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An Evaluation of Data Base Performance Tools
Thomas Gosnell

Infocentre, Montreal, Canada

Overview

Fourth generation languages have become a common
toolset, if not the toolset of choice, for most HP3000
development shops. The increase in use of fourth generation
language and the large amounts of systems which have been
built have resulted in the need for not only more
functionality but greater performance.

During the early years of fourth generation language
use, the need of data processing management was to increase
programmer's productivity, release systems to the users
faster and reduce the backlog of application systems. At
the time, the driving force for leading fourth generation
language vendors was to provide greater functionality and
more productive means. Thus, succeeding in helping data
processing departments deliver more application systems
faster, more attention has been focused on optimising the
runtime performance.

Leading fourth generation language vendors have in the
past, and continue to address, the need for improved systenm
performance by investing research and development resources
in advanced alternate processing technologies. Two
methodologies which have had success in improving Turbo
Image../ Image throughput and performance are high speed
indexing and fast serial read technology.

Turbo Image/3000, hereafter called just Image, has
proven itself to be a reliable, flexible, efficient, and in
many ways a very fast data base management system. Used by
the majority of HP3000 application system users, Image
access is a fundamental part of most fourth generation
language's and can be arguably attributed to the success of
many applications on the HP3000.

Image however has 1limitations and bottlenecks which
limit fourth generation language processes from achieving
maximum performance in both interactive and batch
processing. Image's speed in interactive access can be
excellent by using hashed master files to quickly retrieve
data entries with complete key values. Yet, limitations
exist preventing the rapid retrieval of data by secondary
key value in the master sets, partial key retrieval in the
master/detail sets, and relational conditions. Such
constraints are addressed by building indexes on top of the

existing Image structure to provide increased functionality
and higher speed of retrieval.

0100-01



Batch processing typically involves reading data sets
serially, extracting the records meeting various selection
criterias and subsequently processing the valid entries.
This procedure is often restricted to the speed at which the
records are accessed and read from the data base. There are
parameters in both Image and MPE which may be changed to
tune performance. These include buffspecs, blocksize, cache
block size; all can make a significant improvement in
performance or degradation but cannot overcome the overhead
associated with Image serial read performance. However,
fast serial read technology addresses the problem with
impressive results. The present paper will review these
complementary technologies in a generic fashion, providing
the reader with some general guidelines for the best fit
scenarios.

Capability sets and performance will differ between
vendors of similar products. It is the purpose of this
paper to illustrate the comparative advantage of the
different technologies and not provide product comparisons
or definitive statements on performance. As such not all
listed capabilities will exist in similar products, nor will
performance figures be the optimal available. All tests
were executed on a HP3000/930 running MPE/XL A.01.20 in
compatibility mode.

Indexing Systems

There exists many types of indexing techniques and
technologies which increases the speed in which data may be
accessed. Every viable algorithms possesses characteristics
which assists in defining performance and functionality
versus resources consumed . Hashing techniques, such as
used by Image master files are arguably the fastest least
consumptive methodologies available, but require that key
items will hash evenly and will be suitable for retrieval by
their full key value.

In the real world of data processing, many situations
arise whereby user retrieval requirements dictates a data
model which does not correspond to a proper fit to the Image
data base management system technology. There are without
questions, techniques and tricks which have been used to
force fit Image with application systems. Such methods are
not always efficient or easy to program using a fourth
generation language.

An alternative data indexing technique to hashed master
files is the binary tree concept, used with KSAM on the
HP3000 and HPIMAGE on the 9000/8XX machines. B-Trees
possess many characteristics which make them a very good
alternative and- an excellent complement to hashed master
files.
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B-Trees, unlike hashed techniques keep key values in
sorted order with index blocks and pointers to quickly
locate key items with partial as was well as full key
values. Such characteristics allow B-Trees indexes to serve
as foundation to full feature data indexing and enhanced
data base management system functionality.

Implementation of the technology differs for enhanced
Image/fourth generation language data base access, but
typically they consist of various programs and intrinsics
which support the complete development and runtime
environment. Such routines allow the definition,
installation, maintenance, programming and runtime support
needed for external access.

Capabilities

Data entry retrieval for indexed data items are
possible by:

item value;

partial item value;

key word;

partial key word;

multiple item;

multiple item, multiple values;
relational conditions between items;
multi set retrieval;

field grouping

Implementations

Index data structures are built using vendor specific
techniques, but typically:

- contain a B-Tree structure for partial value indexed
item retrieval;

- build data structures within standard Image data
sets;

- create an index root file to describe indexing
characteristics;

- provide transparent and non transparent support
from fourth generation languages;

- installation programs for configuring and
reconfiguring indexing requirements:

- maintenance programs to rebuild indexes on new
or old data bases;

Operational characteristics

- Automatic recognition of indexed data sets by
fourth generation language processor.
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- During inquiry or modification mode, indexed
data items are prompted for, at which point any
combination of the retrieval capabilities can be
used.

- Entries are qualified from indexes and not
retrieved from data sets during inquiry
processing producing a very responsive
interface.

- Qualified entries can be 1listed data using
relational conditions, displayed and modified if
required.

- Qualified entries can be passed to reports for
printing or complicated outputs.

- Indexing cannot easily span data bases without
the use of regular image keys.

Programming Effort

- Indexed data sets are automatically recognized
and require no effort to maintain from a
programming stand point.

- Advanced reporting on multiset displays
typically have to be coded in the reporting
language.

- Existing screen displays will typically benefit
from retrieval capabilities with no
modifications.

Performance Characteristics

-Retrieval from Data Base

- Qualifies entries very quickly; example: Master
data set 8192 entries, 18013 capacity:

single item value 160 records < 1 second

three values using "or" 370 records < 1 second

single partial value 212 records ~ 1 second

- Multiple items from single data set;

single item 160 records < 1 second
and

second item 160 records < 1 second

TOTAL TIME < 1.5 second
- Qualification and Retrieval

single item value 160 records 4.5 seconds
(1.8 seconds)
multiple item value 370 records 10 seconds

(4 seconds)

- Average Rate of Retrieval 37 records/ 91 records/
seconds CPU second
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- Adding to Data Base

Indexed data items require significant amount of time
to be placed into a data base. The number of index data
sets which need to be updated for each new entry can be as
little as one and as many as four for each indexed item!
Therefore, the performance of adding to a data set can vary
and be significant. Typically in on line entry with four or
five items indexed, the time to add to the data base will be
less than 1.5 seconds. This amount of time is very often
acceptable for low volume of fairly static information. 1In
high volume data entry applications, the time to add may be
too great to sustain an acceptable level of performance. 1In
general, each item indexed will have a cost similar if not

slightly greater then adding a chained item in a detail data
set.

In addition to the performance cost of adding records
there exists a cost in disk space. The data base in which
the performance data was extrated was originally contained
within approximately 34,000 sectors. After a moderate
amount of indexing, 4 items totalling 50 bytes in a master
of 8930 records and one 82 byte field in a detail data set
of 62,190 records the data base required an additional 7100
sectors of disk space or approximately 25% more. It should
be noted however, if the application did not use indexing,
it may not have been possible to implement with a fourth
generation language or Image.

Using the Technology

Index systems offer functionality and performance which
is very appealing. The ability "to find the blue needle in
the hay stack" in under a second is very attractive. cCare
must be taken however, not to try and replace all Image
search items with indexed data items or index
indiscriminantly.

Image search item structure are efficient and provide
excellent performance, where full key values are known or
vwhen the data base is being accessed programmatically.

Index data structures are less efficient in CPU and
disk space usage, but provide a more flexible and improved
responsive user interface. These characteristics indicate
that using indexes should be viewed as a complement to Image
search structures and not a replacement.

Good candidates for using index data items are master
type files where data is relatively stable and textual
information is present; two examples of such files are the
customer master and part master.

In both of these data sets, numbers and/or codes are
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typically assigned to each record. These represent a unique
occurrence of data and represent an item with textual
information.

Without indexing an interactive user would normally be
required to know the unique record identified, be it part
number or customer number to access stored information.
Using indexes, users may dquery the data base with more
meaningful data items such as names, cities, or part
descriptions and interactively retrieve the information
required without knowledge of codes or numbers.

Poor example of using index data items would be high
volume transactions data sets, such as an order detail or
inventory transaction file. While their may very well be
data that would benefit from indexing, performance of
maintaining index data's structures, in high volume
agpiications, may slow data base performance to unacceptable
limits.

Reporting on data sets which have been indexed may
benefit from using the indexes, but care must be taken as
the maximum throughput of reading data with indexes is less
than with other techniques. Maximum rates qualifications
and retrieval are about 70 records/second. Other
techniques, such as fast serial read can be processed at a
rate of over 2000 records/second. Indexing however, does
not require that the entire data set be read and can
therefore offer superior performance for small subsets of
data.

High Speed Serial Read

High speed serial read technology enhances data base
access from fourth generation languages by increasing the
rate at which data can be extracted. Using a set of
decision rules, the language processor will invoke special
data base access routines when possible to dramatically
increase the speed at which data can be read from a master
of detail data set.

Requiring no prior configuration or set up, high speed
serial read is very easy to use and to benefit from.
Maximum optimization of the technology requires that the
user clearly comprehends both performance characteristics
affecting the data as well as the data itself.

Implementation

- High speed data access intrinsincs use
privileged mode to open data sets.

- Data access intrinsincs are typically contained
within the system segmented library, thereby
eliminating the need for privileged mode
compatibility on the fourth generation language
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processor.

- Language processor has knowledge of processing
context and with built in decision rules can
activate high speed routines if needed and
available.

- Access intrinsics routines use multi record
NoBuff IO.

- Access routines may be disabled by system
manager or programmers.

Operational Characteristics

= Forward serial read only (DBGET mode 2);

= Data cannot be updated while being read;

- Verifies and respects Image security;

-~ Bypasses Image control blocks to reduce overhead
and increase speed;

- Requires a minimum of 4,000 words of stack
space.

Performance

- As no data modifications must be performed,
there is no effect on adding data to the data
base.

- Indirectly using fast read can reduce the need
of search items, or indexed data items by
providing alternate means to access data.

- Forward serial read is approximately 6 items
faster than a regular serial read.

Set Capacity Entry Reading Elapsed CPU Records/

Type Size Technique Time Time Second
Master 8930/18013 101  Tmage 29 20 307
Master 8930/18013 101 Fast Read 42 3.9 2126 (6.7 times)
Detail 62190/91008 51 Image 126 124 493
Detail 62190/91008 51 Fast Read 22 18.5 2826 (5.7 times)

Using the Technology

The raw speed of fast read technology is impressive
and useful by itself, but to gain maximum benefit, some
thought must be given to reading algorithms for the given
structure a data base.

To maximise the gain of using fast read technology,
data sets which require 1lengthy processing should be
reviewed so as to decide whether serial read may be
implemented. An example follows which illustrates three
different approaches, with and without fast read to help
comprehend the performance characteristics in reading a
master and detail data set.
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- Data base Layout (subset):

Set Type Capacity Entries Seconda Average
~-ries chain
M-Product Master 18013 8930 21 1.25
D-Description Detail 91008 62190 - 7

The processing objective is to read each master record
and its related detail. In the first two cases, for each
master record a chained read is performed on the detail
data set. In cases 3 and 4, the detail data set is read
serially and for each record, a calculated read is performed
on the masted data set. In tests 5 and 6, the detail data
set is again read serially , but a calculated read is
performed when the current master record does not have the
same key value as the current detail.

