Computing Center, the virus
actually hid in the stack space area of the COMMAND.COM file, which
was why the COMMAND.COM's file size didn't change after it was
infected. With some viruses file size is one way to detect a virus

on your system -- not so with this one.

Once the virus was in place, whenever a user typed a DOS
command, the virus would check to see if there was a non-infected
COMMAND.COM file on the system. If so, it infected it and
incremented a counter that kept track of how many other disks it
had infected. The virus would then execute the user's DOS command.
All this, unbeknownst to the user. From the users perspective, the

computer just executed the DOS command and nothing more.

The virus continued this process of infecting computers and/or
disks until the infection counter hit four; then it would totally
erase the hard disk, including the boot sector and FAT (File
Allocation Table) space -- an effective way of covering its tracks

and rendering the computer totally useless.

Fortunately, this virus did leave a couple of telltale signs:
the date on the COMMAND.COM file changed when it was infected --
you knew at least when you got hit; and the drive that contained
the disk being infected would activate its write light when it was

replicating itself --- you could see the virus infecting the disk.
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To illustrate how simple viruses are, here is a simple PASCAL
program for a virus. It does not include details for the
subroutines or variable declarations, but it does demonstrate how
simple virus structures are:

REGIN {Virus Logic)
PERFORM check-if-infected;
IF not-infected
THEN PERFORM infect-computer;
IF trip-condition = true

THEN PERFORM destroy-disk;
END {Virus Logic)

**%%* Normal Program Would Follow Here **%x%

Note, the first thing the virus does is that it checks to see
if it needs to infect the computer. If so, it infects the computer
and moves on to the next command. If not, it skips the infection
process and executes the next command, which is to determine if the
trip condition is true. The trip condition is when the virus
should reveal itself and do what it was designed to do. This could
be a number of things from transferring money to erasing hard
disks. This condition could be just about anything: a date or a
counter. As in the Lehigh University virus, for example, it was
a specific condition --- it had to have infected four other
computers. Other viruses, the Hebrew University and MAC viruses

looked for a specific date.
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Viruses can also be very sophisticated. The Cornell virus
used a multi approach to attaching other computers: it used a known
bug in the Unix Sendmail utility, it searched for passwords and had
on onboard decryption routine, and had a method of finding what
other computers were on the network.’ This program was some 50,000

lines long.10

Some other techniques viruses use include "husking," in which
the virus moves the contents of the target program to another
location on disk and then inserts itself into the original file
location. When the user tries to read the original file, he sees
the original program because the virus points to the displaced
program and displays it; not the real contents of the "husked"

file. The Brain virus is a good example of this."

However, the ease with which viruses can be created cannot be
understated. Dr. Harold J. Highland, developed a demo virus just

using the DOS batch file (BAT) commands in an AUTOEXEC.BAT file!

Michael Alexander, "Anatomy of a Virus," Computer World, 7
Novemﬁfr 1988, p. 157.
1Ibid. , p. 157.
Dr. Harold J. Highland, "The BRAIN Virus: Fact and Fantasy,"
Computers & Security, August 1988, p. 368.
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Prevention

Viruses are extraordinarily simple to make. But how do we
prevent them? Unfortunately, once a computer has been infected,
it can be too late. The best way to prevent viruses: practice

safe computing! Some examples include:

o DON'T USE UNKNOWN SOFTWARE -- Including
"shareware" software, software from bulletin
board services (BBS), or bootlegged software.
Use only software from a KNOWN vendor in a
sealed container!

o CENTRALIZE SOFTWARE PURCHASING OR HAVE AN
"APPROVED" VENDOR LIST -- This prevents and
deters the purchasing of unknown software.

o USE A WRITE TAB ON "SUSPECT" DISKS -- This is
one way to detect the Lehigh Virus and it
prevents further contamination. When the

Lehigh Virus tried to infect a non-infected
disk with a write tab, the computer responded
with a "WRITE PROTECT ERROR."

o INSTRUCT EMPLOYEES ON THE DANGERS OF VIRUSES
-~ instruct them not to unload ANY unknown
software to any company computer -- Viruses
cannot spread if they are not given an
opportunity!

o IDEALLY, DECOMPILE NEW PROGRAMS, CHECKING FOR
SUSPECT DOS CALLS BEFORE RUNNING -- If a
program says it reads switches or calculates
something, it better not contain DOS write
calls!

] MAKE ALL .EXE AND .COM FILES ON PC's READ ONLY
-- There are several utilities on the market
that can set the attribute bit to READ ONLY.
This will prevent any unauthorized access.

Computer Viruses: Can They Be Prevented? Bernard P. Zajac, Jr.
3860-9



o WHEN USING "SWAP TAPES," RECOMPILE THE SOURCE
PROGRAMS YOURSELF AFTER CHECKING THE CODE --
The source may say one thing and the object
another.

o CHANGE COMMON SYSTEM PASSWORDS! -- The recent
Cornell Virus got in via known holes in Unix
and it tried common passwords to get into
other systems.

Currently, there are several commercial vaccination packages
now available for the PC. However, they do not protect against
ALL viruses: they mearly protect against some viral techniques we
know of. Additionally, many of these viral filters work fine on
an IBM clone, but they DO NOT work on a true blue IBM PC! It seems

many of the filters were developed on clones and not the real

thing.

Recently, ABC Rail Corporation participated in a study of
computer virus filters for Computers & Security. As part of the
testing process the filters were given directly to the end user to
see: how easy they were to install; how "user friendly" they were;

and how effective they were.

None of the virus filters that were reviewed were really
acceptable. If they were effective, they were too hard for the
user to use. Or, if they were very user friendly, they were not
very effective. Which is really the old security problem: the more

secure something becomes, the harder it is to use it. And the
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harder something is to use, the less productive it is.

When the famed Apple Virus hit, Apple released a free program
called Virus Rx available from dealers that checked Macintosh
computers for viruses by looking for "suspect" code in the system.
There are now many anti-virus programs on Bulletin Board Services
across the United States; however, extreme caution should be

exercised when downloading anything from a BBS!

The only way to really protect against viruses is to not
expose your system to any suspect software. This approach is fine
for PC's, but what about large networks? Many companies have large
Management Information Systems (MIS) departments to gather,
condense and report information to top management so they can make
informed business decisions. For many companies, this "information
gathering" network can be global: Barclays and the Continental Bank
of Illinois, for example, have international networks. Can these

networks be protected against virus? Yes, just as easily as PC's!

There are many ways to secure large networks today with
hardware and software, but, as in any security program, the weakest

link is really one thing: people.

People are your greatest security asset and they are your

greatest security liability. Educating people to the dangers of
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viruses will help curtail the uploading of suspect software on
systems. So will enacting policies such as specifically
prohibiting any foreign software from being loaded; centralizing

software purchases to one department or developing an "approved

vendors" list.
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Detection

We have seen just how easy it is to create a virus and how to
prevent viruses but how do you detect for one? Unfortunately, with
the really good viruses, once you've detected it --- it's too late!
However, there are a few methods available; some scientific and a
some not so scientific. Some of the "not so scientific" methods

include:

o SETTING YOUR SYSTEM CLOCK TO THE FUTURE and
then seeing if files disappear --- not the
most elegant method, but effective.

o LOOKING FOR "“STRANGE FILES" ON YOUR SYSTEM -
The "Cornell Virus," for example, had files
named xNNNNNNN, where the N's appear to be
random numbers.

o NOTING STRANGE OR DIFFERENT LOGONS - When on
a network, note if you see logons for
communication programs at odd times. For
example, a electronic mail truck delivering
mail at an odd time.

