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Conference Paper:
HP 3000 International Users Group Meeting

7. Oct. 1981

On the Use of "Prototyping" in Software Development

C. Floyd

Institute Ror Applied Informatics

Technical University Berlin

The phrase "rapid prototyping" is currently en vogue in
certain software engineering circles. The basic idea is to
aid communication between software producers and software
users (customers), in particular during the early stages of
software development, by furnishing experimental versions of

the system, to be tried out as part of requirement analysis.
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In what follows [ will attempt to demonstrate the role that
a software-"prototype" might assume in different production
settings in a manner compatible with the main line of
software engineering's strive for a methodology, as
illustrated for example in Prof. Turskis lecture at this
meeting on October 9th (/TURSKI 81/). To begin with,

however, some comments about the phrase "rapid prototyping"
are in order, since this promises to be yet another
unfortunate misnomer, which may well lead to serious
misunderstandings, if ever this technique should be adopted

by the software industry. A prototype is a well established

‘concept in the engineering disciplines where it refers to

the first functioning version of a new kind of product. In
this context, a prototype is intended to exhibit all
essential features of the final product and thus becomes the
basis for experiments before the beginning of large scale
production. This analogy does not carry over easily to

software production, where we are not faced with mass

production at all. Surely, if we use the concept of a
prototype in software production - as I will do from now
onwards, though under protest - we shall have to give it a

new meaning appropriate for our purposes.
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The second unfortunate term in the phrase is the epithet
"rapid", which misleads us into believing that spced is the
essential aspect in building a prototype. Again, this is in
conflict with the engineering tradition, where the prototype
is the final result of careful design, extensive
calculations and field tests. I fail to see how a software
prototype produced rapidly, without the careful preparations
mentioned above will yield reliable answers in determining

actual requirements.

In order to judge the usefulness of prototyping in software

development we must find answers to the following questions:

- Why is communication about software requirements based as
it is on interviews, checklists and bulky documents not
sufficiently reliable and how could a prototype be helpful

in this context?

- How does the software prototype relate to the final

product?

- 1Is there one, or are thére several prototypes and how are

they evaluated?

- Under what circumstances can we justify the additional
investment brought about by producing a prototype in the

early stages, i.e. what do we hope to gain later on?

- How does prototyping relate to an orderly approach to
software development, based on deriving a program from a
rigorous specification according to the rules of

programming methodology?

As a starting point in answering these questions we should

take a close look at the well known phase-oriented approach
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to software development, its merits and shortcomings (see
for example /LEHMANN 80/). The phase-oriented approach was
devised as a means to find contractual bases in software
development and to define intermediate results in terms of
documents, which form the basis for subsequent work. The
phase-oriented approach relies on some important

assumptions, as there are:

- that requirements, at least in principle, can be fixed in

advance,

- that documents, provided that their contents are described
in a sufficiently rigorous manner, are adequate as a
primary means of communication, i.e. that the customer

knows what he will get when he signs the contract.

Both of these assumptions unfortunately are contradicted in
the daily practice of software professionals who are faced
with the difficult task to base their own work on existing
base-line documents, while at the same time coping with
constantly changing requirements from their customers. The
phase-oriented approach does of course permit to go back to
earlier phases when needed, but it does not encourage the

planing of profound revisions.

The phase-oriented approach provides a sound basis to limit
the 1liability of the software producer. The product is
defined by its specification and the 1liability of the
software producer ends when he has derived a program, which
is correct with respect to 1its specification. As Prof.
Turski will point out in two days, this is a highly
nontrivial activity which is well supported by modern
software engineering techniques. Yet, experience shows, that
even a correct program may not at all be adequate to fit the
user's needs, because of far reaching misconceptions about

the actual requirements.
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The situation is aggravated by the fact that mistakes made
early in software development are the most costly to
correct. Serious mistakes in requirement analysis may well
be too costly to correct at all. The user organization will

have to adapt to the software - not vice versa.

There are important reasons why it may prove very hard to
find out detailed software requirements for the development

of large programs:

1) It is extremely difficult for people to visualize how
seemingly minor decisions about software will later on

affect their work with the system.

2) It is often extremely difficult to locate all groups of
people who will be directly or indirectly affected by the
system. Different user groups often have conflicting
views about an information system (which they perceive
from their own perspective), or they simply ignore each

others needs.
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The above mentioned difficulties do not pertain to all
requirements alike, in fact the following classification of
requirements helps to point out the areas where troubles

most likely arise. We can distinguish:

- functional requirements describing the desired output to
be produced for a given input (the relation between input
and output may be highly nontrivial, but it is normally
governed by a stringent set of rules; whether or not the
program obeys the same set of rules can be proved - at

least in principle).

- performance requirements stating the resources available
to achieve these functions (it may be difficult to show
the precise constraints on resources, whether or not the
program meets these constraints can be measured - at least

in principle).

- handling requirements characterizing the manner in which
the system is to be embedded into the activities of all

people affected by it.

Of these three, the hanéling requirements are the least well
understood. Handling requirements pertain amongst others to

the following areas of special concern:

- The design of man-machine interfaces in the widest sense
(including conceptual models the user must have, in order

to understand what the system does);

- The degree of system integration and as a consequence the
possibility of interfering with or reshuffling the
system's functions as needed ("conviviality" of the system
according to Ivan Ilich /ILICH 79/);
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- The interplay between formalized (i.e. computer-supported)
and informalized work-steps permitted by the system (with
the two extremes: the system enforces a working style akin
to the assembly line or the system offers a tool-box to be

used as needed).

This 1list does not claim to be complete. The cxamples are
indicated in order to demonstrate that handling requirements
will indeed lead to important decisions about software
structure, that may well determine the adequacy or

inadequacy of an otherwise correct program!
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In the absence of a suitable theory of organizations and of
sound user psychology, communication with the user, about
software requirements, will continue to rely largely on
experience and  intuition. In this context, it is felt by
many that communication is more reliable, if it is based on
an  already ecxisting program which can be evaluated (albeit
not systematically since there is no underlying theory how
this might be done). A prototype therefore, is to be
furnished in order to reduce the probability of
misunderstanding requirements. The additional investment
needed for its production is justified by the hope that this
investment is significantly smaller than the costs that are
likely to arise from the need to adapt an inadequate program

later on.

1t. should be kept in mind, that the production of a
prototype is justifiable only in the case of long-life
systems, where a further expansion of the early phases will
presumably  lead to profits over a considerable period of
time. Further, this technique is particularly relevant for
programs which are embedded in technical or socio-technical
environments, because such programs will have elaborate

handling requirements associated with them.

How then, does a software prototype relate to the actual
product” in time, scope and quality? We can distinguish

several feasible approaches here:

- the prototype may be intended to aid requirements analysis
only or it may be intended to accompany the actual system

throughout its lifetime.

- The prototype may be intended to cover esscntially the
same scope as the actual system or it may be intended to

exhibit selected features only.
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The intention of the propagators of "rapid prototyping"
seems to be to produce throw-away prototypes - with the
same functional scope as the actual system, but of lower
quality - which precede the development of the actual
system itself. This approach implies the call for new
techniques, such as prototyping languages and
interpreters, which reduce the effort of prototype
production. I would like to point out that this approach

is highly problematic:

Since the specification does not yet exist at the time of
prototype production, it is not clear what the functional
scope of the prototype should be, and we find ourselves
thrown back into the kind working style which was - with

good reason - deplored ever since the 1960's.

Should the specification already exist, it is not clear
what is to be gained by quickly producing a system with
the same functional scope, but of lesser quality than the
final product. It should be remembered that the essential
thing about the prototype is its evaluation, for which
there is no systematic basis available as yet and which
will prove to be a large effort if the prototype itself is
complex. Therefore the feedback obtained by the evaluation
of such a prototype will come late and will be unreliable.
The production of the real system will be delayed, with no

obvious gain to justify the delay.

If the prototype is to precede, rather than to accompany,
the actual system it will not be helpful in dealing with

changing requirements, as will be argued below.
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Requirements for software embedded in technical or

socio-technical systems must be expected to change, because

- original requirements were misstated (the probability of

this may perhaps be reduced with a "rapid prototype"),

- the environment evolves and develops new requirements,

- the system, once in use, transforms its environment and

thus itself contributes to producing new requirements.

Because of the 1last two of these points, a ‘"rapid"
throw-away prototype cannot be expected to aid in reducing

troubles with changing requirements in the long term.

In view of all the problems cited above it seems appropriate
to drop the analogy with engineering prototypes, to
generalize the concept of a "software prototype"
considerably and to combine its production with an orderly

approach to software production.

In the following, a prototype will designate a preliminary
version of the actual system which exhibits selected

features of the final product.

There may be one or a series of such prototypes, depending
on the needs of the specific project. The prototypes serve
primarily to aid discussions about handling requirements,
i.e. whereas their functional scope may be only a fraction
of the actual product's; they are carefully designed, so as
to illustrate how the system can be embedded into its

working environment.

This way of using prototypes implies a different view of

software development, which has been termed the
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process-oriented approach elsewhere (/FLOYD 81/). Rather
than viewing software development as the production of one
program, by going through several phases and ending up in
"installation" and "maintenance", 1 prefer to view software
development as a sequence of development cycles (re-)design,
(re-)implementation and (re-)evaluation. It must be
emphasized, that each development cycle is based on a
specification from which the program version to be produced
can be derived in an orderly fashion, thus there is no
contradiction between this approach and software engineering
methodology; instead the specification itself is viewed as

an evolving document.

As opposed to the common phase-oriented approach,
communication with the user is continuous and feedback from
the evaluation of successive prototypes is incorporated into

redesign at the end of each development cycle.

The specification serves as a common defining document for
both software producer and user. In particular, the
application model associated with the specification must be
phrased so as to exhibit the embedment characteristics of

the system in its working environment.

The responsebility of the user consists in providing, in
each development cycle, an evaluation basis for the
prototype which can be derived from the application model.
In the absence of a theory we can still point to no
systematic way of how to do this, but at least the new

framework will allow to progress in small, meaningful steps.

In the context of the modified approach to software
development described above, a prototype can assume one of

the following roles:
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1) A prototype may coexist with the actual product; it is,
then, a program model of the same specification, less
rigorously treated, and serves as basis of experimental

changes before the program itself gets modified.

2) A prototype may coincide with the actual product: This is
intended in version-oriented software production in
development cycles, as described above. The specification
is an evolving document; it may or may not change from

one version to the next.

3) The product itself is a prototype: This arrangement is
relevant to the production of standard software, which is
designed to meet the functional requirements of a class
of usérs, but where handling requirements can be decided
by replugging existing components to fit individual

needs.

4) Production starts from a prototype: Analysis and redesign
of existing software can be viewed as a special case of

the same approach.

Each of these arrangements may prove a valuable help to aid
communication with the user in certain production settings
and each of these can be combined with orderly programming
methods. How much of a previous version of the program can
be retained to be incorporated into a subsequent version,
must be decided as part of the redesign effort following

each development cycle.

In order not to <create false hopes, however, we must

remember that in this manner we have obtained a more

flexible framework - no more. Modern software design and
specification methods do not necessarily facilitate
incremental partial changes, which makes the use of a

specification as an evolving document awkward. We all know
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that in practice the discrepancy between programs and
specifications increase with time, thus making the
specification obsolete long before the program is shelved.
We can hope that progress in specification research will

help to remedy this situation.

On the other hand, we cannot hope that communication with

the user - even based on carefully designed prototypes -

will significantly improve, unless we find a theory of

software embedment which is based on solid grounds in both
psychology and the social sciences. Such a theory will help
the software designer to make intelligent choices that can
be justified to the user by rational arguments, rather than
by individual tastes. It will also allow for the systematic

evaluation of prototypes.

Because of the serious concern for the adequacy of software
systems in their working environment, research efforts in
these directions must be considered one important front of

software engineering research.
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Abstract: (No more than 200 words)

Data security is an essential aspect of online computing systems.

1t must ensure that internal data cannot be accessed by unauthorised

persons and that the file system can be rebuilt in case of a hard-

In this paper components of the security system of MPE are presented

and analized. Weak points are highlighted and the measures necessary

to improve security are discussed
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Hecurity on

MPE—Systems Introduction Page 1

What data security means

o to be able to rebuild the file system

in case of a disaster

o to restrict access on various type
of data

D2 3

FHecurity on .
MPE—Systems File Backup

Page 2

Standard File Backup
Facilities in MPE

o SYSDUMP, RELOAD
(based on magnetic tape)

o STORE, RESTORE (tapes)

o User Logging
(based on disc or tape)

o Private volumes (disc)
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Hecurity on

Fecurity on
MPE—-Systems

File Backup Page 3 MPE—Systems File Backup Page 4

Problems with
Standard File Backup

o tape read error during RELOAD
— system cannot be started

— next action "must be RELOAD"

measures:

/
— change disc packs before RELOAD

— RELOAD with 'ACCOUNTS-only’' then
RESTORE the remaining files
(very time consuming)

o tape read error during RESTORE

— all files stored behind error point
cannot be restored

measure:

— use RESTORE- or GETFILE2-program

D2 5

o user logging causes system overhead

measure:

— comnsider special logging during

program design

Prospects for tape—backup system

o GETFILE-facility will be

improved

o special STORE—-RESTORE system is
considered (this possibly includes
features like UPDATE and APPEND)
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MPE—Dystems Restrictions Page 5

Restrictions in Data Access

o account—system (users, groups,

accounts with different passwords)

o user capabilities (SM, PM, PH, etc.)

o filenames with passwords

o privileged files

o file access capabilities on

user/group— and file—level

o RELEASE/SECURE—commands

n2 7

FHecurity on . g
MPE—Dystems Restrictions Page

Possible seven Ways
to crack the System

. FIELD.SUPPORT

measure:
Password on SUPPORT—-account
or remove SUPPORT—account

from the system

. Jobs in PUB.SYS—group

measure:
password on job—file or

put job into other SYS—group

. LISTUSER @.@;LP

Imeasure:
log—on-UDC or perform command
not in PUB.SYS—group
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Becurity on ..
MPE—Bystems Restrictions Page 7

4. Open all files of the system

measure:
special analysis of system logging

5. Read terminal buffers (PM—capability
needed)

measure:
remove PM-capability

6. Reading taves
Imeasure:
keep track of all tape—transactions
also using system logging

7. FOPEN on terminals

measure: ??
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THE HP 2680 LASER PRINTING SYSTEM

(OVERVIEW)

by Jim Langley
HP 2680A R&D Project Manager

March 15,

1981

D31

Laser Printer Paper, July 1k, 1981

Abstract

This paper describes the HP 2680A Laser Printing System from the
perspective of the HP 3000 programmer. The printer hardware is first
described, then its features are explained. Concepts of downloadable
character sets, electronic forms and logical pages are discussed. The
implementation and use of these printer features via the system
software is also covered. The impact of the laser printer in a
distributed computing environment is briefly explored.