Cases Elapsed CPU % Casel % Case 2
Time Time

1 Read master chain detail 186 178 100 105
2 Fast read master chain detail 177 174 95 100
3 Read detail-calculated read

master 318 315 171 179
4 Fast read detail-calculated read

master 225 220 121 127
5 Read detail-calculated read

master-break 213 211 115 120
6 Fast read detail-calculated read

master-break 109 108 59 61

The best results illustrate the potential of using
alternate processing methods. Case 6 in which the detail
data set was read serially with fast read and the master
data set read for each new key value resulted in a
performance increase of 67% over case 2 where we read the

master serially with fast read and we chained to the data
set.

Their exists a particular data characteristics which
had an effect on the results that is, the packing of the
detail data set. This one fact resulted in the optimization
of cases 5 and 6 by eliminating over 53,000 calculated
reads. This same fact also greatly optimises cases 1 and 2,
by producing the nearly optimal chain read environment.

While the ideal packing skewed the results, it should
be kept in mind that all data bases have particular data
characteristics. The knowledge of data particularities and
of performance profiles of the various access techniques are
mandatory for achieving maximum performance.
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By retrieving the results, the following performances
profiles can be extracted:

Fast serial read

2100 records/second for master
data set at 50% capacity

2800 records/second for detail
set

307 records/second for master
data set at 50% capacity

= 493 records/second for detail

Regular serial read

set

Calculated read = 320 records/second for master
data set at 50% capacity

Chained read = 350 records/second for detail
set

Logic process for

conditional check = 1000 records/second

These results should not be taken to suggest that
detail sets should be read first but rather that details can
be read first and thus eliminate the need for a detail
search path and still be faster.

The replacement of detail chains used for reporting
purposes by run time access routines have the potential of
not only increasing the speed of reading data but also

decrease the overhead associated with adding records to the
data base.

In summary, fast read routines will improve the rate at
which data can be read from the data base. The passive use
of this technology will provide small gains in performance.
More conscious use however, will provide the analyst with
the possibility of gaining significant run time reductions
and the opportunity to decrease data base index structures.

Conclusion

Fourth generation language vendors are supplying
alternative ways of addressing the need for greater
input/output performance from Image data bases. Easy to use
interfaces and, in some cases fully transparent interfaces,
may use these techniques very easily. However, the numerous
performance parameters and the greater number of processing
options require that additional analysis be performed.
Informed use will increase system throughput and provide
more productive systems. Negligent use can result in no
improvements and even possible performance degradation.

With the maturing of fourth generation 1language
products, data processing system production is 1less time
consuming, however, to fully exploit their capabilities
requires very detailed analysis and excellent understanding
of the development tools.
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Telephone Support - Proven Ways to Maximize Your Investment
Doug Clement
Cognos Incorporated
3755 Riverside Drive
P.O. Box 9707
Ottawa, Ontario
Canada K1G 3Z4

Introduction

Software support contracts represent a significant annual expense for most
organizations. In order to maximize this investment it is important that the support be
of the highest calibre. Most maintenance agreements ensure customers that the product
they have purchased will remain current within changing operating environments. In
addition, these agreements ensure that customers' needs are met by introducing new
features to products and by providing access to a support center that delivers regular
problem resolution and addresses education and information requirements. But there
are other methods of ensuring a sound return on the initial software investment. This
paper outlines some of the proven ways for both the customer and supplier organization
to achieve this goal.

Remote customer support, generally delivered by telephone, is the cornerstone of most
support agreements. It provides an effective channel for immediate customer assistance
when problems are encountered, and keeps the supplier organization up to date on user
satisfaction and future requirements. Typically it is a high-volume service that offers
technical information about known problems and solutions, guidance on correct product
usage, and assistance in the analysis of problem situations. Although dependent on the
nature of a specific product, the target audience for such a service is usually the
technical user designated by the customer organization as the focal point for
communication between the product users and the supplier.

In the course of dealing with thousands of customer organizations, many different
opinions are expressed regarding the quality of support provided. Customer opinion
varies widely, from complete satisfaction and therefore a perception of value received,
to dissatisfaction with the quality or responsiveness of the support organization. This
variance in satisfaction is experienced by customers who are using the same products,
encountering similar difficulties and dealing with the same support unit for assistance.

The question that arises is why are a majority of callers pleased with the service while
others are not? A combination of factors relating to both the service and customer
organizations can account for the varying degree of satisfaction.

Service suppliers face an interesting set of challenges that, if not addressed, can impact
short- or long-term service delivery. Some ot these challenges include:
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a higher than normal staff turnover due to the nature of "hotline support”;

rapid vertical and horizontal product-line expansion into new operating
environments;

increased product sophistication and technical complexity;

difficulty in recruiting staff with the appropriate combination of technical and
communication skills;

increased customer requirements and expectations;

continued pressure to control costs.

Support center managers are constantly exploring ways to address these issues and to
deliver a consistently high-quality service.

Possible solutions to these problems constitute an interesting topic for discussion, but
are not the thrust of this presentation. A focus on the means of obtaining the most from
your support investment is not intended to minimize the challenges facing support
organizations.

Factors within the customer organization that can contribute to a successful relationship
with the service supplier include:

the degree to which supplier contact is focussed;

product knowledge and access to product information;

the expectations of a remote support service within an overall support strategy;
how change in the technical environment is managed.

Maximizing Your Investment

How can you maximize the benefits available from a remote support service? Following
are some proven techniques:

Establish the Correct Support Center Liaison

Focussing contact with the service supplier through a small group within your
organization will significantly improve the relationship between you and the vendor
and will result in faster problem resolution.

By channelling communication through a few individuals, a familiarity is developed
between those who require assistance and those who provide it. Through repeated
contact, product expertise is developed and centralized, increasing the ability of a
customer's designated contact to solve problems immediately without further
assistance. Knowledge of the correct approach to problem analysis and investigation
is also developed, leading to a faster problem resolution.

Telephone Support - Proven Ways to Maximize Your Investment
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The customer's in-house designated contact should possess the skills and knowledge
needed to function effectively as a focal point for assistance and escalation. They
must have strong communication skills, proven analytical and problem investigation
capabilities and the judgement necessary to prioritize issues. Product expertise can
be developed by taking advantage of vendor-supplied courses at both the introductory
and advanced levels prior to regular and practical application of the product
knowledge. Appoint alternate contacts so that if a change in assignment occurs, or
your designated contact is unavailable, the support service can still be used.

Our experience at Cognos indicates that relationships established between our
support staff and designated customer contacts result in an efficient and productive
framework for service delivery. Another benefit of this focussed communication is a
reduced demand on the support center staff, allowing them to devote more time and
attention to each issue raised.

Get to Know Your Service Supplier

The wide range of responses concerning the quality of support can be explained by
differing expectations within the user community. Obviously if the expectation is
low, it is much easier to satisfy. Suppliers maintain different goals and objectives
for their service organizations. They may see it as a necessary service, but not one
that constitutes a key component of their customer communications strategy. Others
may have much more ambitious goals for their support vehicle.

You should know how the service department that you deal with fits into their
corporate organization. What types of questions are they positioned to deal with?
How do they view their role? How do they measure their success? When should they
be consulted and what results can you expect?

If these questions are not answered in your support contract or through support
publications, call the support management. Discuss the structure of their
organization, the problem process and other general policies and procedures.

Understanding the role of your support center, their escalation procedures and their
management structure can be very helpful when exceptional action is required to
deal with a sudden crisis.

Organize Reference Material

Software manufacturers dedicate considerable resources to supplying comprehensive
product literature to resolve anticipated customer problems and questions. This
reference library can be an invaluable tool in a variety of situations. At the Cognos
North American TeleSupport Center, over 25% of the calls received are solved by
simply referring customers to information previously provided. Placing a call
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therefore introduces an unnecessary delay into the resolution process. By organizing
all related reference material and referring to it before placing a call, you can often
resolve problems in a faster and more efficient manner.

A variety of information may be sent with a product release and, later, at regular
intervals. Material may be provided in scheduled newsletters, documentation notes
on your tape or diskette, manuals or other supplementary publications. Typically
customers receive:

* manual updates;

« installation instructions;

« conversion guides;

« descriptions of new features;

» problem notifications;

« tips and techniques about product usage and performance;
« surveys and questionnaires.

It is recommended that you assign responsibility for maintaining a current
inventory of all related product material to one individual. Although many people
may receive product information, it is important that one person maintain and
disseminate this information from a central source.

Educate Technical Staff

A small investment in product education for your technical staff can result in
tremendous productivity gains and faster problem resolution.

As technology advances, companies strive to make their products more powerful,
more sophisticated and easier to use. Whether you are riding a bicycle, piloting a
plane or using a sophisticated piece of software, you will do it better and require less
assistance when you are properly trained. Education is particularly important for
the individuals assigned as your designated contacts for support. They are the ones
chosen to be your in-house experts. Their increased level of product knowledge will
result in fewer, and more productive contacts with the remote service center.

The investment in training is often very small in relation to the cost of software and
to the costs introduced by unnecessary project delays due to inadequately trained
staff.

Many options are available to minimize on-going training costs, such as "train the
trainer” programs, computer-based courses, or self-paced audio or video packages
that can be purchased once and used as refreshers or to train new staff. Examine the
options available and include the development of an on-going training program as
part of your product orientation program. Remember to allow for enhanced levels of
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training and product updates at regular intervals. The advanced knowledge and skills
gained from this product education will guarantee that your investment is realized to
its full potential.

Maintain a Current Environment

Support contracts typically provide for the periodic delivery of new software
releases and new documentation. New versions address three major requirements:

* the need to change software to stay compatible within the operating
environment. New operating systems, changes to hardware, or upgrades to
other system software may force the software supplier to enhance a product.

* the need to add new features to encourage sales and customer acceptance by
responding to market requirements.

» the need to resolve outstanding, high-priority problems identified in earlier
releases.

When a new version is released you may not want to undertake the risks associated
with an upgrade, particularly if you have just reached the point where everything is
running smoothly. The temptation may be to leave things as they are.

From the supplier's perspective, their efforts are best directed towards supporting
only the current version, following a reasonable length of time to upgrade. They will
concentrate their training, problem resolution and support center resources
exclusively on the latest release. A problem encountered in an obsolete version may
be recognized as a problem only if it also exists in the most recent release.
Resources allocated to resolving'it will be focussed on the latest version only.

The decision not to upgrade to a new release can lead to a potentially dangerous
situation. The only solution to a problem affecting your production environment may
be the immediate installation of the most recent product offering. Production
pressures may force an abbreviated upgrade schedule that does not allow sufficient
time to assess the impact of product changes and new features. Alternatively, it may
be necessary to consume extra resources by running a parallel environment for a
period of time.

Scheduling regular upgrades of all new versions to occur within the allowed time
avoids panic situations and ensures that the software supplier's efforts in supporting
a product have direct benefits to you. The upgrade process can be streamlined by
maintaining a comprehensive library of test cases to be used when required.

If an upgrade is simply not possible due to production pressures or other scheduled
system changes, take an interim step of installing the new version in a test
environment. This will leave your production environment intact. Prior to raising
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issues in older versions with the support center, test them thoroughly in both. If the
problem exists in the current version, it will receive the proper attention when
reported.

Isolate Problem Situations

Proper isolation and investigation of software problems will result in faster, more
complete responses from the support center.

The most difficult task facing remote support staff is translating a problem
description communicated over the phone into a test case that substantiates the
problem and can be used to verify possible solutions.