Some of the more scientific methods for virus detection include:

o HAVING MEMORY RESIDENT PROGRAM CHECK DISK
CALLS - Many so called "virus filters" consist
of a module that resides in memory that checks
for certain types of disk calls or intrinsics.

o CHECK FILES SIZES AGAINST A PREVIOUSLY
ESTABLISHED TABLE - This will let you know if
a virus has infected a file and increase its
size. NOTE: This is NOT a fool proof method.
Some viruses infect files and do not increase
or decrease the host file's size.
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o USING UTILITIES OR PROGRAMS SEARCH ALL FILES
PROGRAM FILES FOR "STRANGE TEXT" -- Many
viruses print messages such as "Ha Gotcha!"
and the like. Using many utilities available
today, you can scan entire systems looking for
key phrases identifying "suspect" programs..

These are just some of the techniques that can be used to
locate some viruses. However, they will not flush out all viruses

-- the real creative viruses may never be found until its too late.

What If You Are A Victim?

What if it is too late and you are a victim of a computer
virus attack, what do you do? This depends on how you were
infected and what was infected. If your system is on a network
you need to pull your system immediately off the network to prevent
further damage or recontamination. Then you need to isolate the

virus, see how it works, and take corrective action.

If you catch the virus early enough, you probably can use your
backup tapes for a reload/restore, provided THEY HAVE NOT BEEN
INFECTED. However, before the reload, the system (CPU) should be
powered down to make sure nothing is staying in high (RAM) memory.
A reload/restore is recommended because during a reload, most

systems fully reinitialize all the disk packs.

The same technique would apply to an infected PC. However,
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the "reload/restore option" becomes a little more problematic, as
most PC users do not make regular backups as do most MIS
departments. As a result, chances are that data will be lost.
Before the reload/reload, it is suggested that a lowlevel format
be performed prior to the standard format on the hard drive. This
will more effectively "sanitize" the machine. Additionally, you
should execute the DOS SYS command to overwrite and restore the
boot sector, since some viruses reside there.

Many PC's today have on-board batteries to keep the CMOS memory
alive. When powering the PC down, you should remove the batteries
to also clear the CMOS memory, as there have been reports of

viruses hiding in CMOS.

After the PC has been sanitized, you can reload from non-
infected backups, should you have such a thing. But most often
you will probably have to go back to the original software disks,

including the operating system.
Legal Recourse To Viruses

-Once you have your system back on its feet and operating, most
probably you have spent a lot of time and money to do it. Your
system has been unavailable and your users inconvenienced. What
recourse do you have, legally? One software manufacture recently

said, "You, as a user have a recourse, you just sue them [the

Computer Viruses: Can They Be Prevented? Bernard P. Zajac, Jr.
3860-15



software manufacture]!"12 Interesting, but can you? The answer is
"technically yes," but you will be blazing new legal ground. There

is not much case law in this area.

Kirk W. Tabbey, head of the Washtenaw County (Mich.) Computer
Crime Task Force, and an assistant prosecuting attorney in Ann
Arbor, Michigan said, "You'll always have a criminal case if you
can find the person who did it [created the virus] because a virus
is a malicious act. Surreptitiously inserting a virus in a program
is, in itself a malicious act, therefore a crime."" Currently,
there is federal law which specifically deals with computer
crime’. Representative Wally Herger (R-Calf) recently introduced
the "Computer Virus Eradication Act of 1989 (H.R. 55) that calls
for sanctions, both civil and criminal against computer viruses.
But, this action is against an individual or individuals who
created and/or inserted the virus. What about a the person who
sold you the software or the software manufacturer? Can the tﬂéy

held liable? If so, what damages can be recovered?

It seems you can recover damages, but it is not a simple
matter. James J. Ayres, an attorney with the Chicago firm of

Magee, Collins and Lodge, and a part-time faculty member of DePaul

"2Bernard P. Zajac, Jr., "Legal Options to Computer Viruses,"
Computers & urity, February 1989, p. 25.
Ibid., p. 25.
18 U.S.C. § 1030.
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University's College of Law, points out that recovery can be
approached in several different ways: it could be a pure contract
law case between two or more parties; a Uniform Commercial Code
case between buyer and seller; or a tort liability case. And
within tort 1liability, it could either be a straight tort or a
negligent tort, depending on the facts of the case. Or a cause of
action under the Electronic Communications Privacy Act of 1986"

could be initiated'.

Ayres noted, "I think you would be hard pressed to argue that
any commercially available software that comes in a box is a
service." He said, "Customized software is more up the spectrum of
service." Ayres said courts have held that information can be a
product. If software is a good or product then the Uniform

Commercial Code'” has provisions for certain warranties.

The manufacture or publisher of the software has a certain
responsibility to make sure the product is "virus free." Ayres
points out, "Did the publisher know or should have [he] known" the
software contained a virus? If so, then they are probably
negligent. Explained Tabby, "If they can come into court and they

can prove that they are ‘'state-of-the-art' for checking for

::18 U.S.c. § 2510.
Bernard P. Zajac, Jr., "Legal Options To Computer Viruses,"

Computers & Security, (To Be Published).

U.c.C. §§ 2-312 -318.
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viruses, and they missed this one. It'd be pretty tough, not only
to hold them strictly liable, bit it'd would be pretty tough to
hold them liable at all!"

As you can see, if you were the victim of a virus, you could
have several options: go after the person who sold you the
software, go after the publisher/manufacturer of the software, and
if you know who inserted or created the virus the virus, criminally

go after that person or persons.

Criminally charging someone for a virus or a computer crime
is not new; as many convicted hackers know, it has been done and
there is a body of supporting case law. However, civilly charging

someone is new. The courts have yet to really address this.

As viruses become more virulent and prevalent, apprehension
of the perpetrator becomes harder, victims, both corporate and
individuals, will start looking to software manufacturers and
vendors for: one, a higher level of assurance that the software is
"virus free" and two, recovery for damages should they become a

victim.
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Summary

This paper shows that given enough hardware and software, we
can protect most systems. However, we must remember that with
every level of security we add, we suffer a decrease in the
productivity of our users. It can't take them 10 minutes to log
on. That is of course, unless our organizations are handling

classified information.

With proper safeguards we can protect against MOST viruses.
But as people create anti-virus programs and procedures others will

come up with methods to beat them!

People are your great asset and they can be your greatest
threat in any security plan, be it private industry or military.
You can put all the hardware and procedures in place, but if your

people don't endorse the security plan you can be compromised.
These are only a few of the things you can do to protect
yourself from viruses. Viruses do not magically appear on systems,

they are let in!

Viruses infect systems only when people let them.
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Field Service Automation: Benefi 1 Pitfall

By Asher F. Tunik - Computer Task Group Inc. (CTG)
One Commerce Center, Suite 1000
12th and Orange Streets
Wilmington, DE 19801

1. Introduction.

Automated systems have become common in most of the industries,
providing variety of solutions in many different application areas. Accounts
Receivable, General Ledger, Order Processing, Payroll, Inventory Control and
Production Control automated systems were used since the dawn of the
computer era. Then came an idea of automating the sales force. Quite a few
sales force automation systems are currently available on the market.

For many years sales people had to rely heavily upon detailed record
keeping either in their note books or in paper files to ensure that sales did
not fail between the cracks. With introduction of an automated system it
became unnecessary o keep paper files any more. Additionally management
can measure effectiveness of marketing campaigns, telemarketing efforts
and their sales force as a whole.

Just like a sales force, a service force has to rely heavily upon detailed
record keeping. Service Representatives must know their customer base,
what equipment each customer has, which machines are under a
maintenance agreement and which are billable. If the same customer has
equipment that is under maintenance agreement and some other pieces that
are billable, the whole issue becomes even more difficult to resolve. Which
Preventative Maintenance should be billed for, which one was already billed
for (as part of a Maintenance Agreement), what parts are billable, in which
case labor is covered? Add some machines under warranty, and the
problems become even more complicated.