Overview

The HP 2680A is Hewlett Packards first page printer. It is based on an
electrophotographic process which was licensed from Canon, a Japanese
firm. The printer was designed and is manufactured by the Boise
division in Boise Idaho.

Several key objectives were established at the start of the program.
Reliability, flexibility, features matched to 3000 user needs, simple
powerfail and paper Jjam recovery, very low CPU overhead, and the
ability to access the printer and its features from existing programs
without modification became the primary objectives of the development
effort.

From the beginning the printer was designed as an extension of MPE, not
an added on peripheral. This tight coupling yielded a fully integrated
printing system that is fully supported by the MPE file system and
spooler. In addition a powerful subsystem exists which allows complete
character set and forms design. Flexible page formatting and a full
complement of intrinsics provide access to all printer features.

By fully integrating the printer into the 3000 simple and reliable
power fail and paper jam recovery is realized. All these benefits were
achieved while the CPU overhead to drive the printer was reduced an
order of magnitude from that required to drive conventional printers at
comparable data rates.

Hardware

The 2680A is approximately 5.5 feet long, 2.5 feet deep and U feet
high. It weights about 875 pounds. Power requirements are 4500 watts
when printing. Throughput is 45 8.5 by 11 inch pages per minute. The
equivalent lines per minute speed is 2900 lpm ranging up to 12000 lpm
in reduction mode.

The paper path is short and readily accessible to the operator. It
features a powered paper stacker. The fusing system is radiant,
eliminating any pressure or high temperature rollers. Nothing contacts
the upper side of the paper once the image is transferred from the drum
to the paper, contributing to excellent reliability. The web is pulled
by a programmable torque motor on the output tractors, and paper motion
is gated by stepper motor driven input tractors. A solenoid powered
retraction mechanism pulls the paper away from the drum when the seam
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on the drum comes around. The input paper platform acts as a splice
table; a vacuum is used to hold the paper onto the table when splicing
a new box of paper onto the end of the previous box. The paper path
can accomodate various widths up to 12.5 inches and lengths up to 17
jnches. A width sensor on the input tractors allows the printer to
energize only the correct width in the preheater section of the fusef.
Paper which is heated produces odors, which are trapped and oxidized in
replacable filter cartridges.

The image forming process is electrophotographic. The heart of the
system is a photoconductive drum about 19 inches in circumference agd
14 inches long. The drum is coated with cadmium sulfide and wrapped in
mylar for protection. The drum is uniformly erased and then charged to
several hundred volts at the first station. The laser is then scanned
across the drum perpendicular to the direction of rotation. The beam
is modulated to give 180 dots per inch resolution. There are 2048 . dots
in one scan line, giving a printable area 11.38 inches across. The
drum rotation allows the sweeping laser beam to cover an area 17 inches
long. The circular dot is about .008 inches in diameter on a grid
.0055 inches square. When the laser beam hits the drum the voltage is
depleted. Next the drum rotates past a cloud of fine flour-like black
plastic. The plastic toner is attracted to areas of no voltage ?y
electrostatic forces. The pattern traced by the scanning laser beam is
now visable as a sharp black image on the drum. Finally the paper and
the drum are brought together for about 1 inch of tangential contact.
The paper is correctly charged to firmly attract the toner off tye
drum. The small amount of residual toner not deposited on the paper is
then scraped off of the drum by a urethane wiper blade and collected by
a vacuum system. As the drum turns these processes are executed
simultaneously at different stations around the drum.

In order to achieve high print quality over a wide range of ambient
conditions the HP 2680A has two closed loop control systems. The
electrostatic control system monitors the potentials on the drum just
after the laser station. The voltage is measured both where the laser
exposed the drum and where it did not. The microprocessor taking the
measurements then controls several programmable power supplys to
maintain the correct drum potentials. The readings and ajustments are
made once per drum rotation. The electrostatic closed loop compensates
for variations between replacement drums, drum degradation over time,
humidity, temperature and altitude variations, and toner mixture
fatigue.

A second closed loop system monitors the developed image on the drum to
control print density on the page. By varying the amount of toner in
the developer assembly which brushes the toner mixture across the drum
the amount of toner on the drum and hence the final print darkness on
the paper can be controlled.

The mechanical features of the printer were designed to be simple and
reliable, and the operator functions are easy to learn and execute. A
vacuum system in the printer contributes to cleanliness. It is used to
recover toner wiped off the drum. It also is used for the splice table
and to maintain good contact between the preheater pad in the fuser and
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the paper. The operator loads a fresh kilogram of toner into the
machine about once every eight hours of printing. Unused toner is
collected with the vacuum system, trapped centrifigally and deposited
in a disposable bottle which is replaced every couple of days. A new
box of paper is loaded every hour. The new box can be conveniently
spliced onto the end of the previous box or the new box can be easily
loaded with the THREAD button.

There are two microprocessors in the HP 2680A. One is a 16 bit HP
proprietary SOS device which controls all machine functions such as the
operator keyboard and alphanumeric display, the paper path, the closed
loop systems and internal diagnostics. The second processor is a high
speed bi-polar bit slice processor which communicates with the 3000 and
performs all processing on the data stream and ultimately modulating
the laser beam to form the correct images at the proper place on the
drum. This processor uses 256k bytes of RAM, with a second 256K
available as an option. Approximately UOK bytes of this memory is used
for tables and buffers, the remaining memory is partioned dynamically
during each job for character sets, forms, and page buffering.

Extensive internal diagnostics constantly monitor the state of the
machine, alerting the operator if a service engineer should be called.
When arriving on site the service engineer can use additional
internally contained diagnostics to troubleshoot any problems. A very
complete self test program is available which prints many important
parameters on the machine itself. Data such as serial number, drum
rotations since last PM, firmware datecodes, and all operating values
are labeled and printed. The printer contains a limited amount of
nonvolatile memory.

Programming Features

Page printers, even with their inherent benefits of high thruput, low
noise and exceptional print quality are rarely viable as simple print
and space devices because of their higher cost. However the HP 2680A
is a cost effective replacement for many line printers. This is
because of the flexibility and features of the printer. Electronic
forms allows the inventory of costly specialty forms to be eliminated.
Long 1lead times and form modifiation costs are reduced to a few hours
on a terminal. Definable character sets allows the printer to be used
in a wide variety of industries and applications where conventional
printers are useless. In addition the print quality and crispness in
conjunction with the 8.5 by 11 inch paper size means HP2680A output
never needs to be copied or reduced before general distribution.

The HP2680A implements a concept called logical pages. A physical page
is a sheet of paper bounded by perforations. A physical page can be
divided into up to 32 rectangular areas called logical pages. Logical
pages can overlap. A programmatic command to page eject moves the
print to the next logical page. If all logical pages have been used,
the printer goes to the first logical page on the next sheet of paper.
Each logical page has several attributes such as an associated vertical
format control (VFC) table, a default line spacing, and one of four
orientations. In addition each logical page can have up to two forms
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associated with it. When the logical page is printed the forms are
automatically” overlaid by the printer. Several logical pages can share
the same form and VFC, the printer will automatically relocate it to
the correct origin for each logical page. Logical pages are a powerful
concept which particularly supports existing programs. By defining the
logical page format an existing job can have its output reduced two to
1 or four to 1 or rotated without even recompiling the job.
Additionally a Job which currently uses preprinted forms can be
switched to run on the laser printer without modification. The
existing form is converted to electronic format and then the
corrsponding logical page is defined to use the form. The Jjob is then
printed on the laser printer and the data is merged with the form and
printed.

The electronic forms capability is designed for maximum flexibility.
Each form can contain horizontal and vertical 1lines of varying
thicknesses, text written with any number of fonts in any of the four
basic directions, plus areas or boxes of variable shading. Form
elements can be positioned anywhere and are not restricted to certain
character positions on the page as a “draw get" is. The printer can
support 32 different forms simultaneously. Each logical page can use
up to 2 forms as long as the total does not exceed 30. Additionally
each physical page can be overlaid with up to 2 forms. Enough memory
and processing power exists to create a form which is a dot per bit
image of an 8.5 by 11 inch sheet of paper. Forms are easily created
for the printer using an interactive program called IDSFORM.

The HP2680A printer accepts user defined character sets. Each
character set contains from 1 to 128 characters. Each character has an
associated cell of a specified size which contains any dot per bit
representation desired. The spacing between characters and between
lines can be set to any value. A character set can print in any of the
four directions. Proportional character sets are supported. In this
case each character has a parameter describing how far to move over
after printing each character. The printer also allows the cells to be
printed in any relationship to the current "pen" position. This allows
centered symbols, or common base lines so different character sets can
be mixed properly on a single line. When using more than one character
set a primary and secondary set are defined and then selected with
either shift in, shift out control codes or by setting the eigth bit of
the ASCII code. HP supplies a large number of character sets of
various fonts and sizes. In addition character sets and logos can be
created interactively by terminal users via IDSCHAR.

Thirty two user definable VFC's are supported by the printer
simultaneously. They are easily created with the IFS2680 program.

One additional feature was implemented to allow easy emulation of
multi-part forms. When activated each physical page of data will be
repeated up to eight times by the printer. As each copy of the page is
printed, the printer will automatically overlay any two forms on the
page. In this manner the same data can be repeated up to €ight times,
but each copy can be individually addressed to shipping, purchasing,
order processing, etc.
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These basic data structures provide a wide range of user features.
When combined with the ability to place cells anywhere on the page and
overlap at will plus the processing power to handle over 20,000
characters on an 8.5 by 11 inch sheet a truly unique rcrinter results.
The maximum number of cells on any raster scan is 255. As the cells
get larger, fewer can be printed simultaneously. Character set
switching, forms overlay and other features all occur at speed.

The printer's memory is allocated by a memory manager on a job by job
basis. Approximately 40K bytes are used by the printer, the i'emaining
memory is allocated to character sets, forms, VFC's and page buffering.
As much memory as required is allocated to the user's character sets,
forms and VFC's. All remaining memory is used to buffer pages in an
intermediate 1linked list structure. More page buffering insures that
pages are printed at speed. Insufficient page buffering causes a lower
thruput rate. The programmer can add or delete character sets, forms
and VFC's during the job.

Environment Files

All character sets, forms, VFC's and the logical page table and the
multicopy forms table are placed in an environment file by a terminal
user running IFS2680. This file is then sent to the printer at the
start of a Jjob automatically. This allows the output of a job to
change appearance by changing the environment file or portions of the
environment file. For example if the character set in an environment
file is changed from elite to pica the next job to use the file will
have output printed in pica. By simply changing the logical page
description and substituting a smaller character set a job can be made
to print in a 2 to 1 or 4 to 1 reduction mode. HP supplies several
‘standard environment files to cover portrait mode pica and elite,
landscape 132 column printer emulation, two to one and four to one
reduction. The user can easily create additional environment files.

For new application programs the full power of the printer is available
through HP supplied intrinsics. The intrinsics allow features such as
writing a string to a named field on an electronic form. The form can
be redesigned and rearranged without modification of any programs using
the form. The data will automatically be placed in the correct field
wherever it is on the page. Intrinsics also allow the pen to be moved,
new primary and secondary character sets to be selected, any logical
page to be turned on or off and other similar features.

System Software

Extensive system application software allows creation of character
sets, forms, VFC's as well as the definition of logical pages and
multicopy forms tables.

IDSCHAR provides menu driven interactive creation of character sets on
graphi¢ terminals. The program can emulate various shaped dots and
grid spacings. The laser printer has round dots about 8 mils in
diameter on a 5.5 mil grid. IDSCHAR also supports a digitizer to allow
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easy input of character or logo outlines. The outline can then be
scaled and presented superimposed on the cells grid for easy filling
in. IDSCHAR supports lines, arcs, rectangular area fills plus scaling
and rotation. Special logo files are supported for use on forms. An
experienced graphics designer can create a complex logo in 1 to 4
hours. Generating a high quality character set takes about 40 hours.

IDSFORM provides menu driven interactive forms creation of forms on
graphics terminals. It supports horizontal and vertial lines of 3
different thicknesses. Boxes can be shaded from clear to black.
IDSFORM supports subforms which can be defined and then easilyImoved
around both on the page and between different forms. Windows describe
boxes consisting of headers and data fields. Data fields can be
labelled to allow symbolic access allowing the form to be changed
around without modifying the program. The 1040 tax form was perfectly
emulated in 14 hours by an experienced user of IDSFORM.