A tremendous amount of time can be spent in discussing the problem, dialling in to
investigate, and simulating it in the support center's environment. The time
invested in isolating and simplifying the problem area before contacting the support
staff will be repaid many times over through faster problem resolution.

This benefit can be realized if specific steps are followed to effectively prepare prior
to calling the support center. Service organizations can often provide a checklist to
follow before you make contact.  The list will usually request information such as:

* a description of the hardware and software environment, including all version
numbers and machine model numbers;

« the exact text of system or application error messages;

 the solutions or workarounds that have been tried and the results obtained;

« the sequence of events that are required to reproduce the problem;

* any system or application changes introduced immediately prior to the
occurrence of the problem;

< any patches or temporary fixes that have been applied;

* an accurate assessment of the problem's impact on the production environment;

» the information necessary to identify the customer organization.

Initially, these checklists may seem to be an administrative burden. They are,
however, effective in ensuring that all the required information is available to the
support specialist. The timeliness of a response can be influenced tremendously by
the quality of information initially provided.

Use the Best Communication Channel
Alternate forms of communication with a remote support center can dramatically

improve the quality of information and the speed at which it is exchanged.
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Communicating technical issues over the telephone can be very difficult.
Establishing contact on the first call can sometimes be impossible. When contact is
made, the process of detailing a lengthy description of an intermittent problem can
exasperate both parties. The results can be less than satisfactory.

A recent trend within support organizations has been to provide alternate
communication channels, better suited to this type of information exchange. Regular
mail service is available for low-priority problems, or telex for brief exchanges.
Facsimile transfer has a role, but is not universally available. With the advent of
personal computers, dial-up bulletin boards and electronic mail services, have
opened up a wide range of possibilities for fast and accurate communication.

There are advantages for both the customer and the support center when electronic
channels are used. The service supplier can manage problems more efficiently by
stacking them as they arrive. In this way the customer avoids waiting by the
telephone for a response, and both benefit from a more precise exchange of
information. Bulletin boards or broadcast messages to all subscribers can reduce
calls by supplying information before it is needed, as in the case of a known software
defect not yet encountered by all customers.

Cognos has been using an E-Mail network to communicate with branch offices around
the world. Recently customers have been joining as well. The result has been a more
orderly support envrionment and an improved, streamlined level of service.

If your supplier is accessible via such a service, use it on a trial basis. If this
facility is not yet available, discuss a test implementation on one of the public
E-Mail services. Increasingly, electronic mail services are interconnected and
governed by international standards. It may not be necessary to subscribe to the
same service as your supplier in order to communicate. By using electronic mail,
you can experience a significant improvement in the quality of communication.

Work with the Support Center Staff

Maintaining your involvement throughout the problem-solving process will improve
both the quality and timeliness of the solution. Your skilled and knowledgeable staff
together with the support specialist will form a strong problem-solving team.

Responding to a wide variety of questions and problems is an inexact process. Both
parties hope that a straightforward question from a customer will lead immediately
to a complete and accurate response from the support center. Unfortunately, the
complexities of hardware and software often place those charged with resolving
problems in the role of detectives, sorting through large amounts of information to
find the key to the solution.
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The process of arriving at the simplest problem definition may require repeated
attempts at determining important information, comparing results in different
environments, and trying several possible solutions. This iterative approach calls
for an investment of time and energy by both the customer and the support staff.

To achieve a satisfactory resolution it is vital that the customer's specific knowledge,
the resources of the support center, and the creativity of both focus on the problem.
This process involves an investment of your time along with that of the support
specialist in order to effect a satisfactory conclusion.

Capitalize on Alternate Support Services

Remote support assistance usually represents just one of the many services
available to customers. Properly applied, these service programs can provide
specialized assistance in areas beyond the capabilities of remote support.

Recognizing this, suppliers develop a wide range of services as part of their overall
support strategy. These services are complementary and designed to meet the needs
of a diversified customer base. Specialized consulting throughout the application-
life cycle, assistance with unusual education requirements, or product start-up
programs are examples of services frequently offered.

A problem raised with the support center may require the specialized resources of
one of the other service components. The supplier's marketing staff or service
center management can advise on alternate services and how they can be productively
applied to various problem areas. As part of a product implementation plan,
consider the specialized assistance available and how it can be used to ensure
continued success in the use of your purchased software.

Provide Feedback

Customer input enables a support organization to build on its strengths and correct
its weaknesses. The result is a tailoring of services to better address the needs of its
customers.

One challenge in running a support organization is determining the extent to which
customer requirements are successfully addressed. Internal measurements can be
used to monitor such things as call volumes and response time, but these indicators
do not accurately gauge customer satisfaction.

Measuring satisfaction requires regular and frequent feedback from callers and
responses to mail or telephone surveys. Mail surveys typically have a low response
rate. This represents a missed opportunity for customers to impact the quality of
service being delivered. When a survey crosses your desk, or when your
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maintenance renewal contract arrives, take a few minutes to let your supplier know
what you think of their service. At any convenient opportunity, make your views

known. Over time, customer input can result in positive improvements to service
offerings.

Summary

A remote technical support center provides a key service that, when used correctly, can
help to protect the value of your product investment. Understanding the role of the
support center within an overall support strategy, and taking the time to thoroughly
prepare before placing a call will increase service benefits. Additionally, keeping the
communication channels open will help the supplier to understand and respond to
changing customer service requirements.
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ABSTRACT

The logical database design of an IMAGE database consists of
those aspects of the design that determine it's functionality
namely it’'s structure, in terms of data sets, and the entry
points to those data sets. When the logical database design has
been enhanced with the physical parameters and reorganisation
procedures which determine the physical organisation of the
database, we speak of the physical database design.

The physical database design process is oriented at obtaining
optimal performance. However, there are also many ways to
optimize in the logical database design which result in better
performing and longer lasting database applications. If these
applications have unsatisfactory performance, or if they use
more resources then necessary or available, it is, among others,
the logical database design which must be re-evaluated. In order
to do this, we must understand the transaction(s) causing the
problems, know Turbo-Image, and have resources, such as disk
space, or CPU cycles, to make design trade-offs with.

The logical database design is made on the basis of assumptions
of how the data will be used, and should support all required
accesses to the data. When the database is in production the
real usage of the data should be re-evaluated. Based on these
re-evaluations the access structures should be revised , i.e.
remove not used or infrequent used paths and/or add new paths.
The logical database model should theoretically have no
redundant data. If this model shows performance problems we
should optimize it. We can add redundant data in masters and/or
details or add redundant data and access structures. We can
split entries , distinguish between files and tables and between
current and historical data.

These measures should make a stronger foundation for the future
of our databases.
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INTRODUCTION

The logical database design of an IMAGE database consists of those aspects
of the design that determine it’s functionality - namely it's structure, in
terms of data sets, and the entry points to those data sets. When the
logical database design has been enhanced with the physical parameters and
reorganisation procedures which determine the physical organisation of the
database, we speak of the physical database design. The physical database
design process is oriented at obtaining optimal performance.

However, there is no point to optimizing the physical storage of the
database if the logical database design does not match the requirements of
the business. A poor logical database design is often the fundamental cause
of performance problems in Turbo Image databases.

In order to produce good logical database designs, we need methods and
techniques which will enable us to identify what the business requirements
mean in terms of what data should be stored in the database, what the
inherent logical structure of that data is, and how it will be accessed.

All design begins with analysis , even if prototyping techniques are used.
The analysis should be carried out in a structured manner and produce
documentation and diagrams that feeds into the design process.

The Systems Development Cycle, shown in figure 1, is a proven approach for
developing database systems, and forms the basis of the techniques discussed

in this paper. ~
(=)
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The right hand side deals with activities, functions or processes. The left
hand side deals with data. Recent studies show that the data side of an
application system is far more stable than the activity side. It is
therefore imperative to have separate analysis and design processes for
determining the data structure, and not just let the data structure "fall
out” of the functional analysis and design.

The first part of the analysis phase is defining the application-system aims
and the scope of the analysis; this is called the BUSINESS ANALYSIS or
FEASIBILITY-STUDY.

The second step is the analysis of the data resources used and the analysis
of the user’'s information handling processes, the DATA ANALYSIS and the
ACTIVITY ANALYSIS. To cross-reference, and check the consistency of the Data
Analysis and Activity Analysis, DATA USAGE ANALYSIS is performed.

At the next step, the LOGICAL DATA STRUCTURE DESIGN (or LOGICAL DATABASE
DESIGN) is performed, using the results of the ACCESS PATH ANALYSIS, which
determines how the activities use the data.

The end deliverable of this step is the logical database design. The logical
database design is then used as input to the PHYSICAL DATA STRUCTURE DESIGN
or PHYSICAL DATABASE DESIGN process.

In the following sections of this paper, the various steps of the Systems
Development Cycle, which result in the production of the logical database
design, are discussed in more detail, using the breakdown shown in figure 2.

ACTIVITY
ANALYS1S

Figure 2.
The Database Design
Process

REFINED|
DATA
ODE;

PROBLER
PROCESSES

ETAILED
APA RESULTS RUN TIMES
RESPONSE TINES
DISK SPACE
BACKUF, RECOVERY
PROGRAMAI NG
SECURTTY

DESIGK CONSTRRINTS
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In this diagram Logical Data Structure Design has been broken down into two
steps, namely 'REFINING THE DATA MODEL’ and 'MAP TO THE LOGICAL DATABASE'.
Physical Data Structure Design has been decomposed into '1ST PASS PHYSICAL
DATABASE DESIGN’, ’'EVALUATE THE DESIGN' and 'OPTIMIZE THE DESIGN’ steps.
Access Path Analysis has been broken down into 'CONCEPTUAL ACCESS PATH
ANALYSIS' (used to support the Logical Data Structure Design) and 'DETAILED
ACCESS PATH ANALYSIS' (used to support the Physical Data Structure Design).

This discussion is followed by a detailed examination of the steps that can
be taken to optimize the logical database design.

DATA ANALYSIS

DATA ANALYSIS is a method used to understand and document a complex
environment in terms of its data resources.

I use here the ENTITY-ATTRIBUTE-RELATIONSHIP (EAR) method, a more rigorous
form of Peter Chen's Entity-Relationship approach.

The output of the Data Analysis consists of a Data Model Diagram which
describes the data resources in terms of entities and relationships, and a
data dictionary describing the entities, attributes and relationships.

An ENTITY is something of fundamental importance to a company. It is thus
something about which data will be kept in an information processing system.
An entity is shown on the data model by means of a rectangular box, with the
name of the entity inside. Examples are : objects, people, places and
abstractions such as an event.

An ATTRIBUTE is a basic unit of information which describes an entity.
Within the company environment an attribute cannot usefully be subdivided
into other units of information. An entity must have attributes if it is of
interest to the company. Examples are : policy number, date policy started,
person’'s name, person’'s date of birth.

A RELATIONSHIP is an association between entities. It is shown on the data
model by means of a line drawn between the entities. Examples are : the
entity order is related to the entity "order-line”, the entity "car” is
related to the entity "part”.

Whether something is an attribute or a entity is dependent on the company
environment. For example in a car factory, colour is an attribute of the
entity car because colour is a basic unit of information .In a paint
factory, however, colour is an entity because it probably has a number of
attributes.

A relationship has a degree, this indicates how many occurrences of an
entity are related to one occurrence of the other entity. The degrees are
one-to one, one-to-many and many-to-many.
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A relationship also has a type, e.g. OPTIONAL, this indicates that an
occurrence of one entity MAY be related to one or more occurrences of the
other entity in the relationship.
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Figure 3. Data Model

This is shown in the data model by a dotted line between the entities, an
example is the relation between PRODUCT and SUPPLIER ( see figure 3). It

means that there can be a product without a supplier (this company also
makes their own products).