- This presentation will discuss methodology and basic features that should be
part of a Field Service Automation System.
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I1. You want to automate?!... What will come out of it?

Before you start with any project, it is usually a good idea to figure out

where do you want to end up with it. Identify what your deliverables would
be and when they will be delivered.

> Work with your service managers. Explain to them what your goals
are, and how you can help their business grow. Encourage service
managers to work with you at least during defining the initial
system proposal.

» Define and qualify what service means to your customers.
Automated Service Administration Package is a tool, which will
enable the service organization to provide the exceptional service
to your customers and therefore must be able to satisfy not only

requirements of your business, but also the requirements and
expectations of your customers.

» Set (or identify) specific guidelines for the service organization.
These goals should be specific and measurable, and they should
be based on customer research. Every point of customer contact
should be included - telephone calls, letters and complaint
handling as well as the delivery of service. Consider guidelines

for speedy responces, for renewal of contracts, for contract
quotations... '
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111. Reasons to automate.
Some of the major benefits of automating the service force are as follows:
o Turn the service organization from cost center into profit center.

Service organization does not have to be an overhead cost.
It can be profitable! But, in order to make it profitable, the
service organization will need proper tools in place.

o Provide a tool for the service representatives, so they can determine
which machines are under a maintenance agreement, which machines are
billable and which are under a warranty.

Such a tool will increase the accuracy of billings, customers will
receive invoices faster, and invoices will be more accurate. For

that reason service organizations will be able to save some expenses
on labor (research each individual case, example: is labor billable or
not? and if it is at what rate?) and customers will not dispute
invoices, so there will be a decrease in volume of credit problems
(example: you have billed me for the parts and I am covered under a
maintenance agreement).

0 Provide a tool for the management to gain better control, not only over
the service organization, but over the entire business.

Management will be able to calculate Maintenance Agreement
profitability by product line, by each model within the product line
and have better idea about reliability of certain instruments. Also
such a system will provide a manager with better understanding how
the resources are distributed within the organization, who are the
star performers and provide him or her with a tool for strategic
planning.

0 Provide an interface to the other automated applications in place.

Service representatives get to travel to the customer's site. If a
certain machine moves (usually because its owner was transferred)
the service rep can obtain up-to-date information about machine and
its owner’s location. Such a change can then trigger an update in the
customer file, which in turn could lead to the new equipment sales
and eventually more maintenance agreement sales.
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o Allow more comprehensive and detailed analysis of the available market.

Since new system interfaces with all other automated systems,
information will be available, about who is buying new machines.
Upon expiration of the warranty period, these people will become
potential customers for sale of a maintenance agreement. Also if life
expectancy for a certain machine is 7-8 years, the sales force can
approach the customer and potentially get a new sale. System will
provide information about each product line, which product lines are
more profitable than others and also provide information, why some
product lines are more profitable than the others.

o Provide a method to standardize the approach to service administration,
so that personnel turnover can be easily managed.

1f all the information that a rep might need to know is on scraps
of paper, it would be very hard to provide someone new with the
information he or she needs to get the job done. However, if all the
infor mation is maintained in a standardized fashion inside of a
computer, it is becoming just a question about how to train the
"new kid on the block” to use the system.

o Provide means to renew contracts easily and accurately.

Renewal letters can be generated automatically, just by “pressing
a button”. They will be more unified, and have more accurate
information about machines that need to renew (or buy) a
maintenance agreement. Along with renewal letters, proforma
maintenance agreements can be generated, which at the later date
will either became active or will be deleted from the system (in
which case machines will become billable).

o Relieve the service organization from cumbersome paperwork allowing
more time to do what they do best - service equipment.

o Provide means of generating quotations for customers.
IV. Methodology of Automation.
A centralized IMAGE database will be needed to store the information.

Having a centralized database will allow easier interface with the other
major systems. Service Automation System will be able to interface with the
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Inventory Control and Accounts Receivable (every time a certain part is
used, system will "automatically” lower available inventory, not only for a
tech but also for the whole available inventory). Every time that a customer
gets invoiced, Accounts Receivable gets notified, that it should be expecting
some income coming in.

Every Service Rep in the field will get a portable PC, with an internal modem
and software that allows to display, change and enter information about
their client into the portable PC. Every night the Rep will have to dial into
the host computer (using a little imagination that process can even be
automated, so it does not require any human intervention). During that logon
session information that was changed by the Service Rep about his/her
customers will be uploaded into the mainframe, and any information that
was changed by the central office will be downloaded into the portable PC.
Information will be traveling back and forth in so called delta-packets.

Therefore, in order to have a successful logon session, each Service Rep will
have to run a batch process on his/her portable PC in order to generate a
delta-packet for upload. That batch process should run after all the daily
transactions are entered into the PC. Similarly, at the end of the working day
a batch process is needed to generate download delta-packets for each tech
on a host computer.

Using commercially available communication packages and MS-DOS on the
portable, it is possible to put the process of generating an upload delta-
packet into the batch file. Once delta-packet is generated the same batch
process can evoke the communications software, logon into the host
computer and perform the swap of infor mation. The same batch process then
can apply the download delta-packet to the information in the PC. Similar
batch process will have to run on the host computer side, in order to apply
uploaded delta-packets to the centralized database.

So, in essence, at night, while the service rep is sound asleep, his portable
will make make sure to upload his daily process along with all the generated
billings and download all the information that has been changed since the
fast time of information exchange. Hardest part on the service reps part will
be remembering to connect his portable into the phone line when he is done
with the days work. Trick is to move only the data that have changed during
the period from last information exchange.

Such a system will cut down on paper work. Field service report has to be
filled up once (on a PC, by a service rep), there is almost no lead time for
generating an invoice. Service Rep will have all the needed info on his
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portable to generate an invoice, and to figure out correct billings. The
centralized system will have all the needed info for forecasting and other
management functions, plus the ability to interface with every major system
within the organization.

Field Service Automation 3900-6



Field Service Automation: Benefits & Pitfalls
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V. Approach to automation.

As with any other system, the software functionality should be the primary
reason as to how it is put together. The functionality of the service tracking
data is quite different from most other systems that contrive corporate MIS.
Service data contains information about productivity, about different
markets, about profitability and reliability of certain product lines. It also
contains sales leads and might even have a clues for new development.

Before implementing such a system, make sure that all the bases have been
covered and you have a good understanding as to what the system should do
in order to satisfy user's requirements and to fit into the "BIG" MIS picture.

The functionality that needs to be present in service force automation
software is going to vary from organization to organization. There are some
basic pieces that must be present in all implementations independent of
organization. Most important the system must be easy for the service rep to
use and fit into the “way" the business is handled. So before you start
implementing such a system, it could be advisable to take a few field trips. If
the system is easy for the service rep to use and data flows from portable
PCs to the host computer and back, better service will be provided to the
customer and more accurate overall data will be available for the
management to make decisions.

Some additional features/functions that should be present in the Field
Service Automation System are:

- Ability to generate customer lists for export to the other sysiems
within the corporate MIS

- Ability to look at the data in a variety of different ways

- Ability to generate good useful reports

- Ability to share information, so in case one of the reps visits
an account for which another rep is responsible for, he/she can
get information about that particular account easily

- Ability to interface with other existing data processing

applications (Accounts Receivable, Inventory Control, Production
Control)
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These are just a few of the major requirements that the Service Force
Automation System should satisfy. There could be many more things which
could be of importance to vour own shop (examples would be: audit trails,
data dictionary maintenance, documentation, security of the proprietary
data, Bill of Material or Indented Part List, Technical Data, Quality Control
Data.). Therefore flexibility and ease of use in the service automation project
are of the primary importance.