IFS2680 is the formatting program which bundles up different character
sets, forms, VFC's and a logical page table into an environment file.
IFS2680 also is the program which constructs VFC's and the logical page

table for the user. Overall job parameters such as the number of
copies of each page desired and the multicopy forms table are specified
via IFS2680. HP supplied standard environments are available from

IFS2680 either as they stand or as a base to begin creating a unique
environment for a special job.

A contributed program called TR2680 which interprets commands imbedded
in ASCII files is available. Text editors can be used to prepare memos
and reports with the imbedded commands to utilize HP2680A features such
as multiple character sets, forms overlay, pen moves etc.

Once an environment file is created it is specified with a new option
in the file equation :FILE PRINT;DEV=PP{ENV=FOURT91. The environment
file is automatically placed in the spool file before the data. This
allows existing programs to use all of the features accessible via
environment files without modification.

Power fail and jam recovery are very simple and reliable. Non volatile
memory exists in the printer. When power resumes the 3000 retransmits
the job from the beginning at high speed. The printer processes the
data and resumes printing at the correct point in the job. The only
operator invention required is to insure top of form is correctly
aligned and push run. Paper jams are similar. If no paper was damaged
the job can be resumed without system intervention. If the operator
wishes to backup several pages the spooler is suspended, the jam
cleared, and the command :RESUMESPOOL LDEV#; BACK 5 PAGES is used.
This allows backing up or skipping forward an arbitrary number of
pages.

Another unique concept introduced with the laser printer is the error
trailer. When a program executes an illegal function such as selecting
a missing character set, moving the pen off of the logical page or
trying to print a character off of the logical page the printer relays
this information to the 3000. This information is then printed out at

D3 7

Laser Printer Paper, July 1k, 1981

the end of the job before the trailer is printed. The error trailer
describes the error in english, along with the record number and actual
page number where the error occured.

Distributed Printing

MRJE has been modified to support HP2680 environment files. If the
device class is PP for page printer and the forms field is not empty
then the forms identifier is used to locate an environment file.

RJE has an option which allows the translator procedure to process each
record when received by the 3000. This allows complete access to the
printers features from a mainframe.

One internal test site is running a Series 30 to front end the laser
printer. They are printing over 130,000 pages per month. One half of
the output is generated by an Amdahl 470 and sent at 9600 baud via
MRJE.

At 2900 1lpm the printer taxes the performance of most data
communication systems. System configuration, CPU overhead and data
format determine the printer utilization. The range can be from 10% to
100%. We are currently quantifying printer performance in these areas
and welcome user inputs and insights.

Summary

The HP2680A laser printing system provides a cost effective solution to
many computer output problems for HP3000 users. The reliability and
servicability contribute to its low cost of less than 4 cents per page
at 200K pages per month. The unmatched features provide capabilities
unjique in the industry. The complete software appliation package
allows immediate turnkey solutions with no programming. The impact of
the laser printer in the distributed network is significant and allows
non HP systems to utilize the printer as well as enhancing distributed
HP systems.

D3 3



RATFOR

= FORTRAN/3000 + ELEMENTS OF STRUCTURED PROGRAMMING

Bjorn Dreher

Institut fir Kernphysik der Universitit

D 6500 Mainz, West-Germany

pu 1

RATFOR = FORTRAN/3000 + Elements of Structured Programming

Bjorn Dreher
Institut fur Kernphysik der Universitdt
D-6500 Mainz, West-Germany

1. Introduction

RATFOR is a language introduced by Kernighan and Plauger (1] based on
FORTRAN-66. In their book "Software Tools" they present a preprocessor
that translates RATFOR into standard FORTRAN-IV.

In this paper I will first show why RATFOR is a very useful addition
to other common languages and what we are wusing it for in Nuclear

Physics Research and System Programming.

In chapter 3 the RATFOR syntax will be shortly described and some
examples will be given.

In the forth chapter I will present our implementation of a RATFOR
preprocessor and how to use it on an HP3000 system.

Conclusions about our experience with RATFOR will be drawn in chapter

5.

2. Why use RATFOR as an additional language

The pramary reason for the authors of RATFOR was to make FORTRAN a
better programming language. With RATFOR it is possible to write much
more readable and better structured programs. This is achieved by pro-
viding additional control structures that are not available in
FORTRAN-66, and by improving the "cosmetics" of the language.

The added control structures for better structuring of programs are
IF-ELSE, WHILE-DO, REPEAT-UNTLL, FUR loops, DO loops, and others. An
INCLUDE statement allows the inclusion of predefinqd code or defini-
tion sequences at certain points. The cosmetics is improved by allow-
ing the programs to be in free-form. The end of the line marks usually
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the end of the statement, but statements can easily be continued on 3. RATFOR syntax
the next line by ending with a comma or with a special continuation
character. A sharp # anywhere in the line marks the beginning of a
comment, thus allowing trailing comments on each line. This certainly
encourages programmers to add more documentation to the source code.

3.1 General rules

There are several characters recognized as special ones in RATFOR:

Because almost all constructs of standard FORTRAN are retained in
RATFOR, it 1is very easy for a FORTRAN programmer to learn RATFOR.
There is only a very low psychological barrier to switch from FORTRAN
to RATFOR.

$( or { for LEFT BRACE
$) or } for RIGHT BRACE

Left and right braces act as delimiters for groups of statements like

In addition, you are not lost if you have to transfer one of your BEGIN and END in SPL. Other special characters are:

RATFOR programs to an other installation that has no RATFOR compiler
available. You simply move the intermediate FORTRAN code to the other
system. This is of course the way, how the RATFOR preprocessor itself

A or * for NOT

\ or | for OR

& for AND

[* for MACRO LEFT BRACKET

*] for MACRO RIGHT BRACKET

# for the begin of comments

is "boot-strapped" on a new machine.

In addition to the already mentioned features, RATFOR comes with a
built-in macro processor, which allows not only such constructs like
EQUATES and DEFINES as in SPL, but also enables you to add additional

language constructs (in the form of macros) to RATFOR as you need it.

% 18 the line continuation character

Any line ending in a comma will also be continued. Include files may
be nested 3 levels deep. A statement which starts and ends with a
quote will be stripped of the quotes and placed in column one in the
output. This is useful for 'hiding' Ratfor keywords and for putting
FORTRAN compiler commands ($CONTROL ...) in column 1.

From all this you see that RATFOR is a better choice than FORTRAN in
at least all those cases, where you have somewhat more complicated
control paths in a program. There are only few instances where GOTO
constructs are needed, and avoiding those makes programs usually more
readable and better self-documenting.

Examples:
Besides applications in Nuclear Physics, we are using RATFOR to imple-
ment data acquisition and measurement control subsystems as well as
computer communications systems. RATFOR helps us to write these
systems to a large extent in a machine independent way, burrying
machine dependencies in macro definitions. We are currently using
three type of minicomputers in our institute: HP3000, HP1000, and
PE3220.

' SCONTROL USLINIT, NOSOURCE'
or

IF(arith expr) labell,label2,label3’
(Note: Arithmetic IF statements are not allowed in RATFOR).

Input is free-field with only few exceptions. Capitals and small
letters can be used. Embedded comments in a source line start with "#"
or "I".

Blocks are one single statement or several surrounded by braces. This
is similar to the BEGIN/END structure in ALGOL or SPL. The left brace
"{" corresponds to BEGIN, the right brace "}" to END.
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3.2 The DO statement

It resembles the well known FORTRAN DO-statement without the need to
use a label at the final statement.

DO I=1,MAX,IDELTA
A(I)=I
or

DO I=1,MAX
{
A(I)=SIN(X(I))
B(I)=A(I)**2
)

3.3 The FOR statement

FOR (I=1 ; I<=100 ; I=<I+l)
<BLOCK>

«BLOCK> stands for one statement or { several statements }. The
three parts between the parentheses have the following meanings:

1: (I=1) Initialization statement. This may be ommitted, thus
gstarting with a previously defined value.

N

: (I<=100) As long as this condition holds true, the following block
will be executed. This is tested at the beginning of

the block.

3: (I=I+1) Modification, that is performed at the end of the block.

All three clauses may be almost arbitrarily complicated, as the
following example shows:

FOR (X=0 ; EXP(X)<=1.E70 ; X=ARCSIN(X)+10./Y)
(
PRINT X
}

D4 5

3.4 The WHILE statement

WHILE ( X(I) A= 5 )
{
DISPLAY X(I)
X(I)=FUNCT(X(I))
}

This allows a block of statements to be repeated while a certain con-
dition holds true, which is tested at the beginning of each step.

3.5 The REPEAT statement

This is the counterpart to the WHILE statement. A block of statements
is continued until a certain condition, which is tested at the end of
the block, becomes true:

REPEAT
<BLOCK>
UNTIL (X==Y)

One may omit the UNTIL-clause to get a REPEAT FOREVER construct.

3.6 Exits

The two statements NEXT and BREAK allow to change the sequence of exe-
cution in DO, FOR, WHILE and REPEAT blocks without the need for GOTO
statements (which is considered as bad programming style!) and labels.

NEXT starts over at the beginning of the currently executing block
(i.e. starts again at the first statement of the DO or FOR block after
the appropriate modification of the running index - or whatever was
requested - has been done: corresponds to a GOTO to the CONTINUE
statement of a FORTRAN DO loop)

BREAK continues behind the current block. The DO, FOR, WHILE, or
REPEAT statement is terminated.
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. define(pi,3.141593)
3.7 Relational expressions

Following this macro definition, every occurance of pi (or PI) in the
The following 1is a table of the correspondence between FORTRAN and

text will lead to the 1insertion of 3.141593 instead of the two
RATFOR relational and logical operators:

letters.
FORTRAN RATFOR define(maxind, 200)
.EQ. ==
.NE. N= integer iarray(maxind),rarray(maxind,2)
.GT. >
.GE. >= do 1 = 1, maxand
.LT. < iarray(i) = O
.LE. <=
-AND. & This is useful to define dimensions and maximum index values globally.
.OR. |
.NOT. A

define(tan,[*sin($1)/cos(S1)*])

This 1is a macro with parameters. tan(x/2) will be replaced by
sin(x/2)/cos(x/2). With the macro definition, you can write the pro-
gram as if "tan" were a function, but there are no function calls at
run-time. For complicated expressions, however, the object code will
be quite long when you call the macro often.

3.8 IF and ELSE clauses

This is similar as in ALGOL or SPL and many other languages:

IF (logical expression)

<block> Macros can be globally defined for a complete source file. It is best

to make the definitions at the beginning of the file, maybe with an
include statement for a file containing the macros.

or
IF (logical expression)
<block>
ELSE

The following example 1llustrates how powerful the RATFOR macro pro-
<block>

cessor can be, 1f you have understood i1ts operation and syntax in
detail. For instance, it is possible to write easy to use constructs

for condition code checking after the call of system intrinsics:
3.9 The INCLUDE statement

IFN=FOPEN( ... )
The INCLUDE statements allows the inclusion of program parts, which BEGINGC
are stored on a different file, at the point of the INCLUDE statement. ccE
INCLUDES may be nested 3 levels deep. e block »»
CCG
<< block »>>
3.10 The Ratfor Macro ceL
<< block >>
Ratfor contains a macro processor. It is useful for simple character ENDCC

string replacements, string replacements with parameters, as well as
for powerful extensions of the Ratfor syntax. Macros are defined with

ki There 1is no need to use all three conditions (CCE,CCG,CCL). If one is
the DEFINE statement. In the following we give a few examples of

omitted, control continues for that case after the ENDCC. The sequence

simple macro definitions. of CCE,CCG and CCL may be chosen arbitrarily.
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4., Our RATFOR/3000 implementation

Our RATFOR implementation was derived from a RATFOR preprocessor ori-
ginally written for the HP1000 family of computers. Therefore it is
capable to produce output for the HP1000 FTN-IV compiler as well as
for FORTRAN/3000.

RATFOR/3000 may be invoked by the following UDC:

For FPORTRAN/3000:
RATFOR <in>, <out>, <list>, <opts>, <incld>, <ftnlist>

Por PTN4/1000:
RAT4 <in>,<out>,<list>, <opts>,<incld>, <ftnlist>

the Ratfor program will be read from <in> (default $NULL)

the intermediate Fortran code will be written to <out»>
(the default is a SESSION temporary file RATTEMP)

the source listing will be written to «<list»> (default S$STDLIST)
options are specified by <opts> (default %17 or %13)
The options are given as an integer constant (octal or decimal).
If the most significant bit is number O and the least signifi-
cant is number 15, the bits have the following meanings:
15 1list the source, otherwise only errors are listed.
bit 15=0 is automatically set, if <list> = SNULL;
errors are then output to SSTDLIST.
14 for future enhancements
13 =1 FORTRAN/3000 code
=0 FTN4/1000 code

automatically set by the two UDC's

12 merge all RATFOR (and other) comments into the generated
FPORTRAN program

the file <incld> will be included in frec.c¢ ~f <in> (default SNULL)

the FORTRAN compiler listing will go to <ftnlist> (default $SSTDLIST)
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4.1 Limitations

Due to the fact that this version of RATFOR is an adaptation from the
HP1000 version there were some features in RATFOR/1000 that did not
conform with FORTRAN/3000 syntax. Therefore, if in HP3000 mode some
original RATFOR features are switched off. 1In particular, in HP3000
mode the following applies:

1. CHARACTER declarations are passed as they are, because
PORTRAN/3000 supports type CHARACTER variables.

2. Character strings between quotes, e.g. "ABCDEF", are kept as they
are. In non-HP3000 mode this is converted to S8HABCDEF.