Another relationship type is EXCLUSIVE; this means that an entity is related
to either one of a number of other entities. For example the entity SALESMAN

is related to the entity CAR or to the entity VAN, this is shown by an arc
(see figure 3).
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The Data Model diagram contains all entities and relationships in the scope
of the project. The relationships lines can have at end special symbols as
arrows or tridents indicating the relationship degree (see figure 3). In
addition to the data model all entities, attributes and relationships should
be documented in a data dictionary. This documentation should also include
precise descriptions, volumes, characteristics, special conditions and
values etc. Figure 3 shows a Data Model for an order processing system.The
Data Model is used to enable the users and the information-analysts to
quickly understand a complex data area (one diagram is more than thousand
words). The Data Model is the basis for the logical database design.

Building the Data Model is an iterative process. By definition, the analyst
does not know the details of every entity, attribute and relationship at the
start of the analysis . Intermediate Data Models will be wrong, but should
allow the analyst to extract further information from the user in order to
arrive at a correct model.

CONCEPTUAL ACCESS PATH ANALYSIS

Before a database can be designed we must understand the data structure
(Data Analysis) and how the data is used. Access Path Analysis is the
process of showing how the business activities defined in the Activity (or
Functional) Analysis uses the data units defined in Data Analysis.

The functions identified during the Activity Analysis can be grouped as
retrieval and creation. The retrieval functions just read the data, while
the creation functions may, apart from reading, also insert, delete and
modify the data.

For every function a profile must be made indicating the initial access to
the data and the way the function uses the data structure.

An ENTRY POINT shows the initial access to the data. It is a search for omne
occurrence of an entity (e.g. customer-code 159) or a search for several
occurrences (e.g. all customers called Smith).

A NAVIGATION PATH shows the usage of the data structure. It consists of one
or more entities and their relationships.

An example is shown in figure 4; here the creation profile of the "Store An
Order” function is drawn. The numbers in the entities shows the order of
access. The first entry point is Customer-no in the entity Customer, to
check if the Customer exists. The second entry point is Product-no in the
entity Product to check if the required product exists, then following the
path to the entity Stock is followed, in order to check if there is stock
for the required product etc.
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In addition to drawing the access profiles in the Data Model, forms should
be filled in for each process showing frequency,volumes of data accessed,
specific attribute usage within the entities, whether it is a response time
critical function etc.(see figures 5 and 6). From these forms a number of
statistics and matrices can be generated :

- Usage statistics show how frequently entities and relation are

used.

Usage matrices show in which functions the entities and relationships

are used and/or created. Throughout the database design process it is

essential to have an easy cross-reference of activities (or processes)

to entities (or files). This is the only way to evaluate the total

effect of design decisions.

- Attribute usage matrices show, per entity, where attributes are used
and/or created.
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ACTIVITY NAME : ORDER ENQUIRY CODE : 0123
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Figure 6.

Attributes ACCESS ENTITY ATTRIBUTES REQUIRED SORT FIELDS
used per

Activity 1 CUSTOMER CUSTOMER-ID

CUSTOMER NAME
CUSTOMER ADDRESS

2 ORDER ORDER-ID
TOTAL VALUE
BTHW
DATE DESCENDING

3 ORDER LINE LINE-ID ASCENDING
PRODUCT-ID
QUANTITY
PRICE

The matrices and statistics can be compiled manually but since the design
process is iterative it will be a lot of work. A better solution is the use
a good Data Dictionary. Most analyst-workbenches generate the matrices and
statistics automatically.
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REFINING THE DATA MODEL

The aim of this phase is to create a data model that contains only the
required data and access structures, using the results of the conceptual
access path analysis. What is required to be implemented may differ from
what is conceptually present, because it is not normally practical to
automate everything.

The transformations carried out in this phase are as follows:
1) Relationships

- An added relationship may be redundant in the conceptual model,
but important as a result of access requirements.

- A relationship may exist in the conceptual model but will be
eliminated when conceptual access path analysis does not find a
requirement for it. '

2) Entities and Attributes

- If access path analysis shows that an entity is never used, it can
be eliminated. Similarly, attributes can be eliminated if access
path analysis shows that they are never used. If you decide to
leave them in, remember that they may need to be maintained.

If you leave them out ask yourself the questions : will it be
required later and how easily can they be added. Make sure you
document your decisions.

- Entities which are always accessed together can possibly be mapped
to one record type. This depends on the number of occurrences, the
volume and the variability.

- Exclusive entities with similar attributes could be combined. An
indicator must be added to show the difference in the occurrences.

3) Many-to many relationships

Because few database management systems will handle ‘many-to-many’
relationships, the should be eliminated at this stage. They are
eliminated by the introduction of a new "in-between” entity
(sometimes called a “relation entity”) .The new entity is related to
the original two entities with two 'one-to-many' relationships (see
SUPPLIER-PRODUCT)

Starting from your conceptual data model you have selected everything that
was required using the access path analysis results. You have simplified and
optimised the required parts of the data model. You have created the REFINED
DATA MODEL; now you are ready to map to a Turbo-Image database. Make sure
you have documented all changes in the Entity-Attribute-Relationship
descriptions.

Optimizing the Logical Database Design
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The Refined data model is shown in figure 7.
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MAPPING TO THE LOGICAL DATABASE

The Turbo-Image database management system has a set of "structure rules”
vhich does not allow direct implementation of the refined data model. We
must therefore translate the refined model to the logical model. We must
also implement the access requirements into this logical model. This step is
called mapping.

The Structure Rules for Turbo-Image are as follows:
1) DATA SET

A DATA SET is a collection of records with the same record format. In
conventual terms it is a file with one record type. Turbo-Image
supports two types of data-sets, MASTER and DETAIL.

2) PATH

Relationships are supported as PATH's between masters and details.
These path’s consists of one entry in a master set linked to zero, one
or more entries in a detail set. The linking is done via a common
value in the search field of a master set entry and the search field
of a detail set entry.
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3)

4)

3)

6)

A path is a means of connecting entries in master data sets to entries
in a detail data set. Paths only exist between masters and details.
The search field in the master data set is linked to one of the search
fields in the detail set if they contain the same value. The physical
implementation of the path is called a chain, which is a pointer in
one entry pointing to another entry in the same set ( as in details)
or in a different set (from master to detail). The entries in a chain
in a detail set may be sorted on a data field in that entry. This data
field is then called the SORT field.

MASTER DATA SET

A master data set has one unique data field called the search field.
Turbo-Image supports calculated (hashed) access to the master set
using the value of the search field. A master data set can be linked
to up to 16 detail sets.

Two types of master sets are supported, the MANUAL master set and the
AUTOMATIC master set.

MANUAL MASTER SET

The manual master may contain more data fields besides the search
field. The master data set must be maintained by the application
programs. If an entry must be added to a detail set, linked to a
manual master set, an entry with the same search value must first be
created in the manual master set.

AUTOMATIC MASTER SET

An automatic master set entry contains only one data field, the search
field. The automatic master set is maintained by Turbo-Image. When a
data entry is added to the associated detail set using a value of the
search field that does not already exits in the automatic data set, an
entry with that search value is created in the automatic data set.
When the last entry with a certain search value is deleted for the
associated detail set, the corresponding automatic master set entry is
deleted by Turbo-Image.

DETAIL DATA SET

The detail dat sets can contain several data and search fields. A
detail data set can be linked to maximum 16 master data sets.

Optimizing the Logical Database Design
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7) ACCESS METHODS

Several access method are supported by Turbo-Image. For the logical
database design the most important are shown grouped by data set type:

Access on masters : SERIAL - the sequence in which the entries are
physical stored
HASHED - the value of the search field is used

to find the entry

Access on details : SERIAL - the sequence in which the entries are
. physical stored
CHAINED - all detail entries belonging, via the
same search value, to one master
entry. The sequence of the chain may
be controlled via a sort field.

For other "structural limitations” I refer to the Turbo-Image
reference manual (32215-90050).

The mapping process consists of 13 steps which map the refined data model to
a logical data model.

1.

Select all entities from the refined data model that only have 1l:1 or
1 : M (many) relationships with other entities and map them to a
manual master data set.

. For each manual master determine, from the access profiles, the search

field. If more than one search field is required, choose the search
field required most often for on-line access.

. Map all remaining entities to detail data sets.

. For every detail set, implement the M : 1 relationship that exists in

the refined data model with the entities that were mapped to manual ]
masters in step 1, and include 'the search field of the master and the
detail data record.

. Select all entities that were mapped to detail data sets in step 3 but

have 1 : 1 or 1 : M relationships with other entities in the refined
data model.

Choose d suitable search field for these entities (refer to the access
path analysis).

. Create automatic masters containing the selected search field for the

detail data sets selected in step 5.
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7. Implement the 1 : M relationships that exists in the refined data
model between two entities that were mapped to detail data sets by
relating them to the automatic masters created in step 6.

Include the search field in the detail data record.

8. Implement the relationship between two manual master sets (1 : M and
1 : 1 relationships in the refined data model) by creating a detail
data set containing only the search fields of the manual masters.

9. Consider extra automatic masters for details on which direct entry is
required ( see access path analysis) or access via the existing master
sets is clumsy.

10.Remove all paths (not the search fields) when the access profiles show
that you only go from detail to master and never from master to
detail.

11.If more than one search field on a master set is required, consider
mapping the master to a detail with automatic masters for the needed
extra search fields.

12 .Determine for the access profiles which master to detail paths should
be sorted, and on what key. If more than one sort order is required,
choose the one required most often for on-line retrieval.

13.If a detail data set has an optional relationship with a master set
implement a extra automatic master and an extra detail, because Turbo-
Image will not allow non-owned detail entries.

The logical data model shown in figure 8 is produced via the mapping rules

from the refined data model and the access profiles shown in figure 7.
The number of the appropriate mapping rule is shown for reference only.

Figure 8. Logical Data Model
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1ST PASS PHYSICAL DATABASE DESIGN

The logical data model must now converted to a physical model, on the basis
of the following considerations:

This

This

performance optimisation

environmental constraints (CPU, disk-io’s, disk space)

user constraints (response times, run times, security, backup and
recovery)

process is outside the scope of this paper.

DETAILED ACCESS PATH ANALYSIS

process supports physical database design, and optimization, by

evaluating how a particular function will use the database in terms of :

use of entry points
records read
records selected
use of paths

sorts

frequencies

The detailed access path analysis differs from the conceptual access path
analysis that it looks at volumes, importance and time-criticality.

An analysis is done for all major processes to check for problem areas in
the logical model.

* Figure 9. EBvaluation of physical I.O.
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For every major process a form, as in figure 9 for the "order stock check”
function, is filled out. This form then shows, per user process, the
expected database response times.

This is the first moment in the database design process that we can see the
number of I/Os that a certain function is generating. We can also see if we
can achieve the required response time.

EVALUATING THE DATABASE DESIGN

This phase takes the physical database design, and determines what is wrong
with it. The design is wrong if the design constraints are not met; i.e. the
run or response times are too long, the structure is so complicated that
programmers have difficulty in using it properly, security is compromised,
or the operational tasks cannot be performed effectively.