V1. You automated your Service organization... Then what?!

Customer service entails doing what it takes to ensure that your customers
will have a positive experience with your product or service. It includes
effectively dealing with the problems and complaints that arise in any
business, particularly in the service business.

While customer service is important in any business, it is particularly critical
to a service business. In such a business, the product is intangible and it is
difficult for customers to know what the service will be like until it is
delivered. Poor customer service hurts a business in two ways. It causes a
loss of current customers and reduces opportunities for sales to new
customers.

There are many tasks to be accomplished to make superior customer service
a reality. Such service requires hard work and constant commitment from all
fevels of the organization starting with top managers and ending with
contract coordinators. Automated Service Administration System must
satisfy all of those requirements.

» Set specific guidelines and goals for the service organization.
These goals should be specific and measurable, and they should be
based on customer research. Every point of customer contact
should be included - telephone calls, letters and complaint handling
as well as the delivery of service. Consider such goals as speedy
responses, frequent customer contact and reductions in the number
of complaints. Automated Service Administration System must
provide you with the means of achieving these goals, by enabling
your organization to store and easily access data.

> Develop an ongoing staff communication and motivation program to
ensure their support. Recognize that staff support is one of the most
critical aspects of maintaining superior customer service. Data
processing personnel that is assigned to maintain the Automated
Service Administration System must also have their goals set

Field Service Automation 3900-10



in order to provide the Service Organization with the ongoing
support with the problems when they arise.

Providing exceptional customer service will not only enable your
organization to sell more maintenance agreements and more service, it will
also enable you to sell more machines (or what ever your final product is)
thus increasing your market share.

V1. Conclusion

Those organizations that provide service should seriously consider
automating their service force now. While most of the other major functional
areas in an organization have been automated for a long time, service stayed
mainly a manual or semi-manual task. The ability to get a handle on the
service information will provide management and service reps with a
powerful tool, which in turn will assure competitiveness of the

organization in the ever changing market-place.
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MIS -- Preparing for the 1990's

Mitchell Kleiman
Ernst & Young
One Sansome Street
San Francisco, CA 94104
(415)951-3205

ABSTRACT

Technology in the business environment used to mean automation of existing
business methods and processes. This provided those processes with faster
throughput and sometimes extended capabilities. But focusing on minimizing
the disruption caused by automation often limited the benefits provided. For
example, the promised "people savings" and "paper-less office” were often never
realized.

Today's more competitive business environment requires that the MIS function
deliver business solutions, advantages, and real cost savings; in a timely
fashion.

This paper addresses this new role for information technologies. A role in
which the way MIS services have traditionally been provided is altered, and is
now aimed at redesigning the business processes of the organization. Through
an examination of the key areas of MIS (languages, tools, processing platforms
and power, people, and methods), this paper will identify changes that are
crucial to successfully deliver information resources in the future, and the
impact of these changes.
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THERE IS ONE THING THAT IS CONSTANT IN THIS FIELD:

CHANGE

The pace of technological change is accelerating, not slowing down or remaining
constant. Information technology professionals will likely be the people expected
to be in the know about changes and how new technologies can be applied.

The implication is that, in the future, executives who know less detailed
information about technology and its applications will be called upon to make
crucial information decisions that could impact the competitive position of the
corporation. More and more, executives will need to depend on technical
experts to make recommendations and critical purchase decisions.

It is not enough to be a good manager, good planner, and service-oriented. A

chief information officer or MIS director needs to decide the when, as well as the
what in strategic purchasing and positioning of hardware and software.
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WHERE HAVE WE COME FROM?
¢ AUTOMATING EXISTING BUSINESS PROCESSES

e DOING THE SAME THINGS FASTER

Typically, the first applications of technology within a company is aimed at
replacing the current manual system with an automated system; to do the work
faster, more accurately, and to make information more available.
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TYPICALLY:

¢ COMPUTERIZE ACCOUNTING AND ADMINISTRATIVE FUNCTIONS
¢ THEN MOVE TO OPERATIONS

The first functions to be automated in a company are typically accounting and
administration (human resources, payroll, etc.) These are cost areas and if they
can be done faster and with less people, they result in lower costs. These
functional areas are fairly stable, transactions have a limited number of
alternatives, and there are often many software packages to choose from on any
hardware platform.

Once these easy areas are handled, the next area that often gets addressed is the
operations side of a business. The operations side is often more complex and
needs more customization; however, since it is usually organized to handle a
large volume of transactions, information systems benefits can result in
adequate paybacks. Again, there are typically several software packages to
choose from on different computer lines, but often less choices available than for
accounting packages, and often a particular platform will be stronger in a
particular operations area.

So now that you have handled the easier systems: there appears (hopefully) to
have been positive benefits from the implementation of computer systems
resulting in cost savings or at least cost increase reductions, the staff are a little
less overworked, and some reports get out faster than before.

It may appear there are potential benefits to computerizing other areas of the
company, but those areas require more applications flexibility, the users are less
technically sophisticated, and may be less patient with the process necessary for
implementing technology. Against these pitfalls, the potential benefits may
appear to be greater than for past functional areas -- particularly, if the people
impacted by the change are managers and executives (higher cost of personnel,
so a small benefit has a larger $ impact), or customer service or new products
and services become available as a result.
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NoOw:
e MOVING TO THE SALES AND MARKETING FUNCTIONS
¢ WORKING ON IMPROVING CUSTOMER SERVICE

¢ ASKED TO SHORTEN DESIGN LEAD TIMES AND PRODUCTION CYCLES

Currently, many companies are implementing sales and marketing systems.
These systems typically require more computing power, more communications
abilities, and lots of flexibility (e.g., reporting formats, graphics). This is often a
functional area in a company that requires total customization since each
company does it differently, or so they say. Several manufacturers approach
this business area with basic modules that serve as the backbone to a sales and
marketing system. In addition, they require that the custom work development
be done by either in-house programmers or software consultants.

Another current focus in the information technology field is directed at
improving customer service. Executives have become concerned with the costs of
the MIS function and expect a payback either in dollars or in improved (faster,
better) service levels to the customer. Huge investments have been made in
airline reservation systems, express package status tracking, and ATM
networks to improve customer service and, if possible, to differentiate a company.

Information executives are being asked to provide real benefits of shortened
product design lead times and shortened production cycles, especially in
manufacturing industries, to improve the competitive nature of the firm. This
is particularly critical for U.S. companies, given the lower labor costs and the
competitive nature in other countries (particularly Asia).
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MIS was often concerned with making new systems fit-in with the way the
company had conducted business in the past, therefore resulting in as little
disruption as possible. Operating guidelines such as these limit the potential
benefits of implementing new technologies and often speed up the company
processes, but do not result in substantial operating efficiencies.

Business conditions have changed radically over the past thirty years.
International competition and improved global communications and
transportation have led to a more global economy and a more competitive
business environment.

In addition, the promised savings in people and paper have often never been
realized. Executives are now scrutinizing computer projects more carefully and

are more skeptical of the promised benefits.

This new environment requires that the MIS function deliver business
solutions, advantages, and real cost savings; in a timely fashion.
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THE NEW ROLE FOR INFORMATION TECHNOLOGY, IS TO
FUNDAMENTALLY REDESIGN OR ALTER THE BUSINESS PROCESSES.

HOW?

¢ REDESIGN BUSINESS PROCESSES IN ALIGNMENT WITH THE
BUSINESS STRATEGY.

* DEVELOP FLEXIBLE, MODULAR SYSTEMS RAPIDLY.

¢ INCORPORATE APPROPRIATE NEW TECHNOLOGIES WITH OLDER
ONES.