To allow for the use of substring designators, e.g. I[3:5], in both
modes brackets are not recognized as delimiters of blocks as they were
in the original version. Use braces "{}" instead!

RATFOR ' does NOT understand FORTRAN arithmetic IF statements. If you
have to use them, e.g. to check the condition code after returning
from a system intrinsic, you have to put the statement between quotes.
(There is a special RATFOR macro available to check condition codes)

For FORTRAN/3000 applications it is good practice to use the following
compiler command:

SCONTROL USLINIT, NOSOURCE

If you then use the default setting for the FORTRAN/3000 output
($STDLIST) you will not get the awkward FORTRAN listing, but instead
all (if at all) error messages with the 1line in error on your
terminal. The FORTRAN 1line numbers are derived from the original
RATFOR source line numbers, with an increment of .001 if there are
more than one FORTRAN lines generated from one RATFOR line. Therefore
it should be easy to find the RATFOR line, which is in error.

5. Conclusion

In conclusion, we found the RATFOR preprocessor a very valuable pro-
gramming tool, especially since a FORTRAN-77 version for the HP3000
seems to be still far away. Although FORTRAN-77 adds some of RATFOR'S
control structures, we find the cosmetics, the appearance of the pro-
gram text, of RATFOR much more appealing.
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Now, what is the pay-off? Certainly compilation time is increased. In
the current version, the RATFOR compiler needs about the same CPU time
to transform RATFOR to FORTRAN as the FORTRAN compiler needs for its
job. This can be somewhat improved in the future by sampling the most
frequently used parts of the preprocessor and improving on these
pieces of code.

In addition you have to be aware, that RATFOR/3000 checks only RATFOR
syntax, most of the FORTRAN statements go unchecked to the FORTRAN
compiler. FORTRAN/3000 will then give you the errors. Since the line
numbers of the intermediate FORTRAN code a derived from the original
RATFOR line numbers, it is very easy to track an error reported by the
FORTRAN compiler back to the original RATFOR source line.

Regarding run-time pexformance, we did not find any significant
difference between a RATFOR program and a corresponding version
written directly in FORTRAN.

of course, a globally optimizing FORTRAN compiler, which we are all
waiting for, would improve the run-time behaviour of RATFOR programs
as well as FORTRAN programs.

[1] B.-W. Kernighan,  P.J. Plauger: Software Tools, Addison-Wesley
Publishing Co. 1976
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BUDGETING AND PROFIT PLANNING ON THE HP3000

BY JACK DAMM, PRINCIPAL, THE PALO ALTO GROUP, CUPERTINO, CALIF
: (408) 725-1282

Good morning. Today I'm going to talk about budgeting and
profit planning on the HP3000. This discussion will be
organized around a specific example, but will not be limited
to it. This is a very subjective discussion. There is cer-
tainly plenty of room for conflicting opinions. And there
are many ways of putting together plans which are different
from the example being presented here.

How many of you in the audience have the primary respon-

sibility for budgeting or profit planning in your company?

How many of you are in your company's data processing department?
How many of you get no closer to profit planning than putting
together your own budgets?

I hope that when this discussion is finished, that as a "D.P.
person"” you get a little better idea of what overall company
planning is, and where your own budgeting and forecasting
fits into it. As a “financial planner", I hope that you will
leave with a better understanding of the the HP3000 can con-
tribute to your own company's planning.

My discussion will proceed as follows: First, some gener-
alities about planning. The use of the HP3000.

A brief comparison of high-level financial planning lang-
uages versus manual or programmed models. Then I will
discuss a typical plan.

First, a definition.

When I talk about planning, I will be speaking specific-

ally about company (or corporate) planning. Product fore-
casting, departmental budgeting, and financial projections.
Deciding where funds are to be spent, and analysing the impact
of these expenditures.

There is a myth: That one can build a "model" of a

company which can be mathematically manipulated to make
"optimal" use of resources and maximize achievement of
company goals. That this model needs to be complicated, and
is incomprehensible to mere mortals. It is true that one
could formulate a "model" of a company where the goal is to
maximize profit or cash flow, .with constraints involving
debt-to-equity ratios, market penetration, production capa-
city, etc. But because of how little we actually know about
the future, and how much uncertainty there is about it, to
build a sophisticated model which "optimizes" the results of
a business, is ridiculous. It would be fooling ourselves
about how little we actually know.

There is reality: What planning really is, is sitting down and
accepting that there is much uncertainty about the future.

But at the same time, in order for us to be somewhat prepared
for that uncertain future we must make assumptions. Best
guesses about what may happen. One of the most important
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results of the planning process is to get managers

together and come to a general agreement as to how company
goals are to be achieved. In a nutshell, planning is sit-
ting down with marketing and production planning people

and getting a "best guess" product forecast. Getting respons-
ible managers to commit to realistic levels of spending

within their departments. Create a plan of action which
represents a generally agreed-upon approach to the direction
of the business.

While it may be uncertain, a good plan at least makes.it .
possible to rule out the "unlikely" or "infeasible" situation
which might result from “"seat-of-the-pants" guesses:

- Growing too fast to be supported by available funds
- Spending too much money to have any left over

- Selling more product than can be produced

- Producing more product than can be sold

So, I am going to talk about reality. Putting together a
plan, what it means, and how the HP3000 can be used as an
effective tool in getting the job done.

THE TOOLS: An HP3000 computer system, available for both
batch and interactive use. Most of our customers use in-house
(rather than dial-up) systems. They use both on-line CRT's
and printing terminals, and most have access to a near-by
line printer. The system is almost always accessible to the
responsible manager, although some companies distribute only
the reports and not the computer interaction as well. The
system is used interactively for setting up reports and re-
viewing the results on a particular report. Reports are
run in the batch mode for making multiple copies, generating
a whole sequence of reports at once, and sometimes just for
hard-copy output.

A high-level planning language. We work with our proprietary
financial planning language, Dollar-Flow, and it will be used
to illustrate the examples here. We choose to work in a
"high-level language" like Dollar-Flow because:

- Planning by hand (and calculator), despite the flexib-
ility it provides, takes too much time, involves too
many opportunities for error, and is particularly
undesirable when doing many iterations of a plan.

- Planning on a computer using a "procedure level”
language like BASIC, FORTRAN, or COBOL takes too
long to set up, is inflexible, and requires the
services of a programmer.

Dollar-Flow, because it is designed for planning, enables us
to focus on the problem itself, without paying particular re-
gard to all the details of what is actually going on in-

side the computer.

THE PLAN: A typical financial plan might involve the follow-
ing modules:

- A sales foecast
- Budgets and budget consolidations
- A profit/loss projection
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-~ A cash flow projection
- A balance sheet projection

Most of the plans which we get involved with work on a three
to five year horizon with (of course) particular attention
being paid to the first year. For the first two years the
plan usually is done by month, whereas the third through
fifth year projections might be by quarter, by half, or on
an annual basis.

SALES FORECAST: Preparing the sales forecast is the first
step in profit planning. Today I am not going to go into the
any techniques which can be used for forecasting. Rather, I
am going to concentrate on the techniques we use for working
with forecast figures which have been decided upon (in one
way or another) by those responsible for the forecast.

The sales forecast is the most important as well as the most
uncertain part of the planning process. Since sales de-
termine how much money is available for budgets, etc., the
forecast is prepared first. And because of the uncertainty
of our projections, we may re-run our plan several times with
varying levels of sales as a "what-if" analysis. So we can
do contingency planning.

A forecast for a product-oriented company is usually done
first on a "bottoms-up" basis. That is to say, on a product-
by-product basis. If we are building a plan with a three or
five year horizon, the third through fifth years may only be
overall sales dollars estimates. In the near term, however,
the sales forecast is done by month for each product. In
addition to the unit sales forecast, we need an average
selling price on each product (which may vary over time),
which we will show as one value here. And to enable us to
generate figures for the cost of sales, we combine this data
with estimates of direct labor per unit, direct material per
unit, and manufacturing overhead (which may or may not be on
a per-unit basis). The sales revenue and cost of sales
forecast then is simply a product of the unit sales project-
ions and the per unit price and cost factors. A typical
product forecast might look like the following:

12/ 4/79 XYZ COMPANY PAGE
SALES FORECAST REPORT
AVG DIRECT DIRECT MFG
SELLING LABOR/ MATL/ OVHD/
PRICE UNIT UNIT UNIT
1 WIDGETS.eeueeuveenns 900 85 200 255
2 GIZMOS.eeeveeueee.. 1,300 155 275 465
3 THINGS.:eeeeveeeees. 1,950 175 375 525
4 NON-THINGS......... 2,100 575 525 1,725
5 ZITHERS..:0eeeveev.. 2,450 560 450 1,680
JAN JAN REV JAN DL JAN DM JAN OVHD
UNITS
1 WIDGETS .+ cevernoens 100 90,000 8,500 20,000 25,500
2 GIZMOS.+evevenvoans 50 65,000 7,750 13,750 23,250
3 THINGS e v eevevnonns - - - - -
4 NON-THINGS:eseoean- 25 52,500 14,375 13,125 43,125
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5 ZITHERS:. e e v et enenen - - - - -

6 TOTAL ALL PRODUCTS. 175 207,500 30,625 46,875 91,875

Now, a top-down analysis may be done on the total sales figures
in each period (or by year) and feedback on the unit forecasts
if they are too high (or low).

In businesses which build product to inventory (where sales

and production levels may be very different in a given period),
a manufacturing plan is required in addition to the sales
forecast. That is to say, once the sales forecast has been
prepared, then the production planners must sit down and de-
termine a production plan which will meet an objective level
of delivery of product and reasonable levels of inventory,
given the sales forecast. The production plan would be

similar to the unit sales forecast - it is simply the units

to be produced by period. The result of the production plan is
actual outlays for direct material and direct labor (which

go into inventory). Combined with the cost of sales (what
comes out of inventory) this gives us the change in invent-
ories. A typical production plan might look like the following:

12/23/79 XYZ COMPANY PAGE 1
PRODUCTION PLAN

6 TOTAL SALES............. 207,500 207,500 207,500 467,500 461,000

. 30,625 30,625 30,625 53,000 52,225

. 46,875 46,875 46,875 96, 250 94,875

7 TOTAL COGS LABOR.....

8 TOTAL COGS MATL.......

9 TOTAL COGS OVHD......... 91,875 91,875 91,875 159,000 156,675

10 TOTAL COGS..veseeesesse. 169,375 169,375 169,375 308,250 303,775

11 WIDGET UNIT PRODUCTION.. 100 100 100 100 100
12 GIZMO UNIT PRODUCTION... 50 50 25 20 10
13 THING UNIT PRODUCTION.. . - 50 100 150 150
14 NON-THING

UNIT PRODUCTION......... 25 25 25 25 25
15 ZITHER UNIT PRODUCTION.. - - - - 10
16 TOTAL

PRODUCTION (AT ASP)..... 207,500 305,000 370,000 461,000 472,500
17 TOTAL PROD LABOR........ 30,625 39,375 44, 250 52,225 56, 275
18 TOTAL PROD MATL......... 46,875 65,625 77,500 94,875 96, 625
19 TOTAL PROD OVHD......... 91,875 118,125 132,750 156,675 168,825
20 TOTAL

PROD LABOR,MATL,OVHD.... 169,375 223,125 254,500 303,775 321,725
21 PROD MATL PURCHASES..... 77,500 94,875 96,625 131,625 130,250
22 INITIAL INVENTORY....... 125,000
23 BEGINNING INVENTORY..... 125,000 155,625 238,625 342,875 375,150
24 INVENTORY CHANGE........ 30,625 83,000 104,250 32,275 51,575
25 ENDING INVENTORY........ 155,625 238,625 342,875 375,150 426,725

* END OF $FLOWS$ REPORT *
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Now, we are not finished with the forecast. One is never
finished with the forecast. But with it set up in our
planning system as we are doing here, when the forecast
figures change, we can re-run our model and get a revised
company plan with a minimum of effort.

The next step is budgeting (which may overlap with the
forecasting step). The forecast is important to the budget-
ing step because it tells us how much is available to be
spent in the budget. 1In other words, the budgets may need
to be revised as the forecast changes.

A few comments about the typical budget environment.
- There is usually a budgeting hierarchy, where there
are several levels of consolidation. Budgets may be
grouped at sub-department, department, product line,
division, or many other levels.
- In addition to the consolidation hierarchy, there
may be service departments (or locations) which charge
some costs out to other departments (data processing
for example).

A typical budgeting hierarchy might have the following
levels:
Overall company budgeted expenditures
Divisional consolidated budgets
Product line consolidated budgets
Departmental budgets
Location budgets (within a department)
Service location budgets
Now, the budget reports we usually set up identify each bud-
getary item by general ledger account number and description.
For most of the items on the budget, the system prompts for a
value to be input for each period on the budget (typically the
periods are months) and allows for revisions to be made by row
and/or column. Typical input lines are:
1001 WAGES & SALARIES
3001 SUPPLIES
5002 COMPANY AUTO
5003 ENTERTAINMENT

Some budget items are functions of other items. For example,
fringe benefits may be set up as 20% of wages and salaries:

1002 FRINGE BENEFITS = .20 X '1001 WAGES & SALARIES' ;

The total budget may be calculated using the 'SUM' function of
Dollar-Flow:

TOTAL BUDGET = SUM('1001 WAGES & SALARIES', '9999 MISC EXPENSE');
D5



And some budget items may use figures allocated from other

budget 1

ocations:

3005 EDP EXPENSE =
'$ EDP ALLOCATION' X 'TOTAL BUDGET' OF 'D9000'/100;

A typical budget plan might look like:

12/23/79

1001
1002
1003
1004
3001
3005
5001
5002
5003
8001
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FY 1980
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5000
1000
100
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500
800
2000
500
500
1000
2500
10000
500

24550
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FEB MAR APR
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1000 1000 2000
100 100 200
150 150 300
500 500 500
800 800 1200

2000 2000 2000
500 500 500
500 500 500

1000 5000 2000
2500 2500 2500
- - 20000
500 500 500

14550 18550 42200

g allocated expenses defined within our planning

s automatically flowing into each of the using loca-

t is easy for us to keep all of the budgets con-
Whenever the budget for a service department (such

as EDP) is revised, the new figures flow into the departments

using their services the next time those budgets are run.