When evaluating the design, we concentrate on the problem areas. Performing
Detailed Access Path Analysis takes a long time, and there is no point in
doing so if there is little likelihood that the results will impact on the
final database design. The following problems can be identified during the
evaluation:

. Access paths too long

Too many access structures

. Wrong primary path

Locking too much data

. No distinction between files and tables

. No distinction between current and historic data
Large entries

Long back-up/recovery

NV WN

The following section describes the Logical Database Optimization Solutions
that can be used to address those problems.

OPTIMIZING THE LOGICAL DATABASE DESIGN

When optimizing the database design, we try the simplest solutions first.
For example, physical database design decisions are re-examined, and where
necessary reversed. However, the problems are often more fundamental, and,
like it or not, the logical database design must be optimized. The possible
measures discussed on a per-problem basis, as follows:

1) ACCESS PATH TOO LONG
A function may have to go through a far too long access path to get

the required data. Solutions are to add redundant data or to a
redundant access structure.
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Put data items you would otherwise have to determine by accessing one
or more detail records in the master record.

If particular reports are often required, calculate them once and
store them in a separate data structure.

TOO MANY ACCESS STRUCTURES

An "access structure” is a database structuring which is used to find
a record, it is any access method other than serial search or sorting.
Every access structure in a database needs space and causes
maintenance overhead.

Each one must be examined to determine if it is really necessary.
Consider external sorts and/or program internal tables against the
overhead of maintaining sorted relationships.

If a detail set has too many masters (say more than four) the number
of disk I/0's it takes to ADD an entry to this detail set will
probably give unacceptably long response times .

WRONG PRIMARY PATH

The primary path is defined as the most used path to a certain detail
set. This can be determined from the detailed access path analysis. It
should however be evaluated when the database is in production. The
Hewlett-Packard product PROFILER shows exactly what the most used path
into a detail set is.

Keep in mind that the primary path is optimal only after reorganis-
ation of a detail set.

LOCKING TOO MUCH DATA

When a small subset of attributes (fields) are subject to frequent
change, causing the whole entry to be locked, think about splitting
the data set.

NO DISTINCTION BETWEEN FILES AND TABLE

If a data set has only a few, small records which are infrequently
updated, make it a look-up table or a data set with no relationships.
The integrity constraints must then be handled by the application
programs.

NO DISTINCTION BETWEEN CURRENT AND HISTORIC DATA

The critical questions to ask are as follows:

- When does current data become historical?
- What happens to it when it is historical?
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- How can you recall it in the future?

- Should you split a data set?

- If so, what happens to the functions or queries that need all
the information available?

7) LARGE ENTRIES
Large entries will require large buffers, and this will bring down the
number of buffers, thus making the database slower in multi-user
interactive environments. A remedy is to split the entry (make it two
data sets).

8

~

LONG BACKUP/RECOVERY

If your database is very large it will take long time to back it up.
Normally this means that the database is not available for users and
if you do the backup at night it means extra operator hours.

If you split your database in two parts and if you have two tape-
units you can-do the back-ups concurrently in half the time it used to
take.

CONCLUSION
Optimisation is a process in which you :

- pay the most attention to parts of the database with known problems,
- try the simplest solutions first, and
- preserve the data-structure as much as possible.

Optimisation is a process of making trade-offs. The major trade-offs are
between update and retrieval efficiency, and between ease of use and
performance. It is important to strike a balance between the effort required
to optimize the database and the return on this investment. In short,
designing a 100 % optimal database is not a 100 % optimal use of our time.
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ELECTRONIC FORMS IN THE HEWLETT PACKARD ENVIRONMENT
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1. INTRODUCTION

This paper will discuss the use of electronic forms in the Hewlett
Packard environment. An "electronic form" is a means of printing formatted
business data combined with graphic elements without using pre-printed forms.
The "Hewlett Packard environment" includes the HP Vectra PC, HP3000,
HP9000-300, HP9000-800 and HP1000 with one of the family of HP LaserJet
printers. These printers, (LaserJet Plus, LaserJet 500 Plus, LaserJet Series II
and the LaserJet 2000), will be referred to by their collective name "the
LaserJet". The original basic LaserJet is not included because it lacks
sufficient memory, vector graphics capabilities, macros and font variety to
make it useful for anything but the simplest of forms applications. This paper
does not directly address the HP2680 and HP2688 high end laser printers
though many of the ideas presented here are applicable.

1)

The use of electronic forms will be examined from several perspectives:

1) What are the benefits of electronic forms compared to using pre-printed
forms?

2) What tools are required for electronic forms design?

3) How can the capabilitics of the HP LaserJet be used to optimum
advantage?

4) Are there tasks that cannot be accomplished with pre-printed forms that

are now possible with electronic forms?

2. BENEFITS OF ELECTRONIC FORMS

There are many benefits that can be derived from using electronic forms
instead of pre-printed forms. Some of the benefits produce direct cost savings.
Other benefits are related more to operational flexibility, efficiency and
productivity.

The first and most obvious benefit of using electronic forms is reduced
consumables costs as compared to using pre-printed forms. This is especially
true with the LaserJet 2000 which has consumable costs of only $0.01/page. In
addition, duplex printing can cut paper costs in half. Printing data on both
sides of pre-printed forms with an impact printer is not feasible.
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No investment in pre-printed forms inventory is required. First, there is
the cost of the pre-printed forms themselves. Payment must be made
immediately for forms that sit on the shelf, sometimes for months. With
electronic forms there is no forms inventory or forms storage costs. Finally,
there is no need for staff to manage the shipping, receiving and handling of
the forms inventory.

With interactive graphics forms design software the lead time to put new
forms into production is greatly reduced. This is often of critical importance in
today’s rapidly changing business environment. Designing a form takes much
less time if you use an interactive design tool. The savings that a draftsman
can gain by using Computer Aided Design (CAD) tools has been well
documented. Automated forms design provides similar benefits to the forms
designer. These time and cost savings are even more dramatic when simple
revisions must be made. Instead of going through four to six weeks of re-
drafting and reprinting, the new version of an electronic form can be available
in minutes.

The fact that operational forms are constantly changing introduces
another area of cost savings. Obsolete forms never have to be thrown out. In
most organizations, between five and twenty percent of all pre-printed forms
end up in the garbage.

Electronic forms are much easier to distribute. They are usually simple
binary files that can be distributed over normal communications links very
easily. All branches of a business, whether "down the street” or "down under”,
can be updated simultaneously when the new forms are ready to go into
production. The old version of the form can be deleted or archived. There is
no possibility of users inadvertently using outdated forms.

No operator intervention is required to change forms. All form changes
are controlled automatically and only plain, white stock paper is ever loaded
into the printer. This means that expensive hardware resources are never
sitting idle waiting for physical operator intervention. It also means there may
be no need for an operator at all.

Since the operator is not required to change the forms, there is no
chance they will mount the wrong form by mistake. This reduces errors and
wastage. In addition, the scheduling of which print job runs next becomes
much more flexible, since the forms mounting requirement has been removed.

When the financial and operational value of all these benefits is
calculated, the cost justification for buying laser printers and the required
electronic forms software becomes obvious. Financial payback in a year or less
is not uncommon.
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3. ELECTRONIC FORMS SYSTEMS - REQUIRED CAPABILITIES
31 FORMS DESIGN

There are currently two different types of tools being used to design
electronic forms: code based and interactive forms design systems.

Code based tools require the designer to create the form specification in
a specialized language. The code-based approach has several disadvantages.
The first and most obvious is that the designer cannot see the results of his
work as he goes. He must visualize it as he generates the form design, and
hope that the result matches what is wanted. Often, several rounds of trial and
error are required before the desired result is achieved.

Code based design tools require a skilled coder in order to be used
successfully, especially if the form is at all complicated. Specifications of
several hundred lines are not uncommon. Making changes to these long,
complex coded forms specifications is difficult and time consuming.

Interactive form design programs solve all of these problems. With a
good WYSIWYG (What You See Is What You Get) interface, the designer can see
the form take shape on the computer screen as it is drawn. Wordy commands
do not have to be coded. Often all that is required is a few clicks of a mouse
button. Forms can be created much more quickly, with fewer test passes
required to achieve the desired results.

A skilled coder is not required. The forms designer who formerly used a
drafting table can quickly learn to use a well designed interactive graphics
design tool. The analogy to a draftsperson moving from a drafting table to a
CAD system is obvious. Corresponding increases in productivity will follow.

Many products that have been designed for Desk Top Publishing are also
being presented as forms design tools. This is misleading. A product designed
to handle the text intensive task of typesetting a newsletter, a long report or
manual is ill-equipped to design forms. A form is usually largely a graphic
entity. A good interactive forms design tool will be much more like a CAD
system, with added capability of handling the much more complex text and
font requirements of many common forms.

Most forms are set in a sans serif font like the Helv font available with
several font cartridges and downloadable fonts available for the HP LaserJet
family of printers. An interactive forms design tool must be able to represent
the space taken by text accurately on the screen. Seeing the text on the screen
in the actual font at the proper point size, boldness, etc., is also desirable.

A string of text with a mixture of regular, bold and italics, perhaps in
different point sizes, should be stored as a single logical text item. This is
important because during the life of the form words in the string may change.
If the string is stored in pieces, much shuffling around will be required to
implement a simple change.
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Four different types of text alignment are required: flush left, flush
right, centered and justified. An interactive forms design system must be able
to handle all four types of text alignment -- even when the text contains
multiple fonts in different point sizes. The capability of controlling the white
space between lines is also essential.

A facility for handling raster images is required. Logos, signatures and
small pieces of "artwork" occur on almost all forms. The ability to handle such
images is essential. They can either be drawn with a paint program or scanned
using a device like the HP ScanJet.

Users often ask why they cannot just scan in an entire form. A letter
size (8.5 by 11 inch) form scanned in at 300 dots per inch (the resolution of
both the ScanJet and the LaserJet) takes about 1 megabyte of memory. Even
when raster compression techniques are applied, the scanned form will take up
to thirty times the memory required to represent the same form in PCL (the
printer control language used by the LaserJet). Every time the form is printed,
this large raster image must be transmitted to the printer. The speed
requirements of electronic forms applications usually make the production use
of scanned forms impractical.

The use of scanned forms also does not allow for easy revisions. The
form is stored as a single complex raster image. Individual items on the form
(words, lines, boxes, etc.) cannot be modified without re-drawing the form and
re-scanning.

All forms are usually drawn on a grid, typically six lines per inch
vertically and ten characters per inch horizontally. A forms design product
should allow the user to place all items on a built-in grid. This makes corner
and T junction alignment foolproof. Items that must appear directly under one
another or beside one another can be easily aligned. A single set of grid values
is not sufficient. Complex forms often have multiple sections set using
different grids. The fine details of text placement often require use of a much
finer grid. The capability for the user to change the built-in grid settings at
any time during the design of the form is desirable.

The forms design system requires high level graphics facilities like those
found in a CAD product, especially if complicated forms are to be drawn.
Multiple layers of zoom, pan, group moves, copies and deletions all fall under
this feature category. The ability to do global changes makes experimentation
with alternative form designs much easier (e.g., change all text strings in a
selected area from 8 point Helv to 10 point Helv).

The power and graphics capabilities of the HP Vectra ES/12, RS/16 and
RS/20 make them ideal computers for the design of forms. Some arguments
could be made for using an HP9000/300 machine, but the extra cost would be
hard to justify. The 12 to 20 Mhz processors in the PCs will typically be more
than adequate.

Up to this point only the design of the form template, the fixed portion
of the form, has been discussed. A complete electronic forms system should
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include the capability to print the electronic forms merged with a data file to
fill in the variable data fields.