It has become critical for information technology professionals to develop an
understanding of the business and the critical success factors of that business in
order to effectively apply technology solutions. In order to provide a competitive
advantage or to stay competitive with industry leaders, IT professionals must
stay abreast of corporate strategies and align the technology function objectives
with the overall business objectives.

Executives will be less likely in the future to accept one- or two-year application
backlogs, or long term implementation schedules. Systems must be flexible
enough to keep up with the fast changing needs of the business.

As new technologies are developed, the timing element for impleihentation is
crucial. Information professionals are expected to know when the time is right
to take advantage of new technology, and how to merge its use with existing
systems. This will require IT professionals to strategically plan and anticipate
new developments. Current systems development either in modular fashion or
through the insertion of "hooks" can be made ready for future use without major
redevelopment.
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NEW TECHNOLOGIES

* RELATIONAL DATABASES

e CD-ROM, WORM, AND DAT DEVICES

* SCANNERS

e OPTICAL CHARACTER RECOGNITION(OCR) DEVICES
¢ ELECTRONIC DATA INTERFACE(EDI)

¢ BAR-CODING

* DESKTOP PUBLISHING

* NETWORKING

* DISTRIBUTED DATABASES

¢ IMAGE PROCESSING

¢ ARTIFICIAL INTELLIGENCE
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LEVERAGE THE BENEFITS:

¢ ELECTRONIC MAIL

¢ AUTOMATIC MEETING SCHEDULING

¢ BUSINESS CONTACT SYSTEMS

There is an enormous capacity of computer processing power on the desktops of
American businesses. For the most part, that power is being under utilized. As
desktop workstations are networked, additional benefits become available
besides the separate applications advantages for which the PC's were originally
purchased. Through the use of electronic mail, companies are finding they can
reduce phone, travel, and express courier costs and enhance internal business
communications. Other applications become easy to implement and can provide
additional benefits once a network and desktop machine have been installed.
Some of these applications include automatic meeting scheduling for employees,
client contact tracking systems, automatic dialing systems, internal forms
replacement, etc.

Once you have invested in a technology, look to see if you are getting the full
value. Are there opportunities to leverage that investment?
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KEY ARENAS OF INFORMATION TECHNOLOGY

LANGUAGES

¢ TOOLS

*  PROCESSING POWER/PLATFORM

e PEOPLE

e METHODS
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LANGUAGES

The flexibility and quick response required for redesigning the business systems
will require fourth and fifth generation languages.

Languages and related language development environments with modular
coding (for reusability of code), easier maintenance, and power will take the
lead.

Languages that work in the DOS and UNIX environments will begin to
dominate the microcomputer and minicomputer markets. Take a look at the
leading edge software applications and the various operating systems they are
being developed for.
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I00LS
* Tools to organize data into information will become more important.
e Tools that allow data to be shared across systems will gain market share.

¢ Tools that make information available in any format from any program will
be needed to integrate data from different systems and sources.

e Tools to insure the accuracy of information will become more critical as
more and more information is stored in systems and becomes available.

[Code Generators, CASE tools, Database Add-on tools, Application Prototypers,
Auto-Documentors]
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PROCESSING POWER/PLATFORM
¢ We will need more processing power in the future and will need to obtain it
(but it will be cheaper and provide more value).

o The future platform is going to be a desktop microcomputer (or commercial
workstation).

- the most cost-effective platform for delivering highly variable processing
power needs locally without impacting other information users.

- can adapt faster and put to use new technologies, and can talk with all
other systems.
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EEOPLE

®  Stronger people skills - for delivering business solutions will be needed.
¢ Expertise in new technologies will become more critical.

* Expertise in industries will be required to grasp the critical success
factors and align information function strategies with business
strategies.

¢ Less "lone-wolf' and more "team-worker" type attitudes will be required
as system complexity and size increase to meet business needs. Separate
systems will be a thing of the past. Integration needs will require systems
and people to work closer together.

*  As complexity and scope increase, we will see a shift to contracting for the
expertise instead of hiring industry and tool expertise.
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METHODS

¢ Information Engineering

e  Apply new technology

e  Education

e Better Cost Justification

e Strategic planning

¢ Integration of equipment and software
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HOW TO GET THERE

1. Move to personal computers and educate yourself and your staff about
PC's.

2. Find out what new technologies are of interest to people and require them
to keep up-to-date on those areas and to educate others - through topic
papers, seminars, industry journals, etc.

3. Attend seminars and conferences, find out:
- what is new,
- what works,
- what it can do,
- what it costs,
- where are things headed, and
- how does it pertain to your company's business.

4. Do a study (either formal or informal) within your company as to what the
current and anticipated business problems are and what executives are
willing to pay to solve a particular business problem (or what it costs the

company to not have solved it).

5. Talk with other MIS executives, how are they solving their companies
business problems?

6. Talk with experts and find out what they recommend.

7. Test out new uses of technology within the MIS area.
- make the projects useful, cost-effective, a learning experience for people.
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As the 1990's approach, subtle shifts are taking place that will
have profound effects on the way we all see our roles as
managers of information processing. 1In stark contrast to earlier
years where CPU speed, application sophistication and benchmarks
of performance were the standards with which we measured our
contributions, we've begun to see an increasing emphasis on the
true purpose of computing: now that we have stored and analyzed
the data in heretofore unimaginable proportions, how do we get
the data of interest to the people that need it WHEN they need
it?

The céncept of an Executive Information System (EIS) has
actually been in existence for almost a decade in academic
circles. With the increasing interest in providing decision-
support systems to management, EI systems are now being analyzed

for their practicality in today's computing environment.

An EI system can be the informational nerve center for an
organization. By providing an effective meqhanism for
information development and dissemination, an organization can
achieve the increased operational efficiencies that has been the
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promise of decision support systems. So just what is an EIS?
David Friend, in an article entitled "The Three Pillars of EIS",
has defined an EIS as a system intended to provide "easy access
to individually specified mainframe information that can be
interrogated and manipulated by nontechnical end users." To
elaborate, a successful EIS will accomplish the following
objectives for your organization:

1. Provide the right information to the right people at
the right time and in the right format to facilitate
timely decisions.

2. Provide an effective mechanism for information exchange
between managers and subordinates and between
departments.

3. Maximize the most important organization resource:
time. Time of executives, information providers and
data collectors.

4. Provide this information at an investment that is

significantly below the value of the information.

An EIS should provide instant, ad hoc retrieval, with the
ability to add new reports and screens quickly and easily. It
should provide summarized information, tailored to each executive
user or information provider. It should contain seamless
interfaces to standard tools such as Lotus 1-2-3 for
informational analysis. And it should utilize an inviting
personal computer based interface using color screens, on-line
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help, menus and pop up windows.

So how can we create an effective EIS, using software and

hardware tools existing today? It can be done, but first, let's

put aside some assumptions:

1.

EIS is actually a misnomer. It implies that "executives"
will use the system we devise to access information. They
won't. But their assistants and analysts--the "information
providers"--will. The EIS must be designed with the
informational needs of these information providers and top
executives in mind.

An EIS does not have to incorporate artificial intelligénce
techniques or a natural language. At some point in the
future, we may devise a system capable of utilizing AI and
natural language in such a way that our requests cannot be
misinterpreted by an unfailingly logical computer. But in
truth, what users want today is a straightforward way to
instruct the system to extract the data of interest. PC
windows and menu systems have gained enormous popularity
for precisely this reason. This is the current user
interface for today's EI system.

An EIS does not require a relational database management
system, nor is the relational database a particularly good
platform for the EIS functionality. The current relational
DBMS's do not contain a sufficiently flexibile retrieval

mechanism to handle the data retrieval speed necessary to
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support an EIS.