One more comment about the system we are using. Within

low, information is organized on a report basis. That
is to say, users work with one report at a time and do not
have to concern thenmselves with the distinctions between
files, programs, and data.
on the HP3000 under 8 character MPE file names so they
referenced by other reports and/or re-run at some later time.

Dollar-F

reports,

And reports are saved

We usually organize the budget reports according to the
customer's own scheme for identifying budget locations, by
saving these reports with meaningful names. For example, if
the EDP department has a location code number of 9000, then
we might save the budget for that department under Lhe name
Sub-departments locations might be coded 'D9001°',
etc. A budget which is a consolidation of other
departments might be stored with a descriptive name like
'D900X'. With a numbering scheme which groups
various budgets into group names which can be accessed using
@, #, and ? symbols (according to the MPE file referencing

'D9000" .
‘D9002°',

D900' or

convention),
the structure of a budget hierarchy.

indirect file references can be used to set up

In other words, we

PAGE
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could define a consolidation report as summing 'D900#' which
would automatically add up 'D9001' through 'D9009°'.

Budget consolidation reports usually have the same format as
the lower-level reports they reference.

A few comments about the budgeting process. In our experience
we have seen great diversity in how companies do their plan-
ning. Some companies centralize budget preparation. Distri-
buting budget worksheets, then inputting the data and making re-
visions in one area. Other companies distribute the entire pro-
cess, letting managers interact directly with the budget system,
only processing the data when it is ready for consolidation.
Some companies budget in great detail. Others take the "big
picture" approach, working at higher levels of consolidation.
The one thing that all of the companies which we have worked
with have in common, is that the budgeting process involves many
changes and several iterations. With several levels of consoli-
dation, and allocations from several service departments,
budgeting would be a massive job if it were done by hand. And

a massive headache if it were done with the traditional program-
ming approach in BASIC, FORTRAN, or COBOL.

Once the budgets have been prepared, we are ready to proceed
with the profit/loss projection. With the information provided
by the sales forecast and manufacturing plan, plus the depart-
mental budgets, the P & L is little more than a recap of exist-
ing information. This is particularly easy in the system which
we are using because we can 'define' relationships on our P & L
report which will cause data to be read automatically from re-
ports which have already been prepared. For example, we could
read information from the manufacturing plan with rules like the
following:

DIRECT LABOR = 'TOTAL COGS LABOR' OF 'MFGPLN' ;
DIRECT MATL = 'TOTAL COGS MATL' OF 'MFGPLN' ;

where 'TOTAL COGS LABOR' and 'TOTAL COGS MATL' are lines on the
production plan which has been set up and saved under the name
'MFGPLN"'.

We can even reference several reports for a one-line consoli-
dation:

MARKETING = 'TOTAL BUDGET' OF ('D2001','D2002',...,'D2009'):
Of course the one-line consolidation shown here would only be
necessary if we didn't have a consolidation report already

set up for total marketing.

A few of the lines involve calculations with other lines on the
P & L report itself:

TOTAL DIRECT COST = 'DIRECT LABOR' + 'DIRECT MATL' + 'MFG OVHD' ;
GROSS MARGIN = 'SALES' - 'TOTAL DIRECT COST' ;

And one line, 'INTEREST EXPENSE', is a forward reference to two
other lines yet to be defined:

INTEREST EXPENSE = '§ INTEREST' X 'OUTSTANDING DEBT' / 1200 ;

Now, the P & L projection (combined with the cash flow) is D5



usually run as soon as the first pass forecast and budget reports
are ready. The budgets and the forecast are then red-lined, and
sent back for revision. The revisions may involve changes in
budgeted expenditures, pricing (and volume) of products, or even
timing of product introduction and related expenditures. The
running of the P & L and the cash flow is then the "top-down"
step in planning, where the forecasts and budgets are revised
based on overall criteria.

A typical P & L projection might look like the following:

12/23/79 vYZ COMPANY PAGE
PROFIT/LOSS AND CASH FLOW PROJECTION
JAN FEB MAR APR MAY
1 PROFIT/LOSS PROJECTION:
2 SALES 207.5 207.5 207.5 467.5 461.0
3 DIRECT COSTS:
4 DIRECT LABOR 30.6 30.6 30.6 53.0 52.2
5 DIRECT MATL 46.9 46.9 46.9 96.3 94.9
6 MFG OVHD 91.9 91.9 91.9 159.0 156.7
7 MFG OVHD VARIANCE (1.9) (28.1) (42.8) 13.3 1.2
8 TOTAL DIRECT COST 167.5 141.3 126.6 321.6 305.0
9 GROSS MARGIN 40.0 66.3 80.9 145.9 156.1
10 ENGINEERING 25.0 25.0 25.0 35.0 35.0
11 MARKETING 24.6 14.6 18.6 42.2 22.2
12 GEN & ADMIN 25.0 25.0 25.0 25.0 25.0
13 TOTAL PERIOD EXPENSE 74.6 64.6 68.6 102.2 82.2
14 OPERATING PROFIT (34.6) 1.7 12.3 43.7 73.9
15 INTEREST EXPENSE .9 2.0 - - 2.3
16 NET INCOME BEF TAX (35.5) (.3) 12.3 43.7 71.6
17 TAXES ON INCOME - - - 9.8 34.4
18 NET INCOME AFTER TAX (35.5) (.3) 12.3 34.0 37.2

For companies where cash flow is important (because they are
growing rapidly, because margins are low, or a host of other
reasons), the cash flow projection may be the most important
part of the planning cycle.

Now, setting up a cash flow projection from the information we
already have available requires little more than taking our P & L
results and adjusting them for timing in the flow of funds.

Let's start this with a very simplified rule of thumb. The dif-
ference between profit and cash flow is that:

PROFIT (like your salary) is what you pay taxes on, whereas
CASH is what you have in the bank.

And we all know what a big difference that can bel! Let's examine
two important examples. If a company sends a shipment to a cus-
tomer along with a bill for the goods, then the amount of the

1
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bill (less the cost of making the goods) is profit. However,
all the company who shipped the product has at this point is a
thing called "accounts receivable", or money owed to it by the
customer which has not yet been paid. This becomes cash only
when the customer pays his bill. Conversely, when a company
takes delivery of goods on credit from a vendor, the amount owed
to the vendor ("accounts payable") only becomes a cash outflow
when the bill is paid. 1In both of these cases, cash will even-
tually change hands to offset accounts receivable and accounts
payable. However, the timing makes a big difference in cash
flow. And, keep in mind, running a business at a loss (although
undesirable) is not nearly as serious as running out of money
(and unable to borrow it somewhere)! If a company is growing
fast, it is very easy to run out of cash even though the busi-
ness is very profitable.

Enough of the generalities. Let's look at what we do to create
our cash flow. First, the "aging" of accounts receivable, or
reflecting how cash payment of accounts receivable is expected
to occur over time. We usually calculate a 3 month moving aver-
age of sales, then use an estimate of the number of days of sales
that will be in accounts receivable at one time. We set up this
number of days sales figure as an easily revised input value so
that the plan can be run at varying rates of receivables collec-
tion. Combining the average sales with the number of days sales
which are in accounts receivable, we project the ending accounts
receivable balance for each month. With this information, all
we have to do is a calculation with the following rule to deter-
mine cash receipts:

RECEIPTS = 'BEGINNING A/R' + 'SALES' - 'ENDING A/R' ;

The report lines appear as follows:

21 CASH FLOW PROJECTION:

22 RECEIVABLES AGING:

23 PRIOR 2 MOS SALES 180.0 190.0 - - -
24 3 MOS AVG SALES 192.5 201.7 207.5 294.2 378.7
25 # DAYS SALES IN A/R 45.0 45.0 45.0 45.0 45.0
26 BEGINNING A/R 300.0 288.8 302.5 311.3 441.3
27 CHANGE IN A/R (11.3) 13.8 8.8 130.0 126.8
28 ENDING A/R 288.8 302.5 311.3 441.3 568.0
43 RECEIPTS 218.8 193.8 198.8 337.5 334.3

For accounts payable, the process is a little more involved.

We take the total budgeted expenditures for all of the operat-
ing departments and subtract out the payroll and depreciation
expenses from them. We add into this direct material purchases
and capital equipment purchases. This gives us the amount of
accounts payable we have incurred. Then, we assume that all of
our bills are paid in 30 days (or 1 period in the example here).
So we just take the prior period's accounts payable to determine
our payment of accounts payable in the current period. To han-
dle the first period, we add a figure for accounts payable in-
curred in the preceding period. This analysis appears as follows:
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29 PAYABLES AGING:

30 BUDGETED EXPENSES 164.6 154.6 158.6 272.2 252.2
31 PAYROLL 50.0 60.0 65.0 75.0 80.0
32 PAYROLL (EXCL D.L.) 19.4 20.6 20.8 22.8 23.7
33 DEPRECIATION 7.0 7.0 7.0 7.0 7.0
34 MATERIAL PURCHASES 77.5 94.9 96.6 131.6 130.3
35 CAPITAL EQUIPMENT PURCHASES - - - 200.0 -
36 ACCTS PAYABLE INCURRED 215.7 221.8 227.4 574.1 351.7
37 PRIOR PERIOD A/P 190.0

38 ACCTS PAYABLE PAID 190.0 215.7 221.8 227.4 574.1

For interest payments, we assume that they are paid in the per-
iods that they are incurred. (We will discuss the interest cal-
culation in somewhat greater detail in a moment.) And taxes are
usually paid based on the results of the prior year. In the
example here, we have assumed that no taxes were due in the
preceding year.

Now, to calculate the cash flow in each period, all we do is to
take the receipts and subtract the total of payroll, accounts
payable paid, taxes paid, and interest paid. This gives us our
net cash flow from operations in any given period.

42 CASH FLOW:

43 RECEIPTS 218.8 193.8 198.8 337.5 334.3
44 DISBURSEMENTS:
45 PAYROLL PAID 50.0 60.0 65.0 75.0 80.0

46 ACCTS PAYABLE PAID 190.0 215.7 221.8 227.4 574.1
47 TAXES PAID
48 INTEREST PAID .9 2.0 - - 2.3

49 TOTAL DISBURSEMENTS 240.9 277.6 286.8 302.4 656.3

50 NET CASH FLOW (22.2) (83.9) (88.1) 35.1 (322.1)
Next, we consider financing. As shown here, we have constructed
a model which takes the beginning balance of cash in a given
period and adds into it the changes in cash due to operations.
Equity financing is then added into the cash balance. Then, we
set up a rule for the line 'BORROWING (REPAYMENT)' which says
“"If the cash balance is less than zero, borrow enough money to
bring the balance back to zero. If the cash balance is greater
then zero, then pay off any existing debt with whatever cash is
available."” We then add this borrowing or repayment into our
cash balance and we have ending cash for the period. The
financing lines appear as follows:

51 BEGINNING CASH 50.0 - - 105.9 141.0
52 CHANGES IN CASH (22.2) (83.9) (88.1) 35.1 (322.1)
53 ENDING CASH 27.8 (83.9) (88.1) 141.0 (181.1)
54 FINANCING - - 350.0 - -
55 BORROWING (REPAYMENT) (27.8) 83.9 (156.0) - 181.1
56 ENDING CASH AFTER FINANCING - - 105.9 141.0 -
57 BEGINNING DEBT 100.0 72.2 156.0 - -
58 OUTSTANDING DEBT 72.2 156.0 - 181.1

59 % INTEREST PAID 15.0 ¢ 15.0 % 15.0 % 15.0 % 15.0 %

One last comment about the cash flow. The ‘'INTEREST EXPENSE' D5 11
line on the P & L statement is calculated using the '% INTEREST

PAID' and 'OUTSTANDING DEBT' lines on the cash flow. The system
which we are using actually solves the circular logic involved
in calcwlating interest, cash flow, and debt, so that these
values are all mutually consistent.