The design system must allow the user to specify where on the form the
variable data fields should be printed. It should allow for fields printed in
different fonts, so that important pieces of information can be highlighted by
bolding or by using a larger point size. It must allow for right justification of
numeric data for decimal alignment. The ability to word wrap and justify
paragraphs of text data is also desirable.

3.2 ELECTRONIC FORMS PRINTING CAPABILITIES.

Several methods of merging data files with the electronic forms are
necessary.

The simplest form of data file merge is where the data file is simply
printed overlaid with the electronic form. The data file must be formatted
correctly such that the data fields are printed in the correct locations on the
form. This method is exactly analogous to printing the data file onto a pre-
printed form.

Simple sequential processing should be supported. The first piece of
data will go into the first field on the form, the second piece of data into the
second field on the form, etc. Each data value can be delimited by a carriage
return/line feed, or by some special delimiter character. If this delimiter is a
comma, the Basic Data Interchange Format that most PC database packages use
would be supported. The sequence for filling the fields on the form can be
determined by simply scanning the form for data ficlds top to bottom and left
to right.

This method has been used by the HP Boise division to produce the
catalog of third party software products that support the LaserJet. Each page
of the catalog is in reality a form, a collection of data formatted on the page
along with lines, boxes and fixed text labels. The advantage of this method is
that the actual camera-ready production of the hundreds of catalog pages can
be delayed until the last moment. Full attention can be paid to making sure
the data stored in the product database is accurate. As a final step, the
camera-ready pages of the catalog are printed on the LaserJet by merging the
data in the database with the electronic form.

In a data processing environment, that is common on minicomputers such
as the HP3000, the data files are often in a fixed record format. For example:
Columns 1 to 10 contain the Purchase Order Number, 11 to 40 contain Vendor
Name, etc. The capability to extract the data fields from their specified
location in the data record and then print them in the correct position on the
electronic form is desirable. Support for multiple different record formats in a
single data file is also desirable for more complex forms.

The electronic form system should be able to print bar codes as well as
regular text. Bar codes can be required both as part of the form or for
printing variable data fields. Bar codes can be treated as a special type of
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font. Bar codes are composed of a simple collection of vertical lines of varying
widths. The LaserJet’s vector line drawing capabilities can be used. The
electronic forms product must be able to handle the different formatting rules
for each bar code format supported, including how to generate the standard
start and stop characters and the check digits required. Data that appears on
bar coded labels for shipping, receiving and inventory applications can be
merged with label "forms" allowing labels to be printed, on demand, using
LaserJets right on the factory or warehouse floor.

In some applications it is desirable to include graphics images as part of
the data to be printed on the form. An example might be a real estate listing
which includes a picture of the property listed. The capability to include
graphics images as part of the data is desirable for advanced electronic forms
systems.

4. TAKING ADVANTAGE OF THE CAPABILITIES OF THE HP
LASERJET

The LaserJet has several features that make it an excellent electronic
forms printer. It also has some limitations that should be taken into account
when designing forms.

4.1 GRAPHICS CAPABILITIES

PCL (Printer Control Language) is the language of the LaserJet printer
controller. A system that takes full advantage of the PCL orthogonal line
drawing and box drawing capabilities can greatly reduce the size of the printer
data required to print the form. PCL’s shaded box capability (with multiple
levels of gray scale and other shading patterns) allows the form designer to use
shaded areas on the form with only a few bytes of printer data.

It has often been stated that a megabyte of printer memory is required
to do full page graphics on a LaserJet. If the entire form is printed as a large
raster image this would be true. A forms design program that takes advantage
of the vector graphics capabilities of the LaserJet can greatly reduce printer
memory required. For example, the first page of a 1040 tax form can be
printed with less than 20K of printer memory (not including soft fonts).

Problems can arise if a form has graphic elements that include arcs
(rounded corner boxes, circles, etc.) or diagonals, since the LaserJet’s vector
graphics capabilities do not include diagonal lines or arcs. These types of
objects must be printed using raster graphics. A large number of these objects
can significantly increase the size of the PCL file needed to print the form,
and reduce the speed of printing. Keeping the radius of the corner arcs small
and using only short diagonals will minimize the impact of this problem.

4.2 FONTS

Three types of fonts are supported on the LaserJet; built-in fonts (i.e.
fonts that are permanently available in the printer), cartridge fonts, and "soft"
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fonts (i.e., fonts that initially are stored on disk and can be loaded into the
printer). A good forms design tool should be able to handle all font types and
allow the user to mix and match fonts from all three sources. The ability to
use fonts from two or three different cartridges simultaneously is also required,
in order to take full advantage of the LaserJet Series II and LaserJet 2000.

Most forms are designed using sans serif Helv fonts. In all of the
printers in the LaserJet line only one built-in Helv font is available (LaserJet
2000 only). This shortcoming will hopefully be corrected in future generations
of printers from HP. Fortunately, the choice of fonts available with font
cartridges and soft fonts is excellent. The best choice from the list of available
font cartridges would seem to be the HP92286Z cartridge. This cartridge
includes 8, 10, 12 and 14 point versions of Helv as well as TmsRmsn (a serif
font that can be used on forms with lengthy paragraphs of text).

Helv 6 point is common on many forms, especially on more complex
forms. Some forms may even need 4 point text. Some forms require large 18 or
even 24 point text for titles and section delimiters. These fonts can be easily
obtained as downloadable soft fonts from HP’s library or from the wealth of
third party fonts and font generation programs available.

A forms design system should allow for the use of any downloadable
font in standard HP format. It should be able to represent them on the screen
correctly at design time and download them automatically at print time. This
automatic download should be optional, allowing the user to load the fonts at
the beginning of the day and not pay the price for constantly reloading fonts
every time a form is printed.

Choosing the right combination of cartridge and soft fonts may take
some careful planning. There is a way to avoid having to use downloaded
fonts at all. HP and third party vendors will make custom font cartridges on
demand, putting all of the fonts required on one (or more) cartridges.

4.3 USE OF MACROS

Probably the most important feature of the LaserJet for electronic forms
applications is its macro capability. A macro is a collection of PCL commands
downloaded in the printer memory, ready for activation at any time.
Applications can be developed where all the forms required can be loaded into
the printer as macros at the beginning of the day. At production print time the
application program need only send the data. In this way maximum throughput
can be achieved.

One problem that may occur with this method is that the total size of all
the required form macros may be too large because of the amount of repeated
raster data. These raster images could be logos, signatures, etc.. If the same
10Kb logo occurs on 30 different forms it will take up 300Kb of printer
memory. Raster graphics orocessing is also one of the slower processes in the
LaserJet.
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This problem can be solved by converting the raster images into a font
or set of fonts. Splitting them into groups by size, so that the font "cell" size
can fairly closely match the size of the images is advisable. There are several
utility programs available today that perform this conversion process quickly
and easily. The converted logo font(s) can be loaded with the regular soft
fonts. Each logo is now stored only once in printer memory. Font processing is
also somewhat faster than raster image processing. The .forms will take less
printer memory and will also print more quickly.

It is clear from these discussions that no simple answer can be given to
the common question, "How much memory do I need in my laser printer?". The
answer will depend on a careful analysis of how many forms are required, how
complex the forms are, how many different downloaded fonts are used, etc..
The best plan is to build the forms first and determine the memory required --
leaving room for future expansion. Many applications can run successfully
with the base 0.5 Mb memory of the LaserJet Series II. Other applications may
utilize the fully loaded 5.5 Mb memory of the LaserJet 2000.

4.4 USE OF COMPILED FORMS

Any Hewlett Packard Vectra PC, HP3000, HP9000-300 or HP9000-800
computer can be used in conjunction with electronic forms. Which computer is
used will usually depend more on where the data resides than on anything else.
The forms are created by the design software on the PC. Before the forms are
moved to the production print environment they should be compiled. The
electronic form compiler converts the form from the design file format to PCL.
The compiled form also contains information about the data fields. The
compiled form is a simple binary file that can be transferred to any other
computer using standard binary file transfer utilities.

Forms compilation has two major benefits.

A pre-compiled form prints more quickly. A good analogy would be the
difference in execution speed of executing a program from source code or from
object code.

The second advantage is more subtle but of great importance to large
organizations. Compiled forms allow corporate MIS and forms design groups to
maintain control of the content and format of forms used in the company. The
corporate form design and utilization standards can be maintained. The end
users simply use the compiled forms on their production computer. They
cannot change them. End users should never need or have access to the original
forms design files.

The LaserJet is an ideal forms printer. Its special capabilities make it
faster in a production environment than comparable printers with the same
"rated" speed. It can be attached to any of the HP computers and used to
produce electronic forms merged with data on demand.
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S. ELECTRONIC FORMS EXTEND FORMS PROCESSING

Electronic forms allow for the processing of data in several ways that
are not possible with pre-printed forms. Multiple part forms no longer need to
have data fields in the same positions on all parts of the form. Forms with
header and repeating detail pages can be created. Forms where all pages are
not printed for a particular set of data are feasible. Finally, the template of
the form can vary, depending on the data itself. The best way to explain each
of these four extensions to traditional forms processing is by examples.

5.1 MULTI-PART FORMS

The separate parts of a multiple part form are actually variations on the
same form. Each part has a slightly different format. For example, a three
part purchase order has the three separate parts labelled: accounting copy;
receiving copy; and vendor copy. The vendor copy has a special terms and
conditions paragraph. The receiver’s copy does not include the price and order
quantity information. The degree of variation possible on pre-printed forms is
constrained by the fact that the actual position of the data fields must be the
same on all parts. With "electronic forms" this constraint is removed. Data
fields can appear in different positions on different parts. Data fields can be
printed in different fonts or even suppressed altogether.

5.2 REPEATING PAGES

Forms like invoices, purchase orders, etc. that have a large block of
header data at the top followed by multiple lines of detail data at the bottom
are inherently wasteful if a large number of detail lines are required. Examine
what happens using current pre-printed forms technology when an invoice with
one hundred items is produced. The first page contains the required header
information on the top half of the form. The bottom half of the form will
contain perhaps fifteen lines of detail item information. On the second page
the top half is left essentially blank, except for a page number. This is wasted
paper. Only another fifteen lines of detail information can be printed. This
process continues until all one hundred details have been spread over seven
pages.

With electronic forms only four pages are required. The first page is
identical to the first page in the pre-printed form example. The second page,
however, can have a different format. All the header data fields are removed.
Only detail line item data appears on the second and subsequent pages. The
number of detail pages used is controlled by the amount of data. In our
example, the second and subsequent pages might contain thirty detail lines each
instead of fifteen. The same one hundred lines of detail data will be spread
over only four pages instead of seven. Continuous pre-printed forms cannot be
used because the number of detail pages varies depending on the amount of
data.
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53 MULTI-PAGE FORMS

Many data processing operations require multiple page forms. In some
cases, not all pages need to be filled out. A simple example of this would be an
employee application form that has a page for the employee’s armed services
record. Only employees who actually served in the armed service have to fill it
out. In all other cases this page would be left blank, wasting paper and filing
space. With electronic forms this page can simply be skipped. The data file for
the process can contain commands to alter the normal flow of processing and
skip the unused page except when it is needed.

A more complex example is found in the insurance industry. Many
policies have thirty or more related forms associated with them. Typically
there is a header page of general policy information and many optional pages.
Which optional forms are used for a particular client depends on which policy
options are chosen. A forms processing program can have all the required
forms loaded into the memory of the LaserJet as macros and then print only
the forms required for each individual policy. This procedure can be
controlled by allowing page selection commands to be imbedded in the data
file. These commands will skip to the required page in printer memory before
sending the data for that page. This type of multiple page processing cannot be
accomplished using pre-printed forms.