4. An EIS does not require extravagant new software systems.
What it does require is a PC, user-friendly PC reporting and
analysis tools (such as Lotus 1-2-3, DBase or Excel) and an
instant and seamless retrieval mechanism on the corporate

database.

Dynamic Information Systems Corporation: A Case Study

Dynamic Information Systems Corporation (DISC) is a Denver-based
software firm providing database tools and user interfaces for
the Hewlett Packard 3000 line of minicomputers. The corporation
has grown rapidly, doubling in size in each of the past five
years. With over 60 employees in five offices, the company has
reached a "critical mass" of informational needs where word-of-
mouth, memos and meetings no longer suffice to provide the
information to the senior executives for decision-making. The
company recognized a need to provide effective and timely
information to the "information users" and primary decision
makers. Using existing Hewlett Packard hardware and software,
their own OMNIDEX DBMS and other available third party PC
hardware and software, the company is developing a complete

Executive Information System.

When analyzing the informational needs of the executives, DISC
evaluated the needs of those that would be using the system
extensively. We concluded that the analysts that need to access
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data to provide information for decision making usually have a
few characteristics in common. They want data in a form they can
use. They want it in a way they can understand and interpret.
And they want it IMMEDIATELY. A PC equipped with Lotus 1-2-3 can
provide the first. An effective interface product such as Walker
Richer & Quinn's Reflection and DISC's OMNIVIEW that utilize the
power of the PC and its extensive help system, color graphics and
menu/command combination can provide the second. And a DBMS
product such as OMNIDEX can provide the instant and flexible data
retrieval needed to make an EI system practical. Other products
that can give your EIS more functionality include a good
production report writer product such as QUIZ or Reactor, a 9600
baud modem to give your EIS (and your executives/analysts)
portability, and a PC graphics package to give the numbers

lllife. L]

Specifically, DISC has incorporated the following tools in
building its EIS:

HARDWARE

HP3000 (Spectrum 925) as a database and communication server

Telemon Network engine for accessing outside information bureaus
and dialing into customer systems

Fax system

Compaq and Vectra PC's with color screens
(80286 and 80386 processors)

HP color printers and plotters for presentation graphics

HP Laserjet printers for word processing and desktop publishing

HP Scanner (scanjet)for scanning external documents for indexing
into the corporate correspondence tracking system

Compaq portable PC's

2400 and 9600 baud modems for remote dial access by field sales
reps

How To Build An Executive Information System Using Today's
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SOFTWARE
~ Accounting system

(Multiview was chosen because of the Cognos dictionary which
can be used with OMNIQUIZ and OMNIVIEW

OMNIDEX-based systems:
Sales lead tracking system
Technical support tracking system
Production tape cutting system
Corporate communications tracking system

Electronic mail (Xpress by Robelle) used by every employee in
the organization

PC-to-mainframe communication software (Reflection by WRQ)

Company-wide Roll-o-dex using an OMNIDEX indexing eliminated
manual roll-o-dexes

OMNIVIEW (Lotus 1-2-3/HP 11nk) can be used as a casual end-user
interface or a programming language to develop a graphics
based financial reporting system

Spreadsheet analysis (Lotus, Quattro and Excel)

Desktop publishing (Ventura)

PC word processing (Word Perfect and Word)

Equipped with these existing tools, DISC has built the key
components of a functioning EIS system capable of providing data
instantly to executives. Automatic exception reporting. Sales
summaries. Budget preparation. Product cost analysis. On-line
customer support. Automatic mailing lists. Users at all levels
of the organization can now get the reports they need without

usurping costly DP resources for every analysis.
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Introduction

The use of PCs and laser printers to replace pre-printed business forms is now an
acce;l))ted practice, just as it has been on HP3000s and high end laser printers for a
number of years. The simple replacement of existing pre-printed forms by electronic
forms only beF'ins to take advantage of this technology however. This paper will
discuss several ways to expand electronic forms technology. MIS managers should
begin to think of new and creative ways to use laser printers to perform data
?rocessin tasks that previously couldn’t be done using continuous feed pre-printed
orms and impact printers.

Applications that are written to work in conjunction with pre-printed forms are a
major source of program maintenance expenditure in any MIS shop. If a form
changes, even slightly, a progammer must go in and modify the code to adjust the
overlay mask to the new format. This is a result of the fact that the order and the
position of each data element is stored in the coded logic or the data maps of the
program. This problem can be partially or completely avoided using electronic forms.

The data generated for pre-printed forms and impact printers is order and position
dependent because impact Frinters print only one character at a time. Laser printers
like the HP LaserdJet are full page buffer dl(,evices. The image of the entire page is
stored in printer memory, form and data, before anything is physically printed. This
allows for other, more "intelligent" forms of data. Data files may be position
independent, order independent, or both. This assumes, of course, that appropriate
data merge software exists that takes advantage of these data types.

If the position of the data fields are somehow stored with the electronic form image
itself, then the data file would simply have to be in the correct order. The data merge
software would process the data one "piece" at a time and fill in the blanks
sequentially. Each piece of data would simply be separated from the next by a known
delimiter. In the PC world, comma delimited files, with ASCII strings enclosed in
double quotes (") are common. Any database application has some sort of data export
facility that can create such a file. On an HP3000, QUERY can be used to create a file
where carriage return and line feed become the delimiter. The problem with this
method is that if the form changes such that the order of the fields changes, the code
to generate the data file must still be modified. The data file is order dependent.

Since the entire page is stored in the printer at one time, there is no need to send the
data to the printer in the correct order if each piece of data could be tagged with its
coordinate address. A file of the form:

X coordinate, Y coordinate, data

would achieve this purpose. The data merge software would simply have to position
each data element at the given XY address. This method has a serious flaw also. If
the position of a field on the form changes, the code to generate the data file must be
changed. The data file is position dependent.
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Is there a method that is both order and position independent? A modification to the
position independent example above will do. In addition to storing a field’s position
with the electronic form, assign each field a unique name. A data file of the form:

field name, data

could be used. This of course implies that the data merge software has the
intelligence to correctly interpret a data file of this nature and the forms design
software allows you to specify where fields should be on the form and assign them
names. The only time that the program that generates this data file will have to be
modified is if a form modification adds or deletes a field. The actual code changes are
much simpler. To delete a field, the code to generate that particular piece of data is
simply deleted. Code for a new field can be added anywhere, since the order of the
data is immaterial. .

Once you have achieved this new indepentent mode of data generation, several other
even more interesting ideas can be considered. Five areas will be discussed: complex
multi-part forms, variable two page forms, selective multi-page forms, duplex forms
and dynamic data-driven forms. All of these new techniques are possible because,
when using electronic forms, the shape of the form template and the order in which
successive templates are printed can ge determined at processing time depending on
the nature of the data.

Complex Multi-part Forms
Conventional pre-printed multi-part forms have two limitations.

With pre-printed forms, only a limited number of parts are possible because of the
nature of impact printer technology. Once a multiple part form exceeds five or six
parts, the bottom layers of the form become more and more unreadable, and the
total thickness of all the parts makes Erinter jams more and more likely to occur.
Electronic forms overcome both of these problems. Since each part is printed
separately an unlimited number of parts can be printed. The forms fill-in software
can take one set of data and ensure that it is re-printed correctly on all parts,
whether the number of parts is two or twenty-two. Every part will be equally
readable because each one is an original. Since each page is fed separately, no
jamming problems can occur.

Pre-printed multi-part forms also demand that the data fields on all parts must be in
exactly the same spot and be printed in exactly the same font on every part.
Electronic forms eliminate these restrictions and allow the designer to make each
part suit its function. The following purchase order example will illustrate these
points.