The last step in our profit plan is the creation of a balance
sheet. Similar to the P & L statement, the balance sheet is
usually just a recap of the P & L and cash flow projection. I
won't say much about the balance sheet, except to mention that
we use it as a tool to make sure that our cash flow projections
are working correctly. 1If our assets are equal to our liabili-
ties (as they should be), then we can be pretty sure that we
haven't made a mistake in the general logic of the cash flow (of
course the values could still be wrong!). The balance sheet
might appear as follows:

12/23/79 XYZ COMPANY PAGE 1
BALANCE SHEET PROJECTION
DEC JAN FEB MAR APR MAY

1 ASSETS:

2 CASH 50.0 - - 105.9 141.0 -

3 ACCTS RECEIVABLE 300.0 288.8 302.5 311.3 441.3 568.0

4 INVENTORY (NET) 125.0 155.6 238.6 342.9 375.2 426.7

5 TOTAL CURRENT ASSETS 475.0 444.4 541.1 760.0 957.4 994.7

6 PROP, PLANT & EQUIP 2255.0 2248.0 2241.0 2234.0 2427.0 2420.0

7 TOTAL ASSETS 2730.0 2692.4 2782.1 2994.0 3384.4 3414.7

8 LIABILITIES AND NET WORTH:

9 ACCTS PAYABLE 190.0 215.7 221.8 227.4 574.1 351.7
10 TAXES PAYABLE - - - - 9.8 44.1
11 S.T. BANK LOAN 100.0 72.2 156.0 - - 181.1
12 TOTAL

CURRENT LIABILITIES 290.0 287.8 377.8 227.4 583.8 576.9
13 L.T. BANK LOAN 900.0 900.0 . 900.0 900.0 900.0 900.0

14 TOTAL LIABILITIES 1190.0 1187.8 1277.8 1127.4 1483.8 1476.9
15 STOCKHOLDERS EQUITY:
16 COMMON STOCK

17 RETAINED EARNINGS

2340.0 2340.0 2340.0 2690.0 2690.0 2690.0
(800.0)(835.5)(835.7)(823.4)(789.4)(752.2)
18 TOTAL

STOCKHOLDERS EQUITY

19 TOTAL LIABS & WORTH 2730.0 2692.4 2782.1 2994.0 3384.4 3414.7

20 ASSETS - LIABS - - - - - -
* END OF $FLOW$ REPORT *

This completes our profit plan. I want to emphasize here that

the example we have used is not a fixed or canned example. De-

pending on the way in which our customers think of their projec-

tions, we may alter the rules for the P & L, cash flow, and

balance sheet projections. And in most cases, the forecast re-

ports and budgets are tailored to conform to the customer's own D5 12



products and chart of accounts. The main idea here, however, is
that we have a framework in which we set up analyses. Then, as
required, we make changes taking advantage of the flexibility of
the planning language which we are using.

Setting up a realistic plan is an excellent first step in manag-
ing a fast-moving business effectively, but it is only a begin-
ning. What really counts is putting it into action. So, once a
plan is established, then actual performance against it must be
monitored. This can be done with a combination of budget var-
iance reports, forecast versus actual sales reports, and com-
parisons of P & L, cash flow, and balance sheet position. In
some cases, we set up variance reports within the Dollar-Flow
system for this reporting. 1In other cases, we feed the projec-
tions which have been set up in Dollar-Flow into other reporting
systems.

Let me summarize what we have covered here. Our overall company
plan has encompassed a product-by-product forecast with a match-
ing production plan to establish what we expect to produce and
sell. We have established budgets which set the spending for
various areas of .responsibility in the company. And we have

set up a profit/loss statement, cash flow projection, and balance
sheet projection to examine the impact of the forecast and budgets,
analyze alternative financing and management strategies, and to
review the company operations on an overall basis.

I hope we have eliminated some of the mystery and myth which sur-
rounds the concepts of financial planning and cash flow analysis.
Building an effective profit plan for a company is not a trivial
task, nor is it an impossible one. We feel that it is an excel-
lent opportunity to use the computer as a tool, but at the same
time is not a good data processing application. Because of the
demands in planning for flexibility, immediate feedback, ease of
use, and good documentation, it is simply too difficult to set
up good models in languages like COBOL, BASIC, or FORTRAN. With
a good financial planning language, however, the HP3000 can be

a very power ful tool for budgeting and financial planning.

Thank you very much. Do you have any questions?

D5
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USER FRIENDLY APPLICATIONS
Survey
IN COMMERCIAL REALTIME
o Introduction
DATAPROCESSING
& User Interface
o Application Programs
& User Training
< EXPERIENCES & User Documentation
) SUGGESTIONS
Gy =) PROBLEMS
HERBERT AUGENSTEIN
RECHENZENTRUM
HERBERT SEITZ KG
GRUNENSTRASSE 11/12
D-2800 BREMEN
W-GERMANY
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Imtroduetion

The Herbert Seitz Company is ..

T A REALTIME DATAPROCESSING SERVICE BUREAU
C)  AND SOFTWAREHOUSE
C)  AND HEWLETT PACKARD OEM

with (1981) ..

=) 7 owN HP 3000 (SERIES 111 AND 4l)
IN OUR BREMEN AND PFORZHEIM BRANCH

®Bremen
> anD 10 vp 3000 SerIES III IN

ASSOCIATED COMPANIES

T WITH APPROX., 350 TERMINALS SPREAD
OVER GERMANY CONNECTED VIA HARD-
WIRED LEASED LINES/DIALED LINES

'@ Pforzheim

Location_ol:

o own Computers

e Associated Companies

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 3

€23

Imtroduction (20

WE PROVIDE OUR SERVICES IN GERMANY AND FRANCE FOR COMMERCIAL
APPLICATIONS LIKE ...

=) ACCOUNTING
= PAYROLL
2 MATERIAL MANAGEMENT

=) SHOP FLOOR CONTROL.,
CAPACITY PLANNING

=-) TooLS FOR HP 3000
OPERATION, SOFTWARE-DESIGN
AND DOCUMENTATION

OUR USERS ARE ...

=> WORKMEN
=> DATA TYPISTS, CLERKS
= MANAGERS

ONLY A FEW OF THEM ...

> ARE SPEAKING (HP-)ENGLISH

»> HAVE DP EXPERIENCE
»> HAVE SEEN ANY TERMINAL BEFORE

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 4
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Introduction (2

for this kind of users we need ...

A FRIENDLY imterface BETWEEN THE USER AND
HIS APPLICATION PROGRAMS

\ s P

G:;’ EASY-TO-UNDERSTAND
application

,
-
N programs

.

> user documentation wranuaLs,
WHICH INVITE TO READ

auser training wim
REGARD TO THE STANDARD OF
EDUCATION OF ITS PARTICIPANTS

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE:

[lmp USE ANY KIND OF MENU-TECHNIQUE

(WE CALL OURS

"USER-PROFILES") Z

MPE IS A HIGH LEVEL OPERATING
SYSTEM WITH A LOT OF POWERFUL
COMMANDS, BUT IT IS NOT DESIGNED
FOR THE DIRECT USE OF USERS WE
ARE DISCUSSING ABOUT

E2 5
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INTERFACE (3

) THE USER ONLY CAN DO THINGS YOU WANT HIM TO DO
C» BUT HE CAN DO ANYTHING POSSIBLE WITH THE HP 3000

ALUSWAHLMENU "2
QUERY WITH TERMINAL—} K
OuTPUT X QUERY ohne LISTENAUFBEREITUNG
QUERY WITH PRINT-OUTPUT— KNI PR RN KR VYV - I3 Rt e
P O I 3 - ANZEIGE INHALTSVERZEICHNIS AUFBEREITETE LISTE
04 = DPUCKEN AUFBEREITETE LISTE
HARDCOPY SPOOL PRINT 05.= LOESCHEN AUFBEREITETE LISTE
"pURGE" OF ONE FILE 06 DRUCKEN FAKTURIERUNG
START OF A JOBSTREAM 07 "= ZURUECK 2ZUM AUSWAHLMENU 1

SKIP TO ANOTHER MENUE— |[EYSRSRRNe
BITTE AUSWAHL EINGEBEN

Zzsdn

O Z1I3S LYIEYIH WNILNIZNIHOTI

:dovda

L

INTERFACE (2

=> WE ONLY NEeD 1 MPe commanD: HELLO
= MENUES EASILY CREATED AND MAINTAINED WITH EDITOR 1N ANY LANGUAGE

SUSWAHLMENU 1

CSTUECKLISTENVERMWALTUNHG (P03201)

AUFTRA VERWALTUNG (PO 3¢ )
AMMVERMALTUNG (HS0001)

ADRE TAMM-PFLEGE CADROO1)

AUFBEREITEN BETRIEBSAUFTRPAEGE (P03203)

FAKTURTERUNG (P03207)

FREISLISTEN (P03206)

HEUKALKULATION ALLE ARTIKEL (P03205) DANACH FCOPY ALTSEQ/ALTDAT
PREIS ETIKETTEMN

BPILLANTANFDRDERUNG (PO3203)

FARTURIERUNG LIEFERSCHEINE (P03210)
LAGERARTIKEL-STAMM-PFLEGE (PO3211)

SOFORT - FAKTURIERUNG (PO0z212)

AUSWAHLMENU 2

39 = ARBEITSEMNDE
BITTE AUSHIAHL EINGEBEN

E2 8

E2 7
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94 ZLIFS LYINIIH WNAINIZNIHOIA

INTERFACE (5

=» ASK FOR RECONFORMATION OF CRITICAL CHOICES

RECHENZENTRUM HERBERT SEITZ KG BREMEN - PFQRZHEIM ‘\\
FINANZBUCHHALTUNG - DIALDOG ( Auswahltabelle 4 )
i ( Druck im Hause )
Drucken DOP-Liste
Drucken AP-Liste
Drucken Personenkonten
Drucken Sachkonten
Drucken Journal
Drucken Summensaldenliste
Drucken Hauptbuch
Drucken kumulierte Sachkontenwerte
Drucken Mahnungen
Aufgliederung der offenen Posten
Drucken Faelligkeitsliste
Drucken Provisionsabrechnung
zurueck zur Auswahltabelle 1
= Arbeitsende
BITTE AUSWAHL EINGEBEN
01
blenn Sie diese Arbeit wirklich wollen,

wononon

% dann wiederholen Sie bitte die Eingabe
5 Ihrer gewuenschten Auswahl. Andernfalls
N geben 51e ein beliebiges Zeichen ein.

o

o INTERFACE (W)

"

[2]

N

OF ZLIFS THIGIIH WOIINIZNIHOTA

Hic ) £ |

6

!
\})CONTROL OF REQUIRED SEQUENCE OF DIFFERENT MENUE-CHOICES REFERRING

TO TIME, SITUATION OR KIND OF DATA-ENTRIES
N
\klINFORM THE USER WHAT THE COMPUTER IS DOING FOR HIM eeececscccccsscccccccccceccccce

08 = NEUKALKULATION ALLE ARTIKEL (FP03205) DANACH FCOFY ALTSEG/ALTDAT
09 = PREIS ETIKETTEN
= ERILLANTANFORDERUNG (P02208)
41 = FAKTURIERUNG LIEFERSCHEIHNE (P03210)
12 = LAGERARTIKEL-STAMM-PFLEGE (PO3211)
13 SO0FORT - FAKTURIERUNG (PO3212)
14 RECHNUNGEN IM RZ DRUCKEN

16 = AUSLIAHLMENU 2°

22 = ARBEITSENDE
BITTE AUSLIAHL EINGEBEN

b

Die Rechnungen sind ntschei

9
bei Ihnen oder im Rechenzentrum erfolgen soll und treffen die
entsprechende Auswahl 3 Dry bei | : ; RZ

"YOUR INVOICES ARE READY., ENTER 13 FOR HARDCOPY OR 14 FOR LINE-PRINTER OUTPUT”

£2 10
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Application Programms

GENERAL GUIDELINES FOR OUR PROGRAMMERS:

&> ONLY BLOCK MODE PROGRAMS (V/3000)
&> TRY TO DESIGN GOOD READIBLE FORMS
&> AVOID (ENGLISH) ERROR MESSAGES FROM

F ANY HP SUBSYSTEM
?
\i%:) &> ALWAYS POINT TO WRONG ENTRIES

) AND PROVIDE A MEANINGFULL
ERROR MESSAGE

&> ALLOW A REGULAR PROGRAM
TERMINATION OR A CANCELLATION
OF THE LAST ENTRY AT ANY TIME
IN ANY SITUATION VIA THE
F7/F8 KEYS

&> IF POSSIBLE, USE THE FIELDNAMES
IDENTICAL WITH THE ITEM NAMES OF
THE CORRESPONDING DATA BASE

&> USE STANDARD FORMS AND TRANSACTION
CODES IN ALL PROGRAMS AND SYSTEMS

SOME EXAMPLES ...

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 12
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APPLICATION PROGRAMS (3)

‘ " TELL THE USER WHAT HE IS EXPECTED TO DO

LAGERBESTANDSFORTSCHRE 1 BUNG RZ HERBERT SEITZ KG.|
[NMBF 0 PFORZHEIM - BREMEN]]

MAN LAG MATERTAL-NR. S
038Nc600903-10012 i3

- GHOW a=zue WERKSTOFF
-6BES [=ABC DIN-BEZ.
=5DIS &= Rty TASBEL LVIERE S:A. INVENTUR-DAT.
“ NV
a-enDE LAGERBESTAND  BESTELLBEST. 1 SPOBESTAND GREIFB.BESTAND

GESAMTLAGER 360,000 2200,000 DOC
EINZELLAGER 500,000 0,000 700, ~000 200,000-

MENGE “TEF=NR BEST-NR  TERM -BETERM AUF-NR  BS KTPD KZGRPOS

:dOVd

"PLEASE CHECK THE SUGGESTED DELIVERY DATE AND COMPLETE THE ORDER” ’

L

APPLICATION PROGRAMS (2

SAME TRANSACTION CODES IN ALL PROGRAMS::)

ILAGERBESTANDSF DRTSCHRE I BUNG ' . RZ HERBERT SEITZ KG.
INMBF O : PFORZHEIM - BREMEN
MAN . LAG MATER]AL-NR.

Imama

- sHow! f=Zue WERKSTOFF
' DIN-BEZ
LIEFERANT TNVENTUR-DAT.