5.4 DYNAMIC FORMS

The final example of sophisticated electronic forms processing is what
might be called "dynamic” forms. It is similar to the previous multiple page
example. In this case each section of data may not occupy a full page. An
auto insurance accident report is a good example. Typically it will have several
distinct sections; where the accident occurred, when it occurred, the weather
conditions, and sections for each vehicle damaged and each person injured.

With pre-printed forms a limited number of vehicles and injured people
can be entered on the form. Additional entries for these sections must be
appended to the form in attached lists at the back of the policy.

A dynamic forms processor will create each page of the form based on
the amount of data for each section. Sections that do not apply will be omitted.
Each potential section of the form can be stored as a separate macro. Instead
of placing elements of the section template in fixed positions on the page as is
done with full page form macros, each section will be compiled using relative
positioning. The last PCL command for each section will put the page cursor at
a fixed relative reference point, so that the next section will join with the
current section correctly.

Before placing a new section and its corresponding data on the page the
dynamic forms processor will first determine if there is enough vertical space.
If space is not available the program will eject the current page and start a new
page.
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Using this approach for the accident claim report will allow all vehicles
involved in the accident and all people injured in the accident to be printed
together sequentially. The number of pages for an accident report will vary.
All data will be recorded in the required format. The dynamic form is an
improved solution for this type of application.

The examples given here are some of the many ways forms applications
can take full advantage of the text and graphics capabilities of the LaserJet.
These same ideas can be applied to many other data processing situations in the
Hewlett Packard environment.

6. CONCLUSIONS

The concept of using electronic forms to replace pre-printed forms is
still relatively new. The potential is enormous. Every large business and
government organization uses hundreds and often thousands of forms to control
the flow of information within the business and with other institutions. The
concepts presented here can substantially improve this process.

Very significant cost savings can be realized. The ability to respond to
changes is much improved. The use of forms in a distributed organization is
optimized. Operational flexibility is improved, with reduced errors.

In many organizations the major benefit will be that applications that
cannot be implemented using pre-printed forms become feasible with electronic
forms.
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The Politics of Data Communication Networks
David W. Hickey
The Ohio State University
1121 Kinnear Road
Columbus, Ohio 43212

INTRODUCTION

Many believe that the primary purpose of data communication
networks is to facilitate the sharing of information. While
this is certainly a function of networking, it is not the
ultimate goal. The value of data communication networks is
that they offer small groups, departments, and organizations
a platform in which to share ideas and provide a building
block for people to work as a team. By offering access to
electronic mail facilities, to organizational computing
facilities, and to other internal and external information
resources, people can become more involved with the total
organization and its’ business purpose.

In any discussion on how to successfully implement a large
multi-vendor data network, it is essential to remember that
the goal is to integrate, not alienate, departments. By
exploring technical and administrative issues as well as
other relationships, we can begin to understand the
political/social process that leads to successful
implementation of an organizational network.

TECHNICAL ISSUES

A constant problem faced by many when attempting to
establish a organizational-wide data network, is matching
system design with user needs. If your company has a
centralized purchasing policy that mandates what computer
vendor departments must use (or in other words, dictating
what equipment they perceive will meet a department’s
needs), then the answer is relatively obvious. You solicit
the vendor for integration products that are compatible with
their equipment. If on the other hand your organization
subscribes to a decentralized philosophy, not unlike The
Ohio state University’s, in which each department has
freedom to choose the computer system that best fits their
needs, then the task may become considerably more difficult.
This problem is compounded when your organization happens to
be one of the largest universities in the country.

Consider for example that The Ohio State University’s main
campus, located in Columbus, Ohio, has 383 buildings
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situated on 1,612 acres. Approximately 53,000 students are
enrolled at this campus which is supported by over 20,000
full-time faculty and staff employed by 368 departments. As
a major land grant university Ohio State is so large that if
it were a city, it would be among the top 20 cities in the
state of Ohio!

I am sure you can imagine that with each of these
departments being responsible for choosing their own
computer systems, a wide variety can be found. It would be
safe to say that in general most universities give true
meaning to the often used phrase "Multi-vendor environment."
So how do you begin to integrate all of these diverse
departmental networks, the three main computer centers
(academic, administrative, and health care), and the several
thousand standalone PCs located at various 1locations
spanning several acres?

About two years ago, the academic computer center decided to
take the 1lead in establishing a high-speed campus-wide
computer network, SONNET (8ystem Of Neighboring NETworks).
There were several valid reasons for needing to construct
such a beast. First, there was an expressed need for Ohio
State to become a node connected to ARPANET (a large,
packet-switched network intended for the conduct of, or in
support of official U.S. government business), to enhance
the ©University’s ability +to communicate with other
institutions for research, mail transfer, grants, etc.
Second, it was becoming apparent that the campus community
was being forced to devise individual ways of accessing
needed resources from one another and the computer centers.
If some sort of direction wasn’t provided for transferring
messages and data, and a standard approach wasn’t found that
many different systems could use, then our ability to meet
the goals of education and innovation could be directly
impacted.

An open invitation was extended by the academic computer
center to any department (not just faculty) interested in
establishing an informal study group, headed by the center’s
deputy director, to examine the technical concerns. From
the outset it was determined that if every courtesy was not
made to include any department that was interested in
forming a standard way to internetwork computers, the
network would fail. People do not generally embrace ideas
that they do not understand or are forced upon them. To be
persuasive in implementing a organizational-wide network,
everyone, who may be affected, should be included.

Once established, this networking group soon realized that
they needed to find a standard networking solution that was
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not vendor dependent. Rather than have Vendor A communicate
directly with Vendor B or Vendor C, the goal would be to
identify a standard medium that  the majority of vendors
could "talk" to. Every computer on the network could then
have the same "look" as every other computer. This was
important, not only from a technical point of view, but from
a political perspective -- no one departmental computer
would dominate and control the network. The group also
believed that the criterion should provide three basic
functions most important to end users: Integration of
electronic mail systems; computer-to~computer file
transfers; and virtual terminal capability.

Unfortunately for networking standards, they make great
subjects for discussion, but if few vendors are providing
workable off-the-shelf products, who wants to (or can) wait
five years before they are developed? Fortunately, the
standards commonly referred to as TCP/IP (Transmission
Control Protocol/Internet Protocol) seemed to be the best
currently available method to integrate diverse systems.

There were several valid reasons for adopting TCP/IP. First
of all, it was a fairly well defined, reliable way to
internetwork many heterogeneous systems. Second, it was
generally associated with a larger grouping of protocols
that offered the functions desired at the user level such
as:
File Transfer
Protocol (FTP) Allowing a user on one host to
interactively communicate with
another host for the purpose of file
transfer, directory listings, etc..
Simple Mail Transfer
Protocol (SMTP) The transmitting and relaying of
mail, along with automatic return of
undeliverable mail. The transfer of
mail can be automatic or user
specified.
Virtual Terminal
Protocol (Telnet) A local user on one host can become
a remote user on another host by
using normal log-on procedures.

Third, many of the departments’ computer vendors offered
software/hardware products supporting most, if not all, of
the TCP/IP standards. Finally, many departments already
felt comfortable with this popular group of standards. 1In
fact, there already existed on campus an installed base of
Ethernet Local Area Networks of which TCP/IP was or could be
supported.
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I believe it is important at this time to point out that
TCP/IP was going to be the recommend networking standard.
That is not to say that if departments wanted and could
connect to SONNET with proprietary protocols they would not
be allowed to do so. It was simply a matter that there was
no other alternative but functional isolation from the rest
of the organization if the majority of departments chose not
to go with the recommendation. This provides quite an
incentive.

once the decision was made to go with TCP/IP, the next step
was to decide on the physical configuration and interconnect
methods (although it was presumed that the long-standing
Ethernet specification would be the most popular way for
departmental equipment to connect). Reliability and data
traffic, including the amount and location, seemed to be the
major concern driving the physical configuration. The
general consensus was that the network needed to be based on
a high-speed backbone, or data "highway", because of the
enormous amount of interdepartmental information that was
anticipated. To be reliable, this "highway" needed to be
made of sections that could continue operating even if one
section was unavailable.

Another issue to be resolved was that traffic needed to be
localized whenever possible. For instance, information
sent from a local computer should not have to first -be
transmitted across the high-speed backbone to get to an
adjacent receiving computer. Also, members were concerned
that their already saturated local networks or computer
systems might be used by others as a gateway to access the
high-speed backbone.

The committee finally settled on a fiber-based 80 million
bits per second star network (illustrated on the following
page) . Ethernet to high-speed token ring gateways are
connected to primary and redundant fibers joining hub
buildings. These help localize traffic along with other
intelligent filters.

ADMINISTRATIVE POINTS

In addition to the technical issues, there are many other
aspects involved in successfully implementing a
organizational-wide network. The trap to avoid is to not
get so wrapped up in the technical issues that behavioral
concerns are overlooked. Many times the political or social
process is just as important to the success of
interdepartmental information resource connections as is the
hardware and software that make it all work.
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* Someone must act as the referee, coordinator, and
liaison between the various groups.

It is extremely important in the early stages of network
development, when a balance is trying to be found between
technical issues and political considerations, to appoint
someone to act as the arbitrator. This person must be
perceived as neutral and reasonably objective, and who the
organization can entrust the difficult responsibility of
meeting the needs of many, not just the needs of a few. We
at The Ohio State University, were lucky enough to find such
a person in the deputy director of the academic computer
center (this opinion coming from a member of the
administrative computer center).

* Senior management must be aware and supportive of the
project.

People will be reluctant to participate if they feel that
senior management is insensitive or even worse, opposed to
the idea. Given the importance and high visibility of a
project this size, it isn’t hard to gain direct support or
at least departmental participation. This is especially
true in a decentralized hierarchy style of management where
no one group wants to be perceived as "odd man out."

* Develop a philosophy that will encourage the greatest
number of participants to join.

After -all, the value of any corporate network, to its
subscribers, increases as more members join. One obvious
method to achieve participation is to mandate that all
departments join which eliminates any alternatives. This
usually requires stong-arm tactics -- forcing departments to
abandon existing networks and join the one and true network
defined as the one supported by the top political party. A
more palatable approach is to gently encourage the use of
the network without requiring everyone to join. By allowing
the continued use of the already installed base of
facilities, yet at the same time promoting the benefits of
the new, user resistance is minimized. Recognize too that
there will be some applications that just do not fit the
WTCP/IP, etc.." mold or groups who initially do not directly
benefit as members. For this reason it is very important to

refer to a organizational-wide network -- not in the context
of the "Fiber" or "TCP/IP" plan, but as the whole
internetworked together -- because a network of data

networks should serve as the balancing force in a
multi-vendor environment.
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* Clarify responsibilities.

Responsibilities need to be assigned and commitments made as
to who is going to do what on a evenly distributed basis
from the beginning. Unfortunately, the money is going to
have to come from somewhere for installation and someone has
to be responsible for maintenance: Equipment repair,
assigning addresses, consulting, troubleshooting, etc. The
organization needs to recognize that many of the conflicts
and departmental concerns are going to be the outgrowth of
how responsibilities are apportioned. If these issues are
ignored in the beginning, they will later emerge to haunt
the success of the project. The key ingredients rests on
the willingness to have frank discussions and procedures in
place to resolve conflicts that invariably surface.

* Understand the end user.