The purchase order has four Karts, the file copy, the vendor copy, the accounting
copy and the receiver’s copy. The file copy is shown in figure 1, with all data filled in.

The vendor copy is identical to the file copy except that the PO number is bar-coded,
along with the purchaser’s customer co& for this particular vendor (see figure 2).
More and more vendors are requiring that this sort of data be bar-coded to ease their
data processing procedures. An electronic forms fill-in program should be able to
write data in all the common bar code formats as well as in text fonts. The boxes for
vendor and customer codes are larger to accomodate the larger area required for
bar-coded data.
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Software Ltd.
(PO Number “VendorName:: - =::[./Customer Code )
ABC123 Master Widget Corp. 998-034 J
Date Vendor Code Terms
March 11,1989 MARO23 Net 30, FOB Destination

rMegaCorp Inc.
123 Main Street
Anytown, CA
90123

\

Same

Case 3 21.00 63.00

WIDOO1 |Extra Small Widget
WIDO0O2|Small wWidget Case 3 31.00 93.00
WIDOO3 |Medium Widget Case 3 41.00 123.00

FILE COPY

Figure 1
Part 1 of Purchase Order: File Copy
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PO Number.::":=

Master Widget Corp.

Figure 2
Purchase Order: Vendor Copy - Vendor Code and Customer Code in 3-of-9 Barcode

The accounting copy requires an additional column on the right hand side of the page
for the accountants comments and/or notes. Information such as check number,
back-orders, short shipment amounts, and other useful information will be recorded
here after the shipment is received. To accomodate this extra column all of the other
columns must become narrower. The data on lparts 1 and 2 is in 10 pitch courier. On
the accounting copy (see figure 3) the data will be printed in 12 pitch courier, making

each column 83% of its former width and allowing room for the blank "Accountant’s
Comments" column.

WIDOOl|Extra Small Widget Case 3 21.00 63.00

WIDOO2|Small Widget Case 3 31.00 93.00

WIDOO3 |Medium Widget Case 3 41.00 123.00
Figure 3

Purchase Order: Accounting Copy - Extra column for accountant’s comments

The fourth part, the receiver’s copy has even more changes. The receiver shouldn’t
know what quantities of each item were ordered. He/she must do a physical count
of the actual shipment. The "Quantity", "Unit Price" and "Item Total" data is
removed and is replaced by "Quantity Received" and "Receiver’s Comments" data
(see figure 4). With pre-printed forms the dropping of data is accomplished by using
specially cut (and expensive) carbons, or by having large black (and therefore
unusable) areas where the,data would normally appear.

WIDOO1l|Extra Small Widget Case

WID002|Small Widget Case

WID003 |Medium Widget Case
Figure 4

Purchase Order: Receiver's Copy - Data is "Blacked" Out
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It should be noted here that the data merge capabilities of the electronic form
rocessor must be able to handle the output of data in multiple fonts, of supgressing
ta that mustn’t appear on a particular part and of taking one set of data and having

it appear correctly on all parts.

Variable Two Page Forms

Variable two page forms are a special way of handling situations where there is a
fixed amount of header data for a form and where the the amount of detail data may
vary from 1 to many pages. A standard company stock taking report is a good
example. Small branches of a company may carry only a few items in stock, relying
on quick delivery of other items from a nearby larger branch to meet customer
demand. Larger branches and the main stores will carry fg)x'ogressively larger
numbers of items. The first page of the stock report is shown in figure 5.

WEEKLY STOCK REPORT

Anytown, TN
For Week Ending [yarch 12789
34567-1234, USA

[Stock Clerk Signature
Arnold P. Schwartz

Store Manager Signature
Janice R. Wainwright

PP-0001|Size 1 Widget Box 50 68 24 100
PP-0002|Size 2 Widget Box 50 14 98 0
PP-0003|Size 3 Widget Box 50 53 13 100
PP-0004 |Size 4 widget Box 50 78 52 o
PP-0005|Size 5 Widget Box 50 102 78 0
PP-0006|Size 6 Widget Box 50 57 34 50
PP-0007|Size 7 Widget Box 40 29 62 0
PP-0008 Size_8 Widget Box 30 109 88 o
Figure 5

Weekly Stock Report - Header and Detail Lines
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The top half of the page is taken up with fixed header information and si%n-off areas
for the store’s clerk and the store’s manager. The bottom half consists of detail lines.
For a small store this one page may be adequate. But what about larger branches
with many more items than will fit on one page.

With pre-printed forms the top half of the second page would be left blank, with
more detail lines filled in on the bottom half. This would be repeated for the third
page, fourth page, etc. until all data was processed. The top half of the page is
fv_vasteds.)With electronic forms the second page can contain only detail lines (see
igure 6).

Location Number For Week Ending [}y 1 12 /89

n.muumtm ‘ item Description -

PP-0009[Size 9 Widget

PP-0010|Size 10 Widget Box 30 29 77 ]
PP-0011|Size 11 Widget Box 30 18 54 0
PP-0012|Size 12 Widget Box 30 46 26 60
PP-0013|Size 13 Widget Box 30 78 51 0
PP-0014|Size 14 Widget Box 20 29 14 40
PP-0015|Size 15 Widget Box 20 17 37 0

Figure 6

Stock Report - Details Only Second Page

This “details only" page can be repeated the number of times necessary to print all
detail information. This process uses half the paper of the pre-printed method and
allows all branches, large or small to use an identical format.
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This method could not be used with continuous feed pre-printed forms because there
is no way of knowing how many "details only" pages will be needed until print time. It
could be anywhere from 0 to 100 or more depending on location. Once again the
electronic forms data merge software must be intelligent enough to handle the
complexities of this situation.

Selective Multi-page Forms

Selective multi-page forms are very common in the insurance and banking
industries. An insurance policy or a loan agreement has several sections, with one or
more forms involved in each section. Depending on the options a client chooses, a
subset of all the forms will be printed. rI*l)lis sort of ap?lication is not possible with
pre-printed forms because the order in which the forms print and the actual
selection of forms is driven by the data.

For instance client A may buy options one, three and six of a standard insurance
policy, while client B will buy options two, three and five (see figure 7). The
electronic forms processing software must be able to store all the forms together as
one document and then select the correct forms templates based on the data.

Policy
Header Form 1a Form 1b Form 2 Form 3a Form 3b
Page
Client A
Form 4a Form4b Form 4c Form 5 Form 6a Form 6b
Policy
Header Fotm 1a Form 1b Form 2 Form 3a Form 3b
Page
Client B
Form 4a Form4b Form 4c Form§ Form 6a Form 6b

Figure 7
Two different subsets of the policy forms for different clients.
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In each of the three preceeding examples all of the forms should be stored as macros
in the memory of the LaserJet printer. This will greatly increase the throu%hput
rate when multiple sets of data are being processed. Of course, the electronic forms
processing software must have the sophistication required to load and later access
these form macros correctly.

Duplex Forms

A duplex form is one that has information on both sides of the page. With pre-printed
forms, a form can have template (ie. fixed) information on both sides of the aﬁage, but
data may only be filled in on one side. Impact printer technology does not allow data
to be filled in simultaneously on both sides at once.

With electronic forms and duplex LaserJet printers like the HP Laserdet IID and
HP LaserJet 2000 this restriction is removed. Forms can be designed to have data
filled in on both sides of the page reducing the amount of paper used. This reduces
paper costs, as well as postage and filing costs. The electronics forms processing
software must be able to take advantage of the duplexing feature of these printers.

This feature could be successfully combined with variable two page forms or selective
multi-page forms, making either of these advanced techniques even more attractive.