GRUNDKALIBER 1177

LAGERBESTAND  BESTELLBEST. DISPDBESTAND GREIFB.BESTAND

GESAMTLAGER 360,000 9321, 000 15917,000 11557,000-
EINZELLAGER 500,000 B 0,000 700,000 200,000-

SHOW - IF POSSIBLE - THE AVAILABLE TRANSACTION-CODES ’

:govd

[}

E2 14
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APPLICATION PROGRAMS

QROVIDE INFORMATIONS ABOUT LOCKS AND THEIR REASON

Teile - Stammdatenverwaltung

E&‘KL- VS TC IDTNR A Kopie von IDTKP Terminal
30.02.

WST
DIN
MAD

Keina Aenderung moeglich. s Terminal 71 hat das Teil im Zugriff

“NO MASTER ITEM CHANGE POSSIBLE., THE TERMINAL 71 HAS EXCLUSICE ACCESS TO THIS ENTRY'D

APPLICATION PROGRAMS 1)

CI'ELL THE USER, IF A TRANSACTION TAKES MORE THAN THE NORMAL RESPONSE TIME

uecklist.Verwal tgj¥S

Ident-Nr, Menge Me V1zt Kzf Pr Kost.st Liefer. Pt Bk

Me V1zt Kzf Pr Kost.st Liefer. Pt Bk

# Hoe
STUECKLISTE WIRD KDPIERT. BI Nﬁm

—

"BILL OF MATERIAL WILL BE COPIED, PLEASE HOLD ON")

E2 15
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APPLICATION PROGRAMS (7)

#> HELP FACILITY AND FIELD EXPLANATION WITHIN PROGRAMS

BESCHREIBUNG DES FELDES PuRMEMY AUS DEM TEILE-STAMMSATZ DESCRIPTION OF eleLD DISTU
. FROM MASTERFILE

DISPOSITIONSSTUFE

DISPOSITION LE\VEL

FELDLAENGE 2 STELL_EN, DAVON 0 DEZIMALSTELLEN, NUMERISCH ‘FIELDLENGTH 2, 0 DECIMALS, NUMERIC

AENDERUNG VIST ERLAUBT. }CHANGE IS ALLOWED

INHALT- . " ENDPRODUKT =

ATRLE » ~ ) ALLOWED 1 = FINAL PRODUCT
BAUGRUPPE . ENTRIES: 2 = ASSEMBLY
EINZEL- ODER KAUFTEIL 3 = PART OF PURCHASE ITEM
HALBZEUG. ODER ROHMATERIAL 4 = RAW-MATERIAL

% % % OUR EXPERIENCE: THIS FEATURE IS USED VERY SELDOM AND ‘IT IS VERY EXPENSIVE
TO DESIGN AND MAINTAIN
WE DON'T EMPHASIZE IT IN ALL APPLICATIONS

APPLICATION PROGRAMS (6

GORCE USER TO CHECK HIS ENTRY, WHERE 1T MAKES SENSE

EINGABESATZ ZUR BUCHHALTUNG ) o A3 AR
B R BREMEN - PFORZHEIM

'

sA @ 'BERATER EEEIY .MAND EEl] BUCH-DAT

BUCHUNGS-DATUM :

LR L0 555554 ] H/S JJ ST/SK-BET

GEGKTD BV BELEGART BELEG-NUMMER (¥ 1.AUSGL . NR
L.AUSNR m(z% KOST KOST-TRAEGER

VALUTA FAELLKEIT BERLIN-HILFE MAHNSTUF W KZ SCHECK
SKTO-PROZT SKTO-FAEL NE |] KONST J§ ARTIKEL-GR KZ FINANZPL
ZAHL-ZI1EL SONDERFELD SONFELD 2 ‘ SKT.FAEH.BETRAG

MENGEN-FELD ] RESERVE [ |

Ihre Buchung. Mit f/ koennen Sie stornleren

"PLEASE CHECK THE RESULT OF YOUR ENTRY. IF NECESSARY CANCEL WITH F®

E2 18
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Ugser Traiming

OUR PROGRAM:

< INTRODUCTION INTO INTERACTIVE DATA PROCESSING

7 C:) UPDATE TRAINING FOR STANDARD USERS

X0
@ < QUERY FOR NON-DP PERSONNEL
<l =L
Mot

< UPDATE TRAINING FOR QUERY USERS

< APPLICATION-TRAINING

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 19

£2 19

User Training ()

INTRODUCTION TRAINING

> 1/2 DAY THEORY, 1/2 DAY LABS
D> TERMINAL USE

>  HARDCOPY-PRINTER USE

> HOW TO LOG ON

> HOW TO USE THE MENUES

D> TRY SOME TRANSACTIONS

> HANDOUTS: @

- SLIDE COPIES

- TERMINAL AND HARDCOPY USER MANUAL
(SIMPLIFIED AND TRANSLATED)

=~ CHECKLIST FOR TROUBLESHOOTING

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 20
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User TPraiming (2)

UPDATE TRAINING FOR STANDARD USERS

:) REPEAT INFORMATIONS FROM INTRODUCTION AFTER SOME
WEEKS/MONTH OF PRACTICE WITHIN 1 DAY THEORY

) HOW MTS WORKS

) HOW TO IMPROVE RELIABILITY OF DATA
COMMUNICATION

D STRATEGIES FOR LESS RESOURCE-
USAGE AND BETTER RESPONSE TIMES

) HELPFUL HINTS AND TRICKS
FOR TERMINAL- AND HARDCOPY
USAGE

) WHAT A COMPUTER HAS TO DO
FOR A "SIMPLE TRANSACTION"
(OR WHY DOES IT TAKE SUCH A
LONG TIME)

T DIFFERENCES BETWEEN JOBS AND
SESSIONS

D ReasonABLE UsE oF QUERY

) MORE INFORMATIONS ABOUT TROUBLESHOOTING

SOME EXAMPLES 44

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 21

E2 21

C MTS Dateniibertragung

RECHENZENTRUM
BREMEN/PFORZHEIM

HP 3000

|SSLC \QOST STAND-

,\l\.EITUNG
\
\
\
© ANWENDER
&
W
A
<&
di“ 1. TERMINAL
&
NS Z. TERMINAL

. 3. TERMINAL
S

USW.,

UPDATE RECHENZENTRUM HERBERT SEITZ KG PAGE: 22
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- DANACH ERFOLGEN EINE REIHE VON
ZUGRIFFEN AUF IHRE DATENBANKEN,
VOR UND NACH JEDEM ZUGRIFF MUSS
IN EINER TABELLE DIE ENTSPRECHEN-
DE KENNZEICHNUNSG ERFOLGEN, DIE
KONKURRIERENDE ZUGRIFFE REGELT.
SIE KONNEN SICH DIESEN REGELUNGS-
MECHANISMUS WIE EINEN POLIZISTEN
VORSTELLEN, DER DEN VERKEHR AN
EINER VERKEHRSREICHEN KREUZUNG
MmIT 20(!) ODER MEHR EINMUNDUNGEN
REGELN SOLL

UPDATE

RECHENZENTRUM HERBERT SEITZ KG

PAGE:

23

E2 23

LISTEN SELBST GEMACHT - WIE FUNKTIONIERT DAS ??

DER ABRUF
EINER LISTE

RECHNER

DER "OFF-
LINE DRuck”

MIT DEM LISTEN-ABRUF WIRD EINE PLATTENDATEI
ERZEUGT (KEIN PAPIER BEDRUCKT)

ERST DAS OFF-LINE DRUCKEN BRINGT DIE PLATTEN-
DATEI AUF PAPIER

UPDATE RECHENZENTRUM HERBERT SEITZ KG PAGE:

24

£2 24



User Traiming (7)

APPLICATION TRAINING

CLASSROOM-TRAINING OR TRAINING ON THE JOB
(KIND AND TIME DEPENDS ON APPLICATION)

"TRAINING COMPANIES” FOR
TEST AND TRAINING IN ALL
APPLICATIONS

c:§> FREE PHONE IN CONSULTING
FOR ALL USERS

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 25

E2 25

User Training ()

QUERY FOR NON-DP-PERSOMNEL

) 3 3-4 pAvs WITH 7 LABS

QUERY FOR USERS., ONLY INFORMATION RETRIEVAL
(NO UPDATE AND DELETE)

DATABASE. TERMS AND THEORY (VERY LITTLE)

HOW TO USE "HELP, FORM"

SMALL REPORTS WITH
“List”

& 44 &

"FIND" COMMAND
(OR HOW TO TRANSMIT
MR, BOOLE'S MESSAGE )

. ovo*
sireeees02® 00 D

HERTee

§§=========;:=’J

) COMPLEX REPORTS

SOME EXAMPLES

UFS2 RECHENZENTRUM HERBERT SEITZ KG

PAGE: 26

E2 28



CBUNG:

DATA SET NAME
DATA ITEM NAME

FORM
FO
SETS

ITEMS
PATHS

RICHTIG FALSCH

FO

FO PATHS
FORM KDSTAM
FOR KDNR
FORM

F ITEMS
SETS FORM
FORM ITEMS SETS
FOR KDSTAM

IMAGE / QUERY RECHENZENTRUM HERBERT SEITZ KG

PAGE:

27

£2 27

REPORT BEISPIEL

B _RPO1]

PROCEDURE: RPO1%

001 R

002 Hi,"AUFTRAGSUEEERSICHT VOM",30
003 H1i,DATE, 40

004 Hi,"SEITE",60

00S Hi,PAGENOD,65,SPACE Al
006 H2,"AUFTRG",6

007 H2,"DATUM",13

008 H2,"KDNR",19

009 H2,"KUNDE",26

041 H2,"MENGE",S4

012 H2,"UK-PREIS",65G

043 H2,"AUFTRGS-WERT",78,SPACE Al

014 G4i,"ARTIKEL:",8,SPACE B1,SPACE A1 ) Druck der Arhkel-Nv

04S Gi,ARTNR,18 und ne\ﬁdnu“nﬁ be.

016 G1,ARTKBZ,29 weuwes  Rebiicel N ¢

017 Ti,R2 JLascen Rca.l Lo nenes Pet.Nr.
018 D1i,AUFNR,b6

019 Di,AUFDAT,13

020 Di,KDNR,20

0214 Di,KDKEZ,2

022 Di,AUFMENGE,S4,E4

023 EL,"222227Z9"

024 D1i,ARTVKPR,65,E2

025 Ri,L,AUFMENGE

026 R1i,M,ARTVKPR

027 R2,A,Ri

028 Di,Ri,78,E2

035 E2,"222Z719.99"

036 E3,"“22222729.99-"

037 T4,AUFNR,&6,COUNT

038 T4, "AUFTRAEGE",16

039 T4i,AUFMENGE,S4,E1,ADD
040 T4{,R2,78,E2

041 T4,ARTVUKPR,65,E2,AVERAGE
042 LINES=15S

Sﬁnethueu A»uﬁ’(a.xauuk
¥ Kuulieran Au{—fnamaf jc Acklel

043 PAUSE
044 Si,ARTNR
045 END

IMACE/CUERY RECHENZFNTRUM HERBRERT SEITZ KG PAGE: 28
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User LoUMERtatiom

=) STANDARD DOCUMENTATION FILES
(FOR MANUAL PRINTING) ARE USER ACCESSIBLE

= USER MAY SUBMIT HIS ADD ON DOCUMENTATION
INTO THE SAME DOC FILE

@ =) MANUAL FOLLOWS THE TYPICAL PROGRAM

SEQUENCE
gl

=> ANY NEW INFORMATION ON THE
SCREEN IS DISPLAYED WITH PICTURES

SEE EXAMPLE NEXT PAGE ...

UFS2 RECHENZENTRUM HERBERT SEITZ KG

PAGE:

29

E2 29

HERBERT SEITZ KG

V7
"

(Kunae

DIAL.OG

Seinjer o

ANWENDUNGEN

DISPOITIONSERFASIUNG

WIR HABEN IN UNSERER GRUNMMATHE WIEDERUM DIE MATERIAL -
NUMMER A UND DEN VERARFEITUNGSICHLUESZEL D FUER DIE
ERFASSUND DER DISFOSITION EINGEGEREN ES ERSCHEINT DIE
ABGEEILDETE MAZHE

- L A
RWEITERTE BEZEICHMUNG ZEILE 2
ST 3011/4508
190174715

LOECKNER -HAMBURG

FUER DIESES FELD GILT WIEDER DIE REREITS
GENANNTE REGEL FUER DATUMSERFASSUNG

DISPQSITIONSMENGE ( 2 KOMMA STELLEN,
LOGIK WIE BESCHRIEBEN )

IN DIEZEM FEI D HANN DER EINZELFREIS EINGEGEPEN
WERDEN WIRD KEIN WERT EINGEGEEEN 20 HOLT DIE
MASCHINE. FUER DIE BEWERTUNG DES ALFTRAGE-
BESTANDEZ . DEN FREIZ AUS DEM LAGERSTAMMSATIZ

T ;

T
1 O 10 7% !

£2 30



FE AR S

- CHTL {CONTROL)> DIE CONTROL-TASTE WIRD ZUR UMKEHRUNG VOH
NORMALFUNKTIOHEN BZW. ZURK STEUERUNG VON
SONDERFUNKTTUHEN VERWANDT. ZUR AUSFUEH-
RUNG EINER SOLCHEN SONDERFUNKTION MUSS
STETS DIE CONTROL-TASTE FESTGEHALTEN
WERDEN UND EINE WEITERE ANDERE TASTE GE-
DRUECKT WERDEN. SO IST Z.B. DIE CONTROL-
TASTE FESTZ2UHALTEN UND DIE TAB-TASTE 2U
BETAETIGEN, WENN MAN FELDWEISE RUECK-
WAERTS SPRINGEH WILL.