Users expect, and rightly so, certain levels of service.
They require that the network be readily available and
adaptable for use in their work environment. I have known
people who use a system all day long, but when asked their
opinion, they are very dejected and resentful. These
problems are due, in part, to adversary relationships
between end users and providers because large data concerns
sometimes try to dictate what they think are the user needs.
Ask questions and be prepared to respond to what the end
user has to say about such issues as security, response time
requirements, availability, etc.

CONCLUDING REMARKS

Technology is available today that addresses the problem of
integrating yesterday’s autonomous departments. By
exercising care in choosing the appropriate strategy that
deals with technical issues as well as social concerns, an
organizational data network can provide the communication
bond that is lacking in so many businesses. If a resource,
such as a company-wide data network, can contribute in
making each member feel that they are equal partners working
towards shared goals, it has provided the essential element
for any successful operation: Cooperation.
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Telecommunications Management and Cost Control
Kevin C. Halvorson
Telenomics, Inc.
415 W. Foothill Blvd.
Claremont, CA. 91711

Telecommunications management and cost control issues are becoming increasingly
the responsibility of the data processing professional. Upper management has
traditionally looked to the data processing professional for financial data processing
services such as accounting and inventory systems, to increase profits and provide
cost control of company assets. It is also true that telecommunications managers are
being asked to design, select, and implement data processing systems, often for the
first time, in order to provide managers with more effective tools to increase
company profits, while measuring costs and employee productivity.

As nations become more information oriented, corporations become more
dependent on telecommunications (as a source of revenue, strategic business
planning, and global competitiveness), the need to manage and control costs
associated with these elements of telecommunications systems is critical to
productivity and bottom-line business profits. Governments are impacted
significantly as well, as revenue sources and tax bases are stressed by increasing
demands. Communication management systems can be sources of revenue,
measures of employee productivity, and delivery systems for community services.

Telecommunications costs are the last major expense which executive managers
have yet to address with the same sophistication and management process of other
major business expenses. What is critical to the successful implementation of any
system are the policies and procedures unique to each organization, vertical market,
and government enterprise. Often, the failure to evaluate policies and procedures
as a preret%uisite of purchasing a Telecommunications Management System, or
TMS, sets the stage for TMS failure: for Telecommunication Management Systems
do not make policy, nor can they solve inadequate procedures. Therefore,
management objectives, policies, and procedures must be discussed and decisions
made before a cfear icture is formed of what a particular company or agency needs
in order to manage their telecommunications systems.

Why is this?

Management is generally unaware of the need for, or issues where
their involvement upfront can save the organization time and money, while
reducing the confusion associated with the review of alternative solutions.

anagement structure and retporting requirements may need to
change as a result of the objectives of such a review of telecommunications
strategy. Systems facilitating such changes, or consistent with existing
operations, will be critical to the success of any implementation. It may also
be true that management reorganization is required before a system can be
brought in to meet the objectives. At the bottom line, the flexibility and
support provided by the suppliers of such system solutions are critical to the
ongoing success of the management process: the telecommunications
environment is very dynamic, requiring constant review and change. It is
demanding enough for the department responsible for telecommunications
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management to keep up with their own organization’s requirements, much
less to keep up with the technical and regulatory changes involved in the
telecommunications marketplace.

What is required for an effective solution is partnership: between supplier and end
users, executive management and operational management, technology suppliers
and applications suppliers. =~ When a balance of these strategic groups and
operational requirements is achieved, the overall performance, cost, and success of
implementation and management of such a dynamic system are maximized.

It is the ultimate responsibility of top management to recognize the significant
changes required to adequately measure and manage telecommunication costs and
their impact in the organization. This process begins as a result of a company
deciding on its organizational responsibilities for telecommunications:

1. voice and data responsibilities will be:

* part of the same department OR * in separate departments

2. Reporting responsibilities will be:

* same for voice and data OR * different for voice and data

3. Where a lack of telecommunications management experience in the

organization in general exists:

* Hire a telecom professional and establish a department

* Identify someone to take responsibility and train them

* Contract with a consultant to provide one-time or ongoing services:

a. In place of a telecom department
b. To supplement the telecom department.

It is equally important that the department or person responsible address, research,
and recommend the solutions for telecommunications management, and bring them
to the top of management’s priorities. Some of the issues may include:

1. policies--e.g., are personal phone calls a company benefit?

2. practices-- How do we identify, charge, and collect time and money from
employees?

3. procedures--Are weekly reviews of exception reports and monthly check
collections required?

4. philosophies of productivity, technology and management--costs above $5
or 10 minutes are worth attention
These telecommunication mana%ﬁment issues often do not have the focus of such
management decision-making. They are critical for successful implementation and
results. The primary reason is that most TMS are passive. They provide
information to manage active features in a PBX such as toll restrictions, least-cost
r0111itipg, authorization codes, class of service, etc.; and to enforce management
policies.

What are the facts?

--Telecommunications costs represent one of the top four expenses of
most organizations, often equal to data processing costs.

--Telecommunications usage costs represent one to two percent of total
organizational revenues.

--Telecommunications staffs are often significantly underfunded and
understaffed, when compared to data processing” departments with
comparable budget responsibilities.
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-It is easier for an employee to make a $25 phone call than to get a $25
book on how to be a more productive employee. To illustrate this point, I
offer the following:

requir rch n for a $2.
1. Request of supervisor
2. Purchase requisition and justification
3. Purchase order and number
4. Make purchase, and get receipt
5. Invoice to accounting, referencing P.O.
6. Accounts payable check reviewed, signed off
7. Item subject to audit
8. Item allocated to cost center.
requir rch for a $25 telephon I:
1. Pick up the telephone
2. Make the call
3. Pay the bill.

There is mystery and a lack of communication between telephone carriers and
customers about pricing. For example, most companies can tell you the cost of a
BIC pen by color, size, and quantity purchased, with dozens of vendor options, but
could not tell you the cost (with their primary vendor) of a three-minute telephone
call to the top ten areas called by that company. Historically, accounting
departments and firms have not understood, or had the proper tools to account for
telecommunications costs. Budgets and cost allocations are either non-existent in
most companies, or are based upon accounts formulas to balance G&A, versus
actual usage or costs associated with telecommunications. The telephone bill is only
half the cost of making and receiving calls: the average cost per minute of an
information worker is comparable to the cost of a long distance ca]ll).

So, based upon these facts, what is the potential of internal telephone management?
Significant! For instance, a pro-forma $100,000,000 company, spending 2% of sales
on telecommunications, with a average profit margin of 3.4%:
when this company saves 30% on their telephone bill, it increases bottom-
line profits 18%! Using an average sales per employee of $150,000, it would
take over 117 more employees to generate comparable profits from an
increase of sales of $17.6 million.

That’s why I believe that a Telephone Management System is the best investment
available today for financial managers. Let’s review some basics that amplify the
significance of this statement. There are two types of companies or organizations:
those that are making money or are properly funded, and
those that are not.
There is a subset common to both of these:
those whose situation is getting better, e.g., making more money; or
those who are not, e.g., losing money.

The impact of an- 18% profit increase through effective telephone management is
critical for those companies losing money, or whose situation is getting worse.
Several of Telenomics’ clients purchased a TMS because a 30% savings in
telecommunications costs would make the difference between profitability and a
loss. It is also true that effective telecommunications plays a significant role in a
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company whose situation is better than our example and whose prospects are
brighter. One of our clients’ telephone bill has gonw every month since our
system was installed. How can this be? Shouldn’t a TMS save you money? Not
necessarily. This company grew from 3 employees to over 3000 in 5 years. As one
of the fastest-growing computer companies, they needed to make sure the
telecommunications lines were available to take orders, give service to customers,
and make money.

It is not the actual dollar amount that is critical in the final analysis of the success of
a telephone management system imdplementation. Rather, it is whether the desired
business results have been achieved, with budgeted telecommunications resources;
whether these resources are seeing cost reduction, and whether employee use of
them is being maximized for company objectives.

What are the key items on which effective telephone management can focus?
First, basic economic priorities must be set:
The avera_ﬁa] cost of a telephone system, per extension, is about $1,000
installed. The average telephone bill generated by that extension over its life
5-7 i\;ears) is about $3,000. Assume 50% of calls are inbound with no
telephone bill costs, and 50% are outbound with the associated telephone
useage bill. The labor costs associated with this assumption are another
$6,000 for a total costs of $10,000 per extension, 90% of which are related to
time and usage. Therefore, usage is the first area to manage in
telecommunications cost control.
SecoAIi,d, how are management issues grouped? There are four key areas:
use
Misuse
Network
Employee Productivity

Here’s a list of some of the most common uses for telephone management systems.
Cost Allocation
Division, department, individual budgeting
Chargeback
Clients, projects, etc...
Control abuse
Personal calls, 976 calls...?
Long calls, expensive calls, competitors
Minimize misuse
Incorrect access codes to improper circuits, excessive calls
Facility, Network planning
Establish usage for proper mix of CA, FX WATS, OCC, TIE, T1 etc.
Anticipate rate changes
PBX Software maintenance
Evaluate routing efficiencies
Customize class of service, toll restrictions
Evaluate equipment needs
Plan for purchase of new PBX
Allocation of instruments and features
Improve productivity
Personnel evaluation
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Identify telemarketing areas

Telemarketing effectiveness

Collections

Customer service

Market research

Secretarial and message center support
Revenue Generation

Resale of facilities

Redistribution of budgets from operational cost centers to

telecommunications departments

Billing Verification

Circuits working

Refund documentation.

Most organizations will initially identify the need for a TMS based lipon a need for
only a few of the above applications. Many TMS only address a few. However,
once a system is installed, and the learning curve is completed on initial applications
for a TMS, the need increases for the system to perform more functions, or to be
more flexible. Often, these needs will outgrow the system. Telenomics’ experience
is that over 60% of our customers had already been using a TMS when they decided
to install a Telenomics solution.

In addition to the above mentioned applications of a telephone management system,
an emerging need to automate the telecommunications department functions is
evolving as a requirement. The applications here include:

Equipment inventory
Work order

Trouble ticket

Cable Plant

These can be implemented in various ways. Hewlett-Packard’s maintenance
management package is an excellent system that many manufacturing companies
already have. Lotus 1-2-3 is often used, but is limited for larger organizations where
multiple user access is required. Also this approach limits reporting and integration
into billing systems.

Since 1983, the phone company is no longer required to keep the records associated
with the above applications. A term called USOC went away which was the
standard coding system for teleﬂhone equipment. This caused a lot of development
effort in systems to accomplish the above functions b{' telecommunications
professions who were not familiar with existing commercially available inventory
systems or options. Many of these new telecommunications oriented systems cost
hundreds of thousands of dollars for mainframes, and are ten’s of thousands of
dollars on PC systems.

Based upon the cost of inventory being only 10% of the cost of a telephone
extension, the inventory systems are hard to justify. They are even more expensive
to implement and maintain. One benefit of implementing such a system is that you
will discover that the phone company did a rather j

l?oor job. You will be surprised at
the opportunity for refunds based upon a thorough audit of equipment and services.
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Several consultants have specialized in providing a “split the profit" approach
providing free inventory services and spliting the credits with the customer as their
payament for services. Use your own judgement on this a.aé)proach as compared to
putting and inventory procedure in place with your own staff.

The other applications mentioned involved the automation of paper intensive
systems that a computer system could improve upon with regard to speed and
reporting. However, software does not solve the problems of a poor manual system
and again, policies and procedures should dictate the selection of system features.

The HP