Dynamic Data-Driven Forms

The last extention to normal pre-printed forms technology is dynamic data-driven
forms. Here not only the data, but the shape of the form template itself is variable.
An auto insurance accident report is a good example. The report has several sections,
the claim’s adjuster identification section, the accident scene description section, the
vehicles involved section, the injured persons section and the police officers report
section. The problem is that though the first two and the last sections are always of a
standard size, the third and fourth sections may vary from a single vehicle and
Ferson to many vehicles and people. On a standard pre-printed form enough room is
eft for a fixed number of vehicles and people. If this fixed number is exceeded then
additional pages of information must be appended to the form listing the additional
vehicles and people involved. These pages are out of sequences, probably not in the
correct format and easily lost.

Dynamic forms solve this problem by actually constructing the forms template at
print time based on the data. Each part of the form is stored in printer memory as a
separate macro. Unlike the macros used in the first four applications, these form
piece macros use the Laserdet’s relative addressing feature rather than the more
common absolute addressing used in full page templates. Figure 8 contains the
forms pieces required for our auto insurance example.

Advanced Electronic Forms Processing Techniques on the Hewlett-Packard LaserJet
39



i-Jiso Accident
Auto Report

Insurance A MaxiSure Company
Claim Adjustor |°™™ Snature
Name
Accident Scene Description |** "o |#o(Peeple | oad Gonditons
What Happened

’ Date of Accident

Vehicle Plate Number ISule lDriver Driver's licence Number l&ab IVIhid.#
Description of Damage
Injured Person |"""°'° 'I Name Adaress
Description of Injuries

Police Officer’s Report |§‘“ ls“""""""’" Uit Number ;oo I PR l

Figure 8
The six template pleces for an Insurance Accident Report.
The last piece is simply a line that will clean up the bottom of pages.
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The form processing software must be capable of determining which form piece is

required for the next piece of data, and whether or not there is room on the page for

that picce. If there is room, the template macro is exccuted, then the data for that

template piece is filled in. After processing each piece and its corresponding data the
rinters cursor position is set to the bottom left corner of the completed part of the
orm, ready to process the next piece. )

If there is no room for the next piece of the form the page is ejected and a new page
is started. There may be standard bottom of page and top of page pieces that are
always processed just before the current page is ejected and just after the new page
is started. These pieces would give the form "clean” edges.

Figures 9 and 10 show two different results based on different data sets. Figure 9isa
form for a single vehicle accident with 3 people injured. Figure 10 is for a four vehicle
accident with no injuries.

Conclusions

The five examples given here are all extensions over what can normally be done
using pre-printed forms. What does this mean to today’s MIS manager? Many of the
processes that are currently taken for granted must be re-examined in the light of
this new technology. The "We’ve always done it this way!" philosophy will no longer
do. When thinking of converting from pre-printed forms methods to electronic forms
methods the MIS manager can go beyond simple pre-printed forms replacement and
take advantage of these more advanced techniques. Applications that before could
simply not be done using pre-printed forms are now possigle using electronic forms.
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indiqe
Auto ’
Insurance

Accident
Report

A MaxiSure Company

1D Number

Claim Adjustor |

Signature

Name

Accident Scene Description

# of Vehicles # of People Road Conditions

What Happened

Date of Accident

Vehicle IPIate Number

State I Driver

"leivor's licence Number l State lVahicIe #

Description of Damage

Vehicle #| Name

Injured Person

l Address

Description of Injuries

Vehicle # Name

Injured Person I

Address

Description of Injuries

Vehicle #| Name

Injured Person

Address

Description of Injuries

Police Officer’s Report

l State l Badge Number

File Number

Unit Number Report Date

Advanced Electronic

Figure 9
An Insurance Accident Report.
A one vehicle accident with 3 people injured.
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indiqe
Auto 1
Insurance

Accident
Report

A MaxiSure Company

1D Number

Claim Adjustor l

Signature

Name

Accident Scene Description

#of

Vehicles # of People

What Happened

Date of Accident

Vi ehi Cl e Plate Number | State

Driver

] Driver's licence Number l State

Vehicle #]

Description of Damage

Plate Number | State

Vehicle

Driver

| Driver's licence Number

l State JVehIcIe #

Description of Damage

Vehicle |Pta|e Number

State | Driver

Driver's licence Number

l State |Vohiclo #

Description of Damage

Vehicle I Plate Number | State

Driver

] Driver's licence Number

I State |Vahicle #|

Description of Damage

Police Officer’s Report

I State I Badge Number

Unit Number I Report Date

File Number

An Insurance Accident Report.
A four vehicle accident with no injuries.

Figure 10
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Sales Force Automation: Today

Michael Barry
Gateway Systems Corporation
2400 Science Parkway
Okemos, MI 48864
(517) 349-7740

Technological advances in the personal computer field are making sales force
automation (SFA) an accepted tool in field sales force management. Many
companies have provided laptop and desktop computers, as well as specialized
software, to their field representatives. Others are debating where and how to
start the search for a sales force automation system.

This paper will discuss some of the main reasons to automate, and look at some
of the major U.S. corporations that have done so. I'll also be taking you
through a needs analysis to help you decide what your company should be
looking for when choosing sales force automation software and hardware.

Advantages

The first question to ask when deliberating the move to Sales Force Automation
is "Why automate?” In a 1988 survey by Sales and Marketing Management
Magazine', twenty-four top sales force executives responded to questions about
their automation situation. Eighteen companies (75%) said they had already
equipped their sales reps with computers, two others were in pilot programs, and
two more were conducting feasibility studies.

The twenty-four companies surveyed had been_ chosen by their peers as having
the top sales force in their respective industries? Many of them attributed their
success to the return on investment and intangible benefits their sales force
automation systems provided.

There are five important advantages to sales force automation.

*Shorter sales cycle

*Higher employee morale
*Improved internal communications
*Increased customer service
*Increased sales productivity.

1 Thayer Taylor, "How the Best Sales Forces Use PCs and Laptops”, Sales
and Marketing Management Magazine, April, 1988, p.64-74.

2 Sales and Marketing Management Magazine, Annual Survey, June, 1987.
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When a company performs a cost justification for their SFA program, it usually
includes at least one of these categories.

Shorter Sales Cycle

A McGraw-Hill study has estimated that by 1994 the average cost of each sales
call will be over $500. Shortening the sales cycle means decreased business
costs and less time for external influences to impact the deal. After automating
their sales force, Stephen Korbecki at Inland Steel found, "They [field
representatives] are able to make better decisions because the PC delivers
information more quickly, and this is especially important when it concerns the
bottom line on costs and prices."® The more information the sales rep has
available during the initial call, the fewer times they will have to return to the
client. A shorter sales cycle lowers company expenses, and in many cases will
increase revenue since deals will close faster.

Higher Employee Morale

Hewlett-Packard pioneered a study of sales force automation productivity in
1986, using a test and control group. An intangible but obvious result of their
automation effort was the increase in employee morale. Their test group sales
reps felt their confidence and sense of professionalism grew due to an increase
in their motivation.

Many companies express concern about how their salespeople will deal with
automation, but Pepsi-Cola found their sales representatives reacted positively.
"The salespeople are so excited over having data in a manageable form that
they've taken to the program quite rapidly,” said Kim Kelly of Pepsi Cola*,

A key result of higher employee morale is lower sales rep turnover. The cost
of losing a salesperson includes search and training expenses, and loss of
business in the territory. This alone may justify the cost of a sales force
automation system for some companies.

Improved Internal Communications

Communications were also a key in the HP study. Their daily internal meeting
time dropped from 13% of the rep’s day to only 7%. Rick Tancreto of Black
and Decker found that their automation program brought the same results.
"When a district manager wants to send details of a new promotion to the sales
force, he puts a message in our mainframe. Th