- SHIFT-TASTE MIT DER FESTGEHALTENEN SHIFT-TASTE KOEN-
NEH DIE JEWELLS IM OBEREN TASTENBEREICH
ANGEZEIGTEH ZEICHEN EIHGEGEBEN WERDEN.
IM BEREICH DER BUCHSTABEN A - 2 DIENT
DIE SHIFT-TASTE WIE DIE BUCHSTAREN-UNM-

SCHALTTASTE BE{ SCHREIBHASCH RUR AN-
STEUERUNG VON GROSSBUCHSTAP EGEL
FALL (ST JEDOCH DURCH DI IGU-
RATION <CAPS-LOCK-TASY? SHIFT-
TASTE DER GROSSBUCHS THGESCHAL ~
TET.

- LEERTASTE DIE BREITE UHTEREN TASTATUR-
BEREICH D, DER SCHREIBMASCHINE,

ZUR EINYp RZEICHEM., DIESE TASTE
SEREN TASTEN AUCH EINE
NKTION, DIE BE! LAENGEREN

TASTE WIEDER AUSGESCHALTET VIRD,
- DEL-TASTE NICHT YERWENDEH,

- RETURN-TASTE DIE RETURN-TASTE HAT NUR UNTER FOLGENDEN
BEDIHGUNGEH DIE FUNKTION EINER SENDE TASTE
C2UNM RECHNER):

o DAS TERMIHAL IST NICHT IN EINEM
MEHRTERMIHALBETRIEB (MTS)> ANGESCHLOS-
SEN

o SIE ARBEITEH Z.ZT. NICHT IN BILDSCHIRM-
MASKEN SONDERH IN ABFRAGE- ODER
DRUCKPROGRAMMEN <MEMHUE, QUERY, OFF-
LINE-DRUCK?

GE-CH 01.10,79 PAGE: 31
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NEW APPROACH TOWARD SYSTEM IMPLEMENTATION

JEAN PIERRE THEORET
ALan Rowan (UK)

J. P. THEORET
INFo-BouTique LTD
7575 CANADA Hwy

ST. LAURENT, QUEBEC
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Abstract: (No more than 200 words)

From every where one can see new trend in System Implementation

Cost of hardware is going down and cost of people is going up.

This is not a new fact, but it is only recently that research

have made significant break through to adjust System Implementation to

this new reality.

+kH+ﬂﬂﬂﬂﬁ&b&?~+&ﬁguegee—efe—+n+fﬁﬂﬁeeﬂT—ﬂeﬂ-mefhpﬂs-afe—ﬂeve%oped to

optimize people. This is happening, not only at the level of

programmer with program generator, but also at all level of data

processing activities ie: design, documentation, training etc

This new approach seem to prepare data processing world to what

is realy coming next........
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I. Presenting. . . Customer Information Products

As the use of computers and the range of technical expertise of
users expands, the role of customer training and documentation is be-
coming a more vital part of computer system support. In turn, computer
course developers and technical writers must establish direct contact
with customers to ascertain technical and functional needs, likes and
dislikes. This presentation should serve three purposes: 1) define
HP's perspective on training and documentation: 2) inform our user
base of our plans in this field: 3) solicit input from our users.

The intention of this meeting is to inform and to be informed, that
is, to open a direct communication link between the factory and the
user.

The Customer Information Products staff of Information Networks
Division provides training and documentation for two families of HP3000
software products: Productivity Products and Office Products. Produc-

tivity Products include all data management tools, such as IMAGE/3000,

VPLUS/3000, QUERY/3000, and KSAM/3000. Also included are language compilers.

Office Products include graphics packages, text editing/word processing,

and office printing systems.

Far all products serviced by the Customer Information Products group,
there is an underlying philosophy of training. That is, we consider
ourselves successful when we make customers successful in using the
HP3000. We have found two basic ingredients necessary to do this: 1)
carefully analyze customer needs: and 2) research what type of users

will use each particular product.
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II. Analysis of Customer Needs

The focal point of customer training is the user. In analyzing
customer needs and user types, we are attempting to produce training
and documentation materials which are totally user-oriented. The new
materials we are developing attempt to present only relevant information
to each user, in a manner best suited to that user type. We no lcnger
try to present all information to all users, presented in the same
fashion. In most cases this has become an impractical method of train-
ing.

In our analysis of customer needs we take many issues into
consideration. Among these are: quick start-up, task-oriented training,
cost-effective training, accurate and detailed product description,
readily available training, increased system use, and increased produc-
tivity. We are particularly aware of the need for customers to use a
product efficiently soon after purchase. By developing training which
is task-oriented (in other words, "how to. . .", rather than a strict
reference type of presentation), we are able to reach many more users
and have users avoid much frustration. ’

The issue of cost-effective training can be presented from several
points of view. Training which is streamlined to the needs of each
user demands less time. Also, many of the training classes we are now
developing are self-paced. This means there is no travel expense involved,
and the user needn't be away from the office for extended periods. This
also makes training available to many users who would not have been sent

to a class.
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II. Analysis of Customer Needs (continued)

Because it is a necessity for our training and documentation to
be accurate and detailed, we are implementing a formal evaluation
procedure as part of our course development cycle. The evaluation
plan will be discussed later in this paper.

By making training accurate, specific to the user, readily
available, and cost-effective, we will assist customers in increasing

use of their systems and consequently increasing productivity.
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IIT. Analysis of User Types

In analyzing user types, we address two questions: 1) who
are the users: and 2) how will they use the product?

The first question (who are the users?) must be viewed from
a historical perspective. Traditionally, most computer users were
trained and experienced computer professionals. Until recently, most
users were programmers. Today's HP3000 users include: experienced
and inexperienced programmers, system administrators, data base
administrators, data entry clerks, graphic designers, secretaries,
office principals, and clerk/typists. Each of these user types has
a different level of computer technical background and requires ap-
propriate training.

The second question (how will they use the product?) can best

be addressed with sample questions we ask in developing materials.
Specifically, we try to ascertain what the tasks of each user will be.
For example, will a programmer be responsible only for using a subsystem,
or will he be responsible for optimizing its use? Also, is this the
only training the user will receive? Will he have assistance in using
the product, or should this training make him self sufficient with the
product? Is this product similar to other products this user might be
familiar with? Are there other subsystems which should be mentioned
in the training, because of products likely to be used together? Although
specific questions about each user's tasks vary from product to product,

the basic questions, such as those listed above, remain the same.
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IV. Instructional Modes

After considering customer needs and user types, we are able
to decide on an instructional mode. That is, what type of training
and documentation should we supply? Once agin it is necessary to
take a historical perspective. When the majority of users consisted
of experienced programmers, classroom training and reference docu-
mentation served the purpose best. Reference manuals usually provide
the necessary information for computer professionals to begin using
a new product and supply more detailed information as they proceed.
Classroom training provides users with technical information about
the product, as well as application information for individual users.
A well-versed instructor can usually supply necessary technical in-
formation for spcific applications.

Now, as the use of computers increases, we are seeing many
different types of users, more and more of whom are non-computer
technical. These users usually require more training than the users
of the past, and a different type of training is required. In most
cases, a tutorial approach to new materials better serves the needs
of these users than does reference documentation. Also, most users
prefer to learn on their own, at their own pace, with new materials
presented incrementally. Thus, the current emphasis is on developing
more tutorial documentation and interactive self-paced instruction

materials.
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Iv. Instructional Modes (continued)

Since some users have expressed interest in having contact
with an instructor although they learn best at their own pace, we
also plan to experiment with monitored self-paced instruction. With
this type of instruction, students can work and learn at their own
pace, but at an HP training center and with an experienced HP instructor

present. The instructor will introduce the product, guide students

through the self-paced course, and answer application specific questions.

But what exactly is interactive self-paced instruction? Inter-

active refers to using the HP3000 to learn about the HP3000. That

is, all interactive instruction involves direct hands-on use of the
system in the learning stages. The system is not only the object of

the instruction, it is also the means. Self-paced refers to a method

of allowing the user to learn at his own pace. The user can determine
when he will take modules of a course, how long he will spend on each
module, and whether or not he should repeat modules before going on

to subsequent lessons.
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V. Media

The next question is: What constitutes interactive self-paced
training? Depending on the needs and users, we pick a mixture of
available media. Media we are currently using or exploring are:
workbooks, audio cassettes, video tape/disc, on-line HELP facilities,
and total on-line training. Even media such as workbooks and audio
cassettes are part of interactive training, since we always couple
them with use of the system. For example, a student will use a work-
book or audio cassette while sitting in front of his/her terminal and
will actually use the system while reading or listening. Explicit
step-by-step instructions walk the user through the procedure of using
the particular subsystem.

Examples of interactive self-paced instruction with workbooks
are: A Guided Tour of the HP3000 and Using DSG/3000. A self-paced
course using audio cassettes is Using COBOL II. Video disc and total
on-line training are currently being explored. One module of on-line
training is already available as part of the System Manager classroom
course. We are also currently working closely with the IND lab in
designing the on-line HELP facility which accompanies many of our

products.
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VI. Measuring Effectiveness

In evaluating our courses, we focus on the user once again.
There are two methods we employ to gather input from our customer
base. The first is by meeting formally or informally to exchange
general information and opinions. This is what we are attempting
to do today. The second method is by including direct interface with
customers in the course development cycle.

The major steps in the course development cycle are outlined
in a flowchart on slide VI.3. Notice that we include “hree stages of
materials evaluation once development has been completed: 1) materials
are tested for technical accuracy and functionality at internal HP
sites: 2) materials are tested for technical accuracy and functionality
with customers: and 3) we check known support problems to gather in-
formation for revising materials and for planning future training. The
boxes with shading on this flowchart represent the stages of course
development during which customers are involved. Notice that we work
with customers in the investigation stages, as well as in the test
and follow-up stages. We are making an effort to work directly with

customers as much as possible.
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VII. Training Plan

Finally, it is time to introduce our entire training plan.
The best way to do this is to present the courses available according

to user type. For the sake of simplicity we have chosen to outline

our courses here around five different types of users. Naturally

these courses can be useful to other than the user types presented

here.
At present there are two courses for the end user, that is, the

non-computer technical user. These are: A Guided Tour to the HP3000,

which introduces the novice user to the major subsystems of the HP3000,

and Using DSG/3000, which provides the non-programmer instruction in

S1INaoyd 321410

using the interactive interface of Decision Support Graphics/3000.

any
S1INd0Yd ALIAILINGOUd

For the system administrator there are currently two classroom courses:

System Operator and System Manager. For the data base administrator

The application

000¢dH Y404
ONINIVHL ¥3WOLSND NI SNCILIIYIQ MIAN

there is currently one classroom course: IMAGE/3000.
programmer has several courses available. Among them are: the self-
paced course for COBOL 11, and the classroom courses: Programmer's
Introduction, IMAGE/3000, VPLUS/3000, DSG/3000 Programmatic Use, 2680
Laser Printing System. The programmer analyst currently has one
classroom course available: Application Design.

At this point we would like to get your input on existing

customer courses and what you would like to see in the future.

1
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3.

PRODUCTIVITY PRODUCTS:

- DATA MANAGEMENT TOOLS

-+ LANGUAGES/COMPILERS

OFFICE PRODUCTS:

- GRAPHICS PACKAGES

- TEXT EDITING/WORD-PROCESSING

- OFFICE PRINTERS
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WHO ARE THE USERS?

TECHNICAL,

COMPUTER PROFESSIONALS

MORE FIRST-TIME USERS

AND

NON-EDP PROFESSIONALS

111.3.

A

HEWLETT
PACKARD
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USER TYPES

WHO ARE THE USERS?

HOW WILL THEY USE THE PRODUCT?
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PACKARD
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HOW WILL USERS USE THE PRODUCTS?

0 WILL PROGRAMMERS BE RESPONSIBLE FOR OPTIMIZING SYSTEM USE AS
WELIi. AS USING THE SYSTEM?

0 DOES THIS PRODUCT REFLACE A PRODUCT THE PROGRAMMER ALREADY
KNOWS?

0 HOW DOES THIS PRODUCT RELATE TO OTHER PRODUCTS?

0 IS THIS TRAINING STAND-ALONE?

O WILL THE DATA BASE ADMINSTRATOR DESIGN NEW DATA BASES, OR SIMPLY
MAINTAIN EXISTING ONES?

0 WILL THE OFFICE PRINCIPAL NEED ACCESS TO DATA BASES?

0 WILL THE DATA ENTRY CLERK NEED TO USE PROGRAMS CR UTILITIES, OR
JUST ENTER DATA?

HP3000 USERS INCLUDE:

77 7 é 7 7
DATA ENTRY , DATA BASE )
RK -~ ADMINTSTRATOR
CLE ADMI} ,B /p ,
- EXPERIENCED OFFICE
- /PROGRAFIMERS :: PRINCIPAL
77 7 "7 7 — .
s, SYSTEM ;7
, ADMINJSTRATOR /] SECRETARY
/4 /__/ s
GRAPHIC
DESIGNERS CLERK/
TYPIST
TECHNICAL, COMPUTER PROFESSIONAL
777
(/7 1/~ SLIGHTLY COMPUTER TECIHICAL
L 1
- NOMN COMPUTER TECHNICAL
1.4, A Badkans
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WHAT IS INTERACTIVE SELF-PACED INSTRUCTION?

INTERACTIVE -  UsSING YOUR HP3000 TO LEARN
ABOUT THE HP3000

SELF-PACED - THE USER SETS HIS/HER OWN PACE
OF LEARNING

INSTRUCTIONAL MODES
WHERE WE'RE GOING:

oooaaagaodd
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MANAGERS

JINALYSTS | PROGRAMMERS OPERA

END USERS
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MIXED MEDIA
FOR

INTERACTIVE SELF-PACED INSTRUCTION
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