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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.

BO 9

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
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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.
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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
}
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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
8002
8003
9999
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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
CanaDa H4T 1V6

A. Rowan
InFo-BouT1que (UK) LTp
St. LeonHARD House

98 HarwooD RoaD
FuLHAN, LonDON

Cq
LLFORFWPE
Rs

Presentation Abstract

Presentation Title: _NEW_APPROACH TOWARD SYSTEM IMPLEMENTATION

Author(s): JEAN PIERRE THEORET =ALAN ROWAN (Uy)
Title(s): VICE PRESIDENT PRESIDENT
(" cs-r24013
Address: ____INFQ-BOUTIQUE —LTD 7575 [RANS CANADA HWY
ST LAURENT , QUEBEC, CANADA H4T 1Vé6

INFO-BOUTIQUE (UK)LTD ST LEONARD HOUSE,
98 HARWOOD RD, FULHAN, LONDON

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.

E4 5
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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

-O"dvxdvd
11373
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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?

(O]
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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:
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(D]

HEWLETT
PACKARD

E4 30

E4 29



MIXED MEDIA
FOR

INTERACTIVE SELF-PACED INSTRUCTION

DD\@EEE /@]

WoRK Books
VIDEO TAPE/DISC

ON-LWE HELP
FAcietTy

Audio OISSENES

IHELLO

ON-LINE TRAINING

V.1.

MEDIA

(O]

HEWLETT
PACKARD

gEn 32

th 31



MEDIA

AUDIO CASSETTES

\° °

— :\—-41}5:5;“__%

y amm—

UsIiNG PSe

@ HfP 3000 @
self-Paced Learning
I

V.4.

(]

HEWLETT
PACKARD

MEDIA

WORKBOOKS

V.3.

E4 34

[ padcans

E4 33



(“9\

o
MEDIA
ON-LINE HELP FACILITY
/
YA
Ve | O Probon

&
bl

MEDIA

VIDEO TAPE/DISK

U Badicans




MEASURING

EFFECTIVENESS

[ () e

V.7,

MEDIA

ON-LINE TRAINING

(D]

HEWLETT
PACKARD

E4 38

E4 37



Ready to
begin new
course

Study new

Product

!

Yes
AN

Ana1yze.how . \\ Dev. course

gzogge&n\ materials (____l " COURSE
\ \ DEVELOPMENT
AN L\ AN CYCLE
alyse wio

nalyze who \ Design

users will )

be. \ N\ A course

\ \ \ \

Vi.3. [ () e
/\
GENERAL CUSTOMER COURSE DEVELOPMENT
INFORMATION INPUT CYCLE

/

VI.2. [ padano

E4 40

E4 39



WE

NEED  YOUR

INPUT!

3

HEWLETT
PACKARD

(1)

(3)

INTERNAL  TECHNICAL
AND FUNCTIONAL TESTING

CUSTOMER FOLLOW-UP FROM
SUPPORT POINT-OF-VIEW

EVALUATION PLAN

(2)

CUSTOMER TECHNICAL
AND FUNCTIONAL TESTING

(D]

HEWLETT
PACKARD

B4 4l

£l 42



A Guided Tour
To The HP3000

VII.2.

NEW PRODUCT TRAINING PROGRAM
FOR:

END USER

Using
DSG/3000

VII.1.

TRAINING PROGRAM

(O

a3

HEWLETT
PACKARD

HEWLETT
PACKARD

E4 44

E4 U3



E4 y¢

NEW PRODUCT TRAINING PROGRAM
FOR:

DATA BASE ADMINISTRATOR

IMAGE/3000

[ 5adano

VIT.4.

£y Us

NEW PRODUCT TRAINING PROGRAM
FOR:

SYSTEM ADMINISTRATOR

System
Manager

System

Operator

HEWLETT
[ () Preiret

VII.3.



NEW PRODUCT TRAINING PROGRAM

FOR:

ANALYST

Application

Desi%g
<

Vil.6. [ () Pt
=
NEW PRODUCT TRAINING PROGRAM
SPL/File
FOR: System
APPLICATION PROGRAMMER
Learning
COBOL i1

Special
Capabilities

Programmer's
introduction

‘\___//

<:\ IMAGE /3000

~

Introduction
To MPE

S~

Measuring

System
Performance

VPLUS/ 3000

: G300 2680 Laser
Frogramatic Use Printing System
rinti 3

/’5’\\ -
N

\\
VII.5.

[ D ISR

HEANTE



NU- DATA APS TEL. 01298 27 22
LYNGBYVEJ 70-72 APS REG 78 18
2100 KZBENHAVN 2 GIRO NR. 7 21 80 60

D

A presentation of IPB, system
for Interactive Planning and
Budgeting by NU-DATA ApS.

INTEBACTIVIE
PLANNING
AN D
BUDGETINGG

E51 £5 2



IPB, system for Interactive Planning and Budgeting

Abstract: The structure of all planning, budgeting and calculation can
in principle be described as:

IPB is an interactive system developed for financial planning and
budgeting purposes with particular emphasis on the simulation side. DATA MODEL

The system has its own "model language" which makes it flexible and l AJ
easy to use - also for persons without any kind of EDP experience.
This enables the user to investigate the impact of uncertain future
conditions and improves his understanding of the consequences of

REPORT

R
ESULT LAYOUT

alternative actions.

The IPB system is an efficient tool for the manager who knows the
problem of not being able to achieve information about the effects

on earnings and cash-flow of some specific changes of policy, in a

sufficiently quick and accurate manner.
BEPARIAENT BURGET - 1981
DIPARTMENT: XX

Any accountant or financial manager who knows the problem of being FIRST  SECOND  THIRD  FOURTK  TEAR  RATIO
QUARTER QUARTER - GUARTER QUAEIER 1181 2/SALES

stuck in daily routines, unable to deliver the anyalyses that manage- | e
. . TURNOVER PROD. XXX 593250 7261250 261250 895000 3011730 100.0

ment justly wants but seldom gets, can also profit from the IPB < UNIT COSTS auenen 326288 416688 418688 492001 145645 3.0
CONTEIBUTION ...... 2e8962 342082 342582 403199 135328 5.0

system. uACES, FORERAN .... 30600 30600 m:o 30800 mu: ‘C.I
LLrCIRICITY L. en 12500 125¢0 13700 13700 52400 1.7

- LVEKHEAD  o...eene

1180486 3.2
rersrreraes

UEFT. CONTRIRCTION

ELLLET CONEITIONSS
srrae

sresressrssse

SALE Tk UNITS (XXX) 130 1450 1450 1600
FRICE FR UNIT (XXX) 2% 32% 525 360
ULGES, FOREAAN ... 30600 3csc0 30600 30600
ELECTRICHTY Loonnne 12500 12300 13700 13200
CONTAIEUTION FATIO 0.45 0.45 0.45 0.45

When combining DATA with certain arithmetic rules (a MODEL) a
RESULT is produced. If the RESULT is combined wilh a REPORT
layout the finished text will be written out.
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IPB is made to handle exactly this structure, and the calculation

and the writing out of a budget is very simple:

REALIY FOR COMMAND
1.00 EUILD RESUL FROM NODEL AND DATA

REABY FOR COMHAND
1.00 URITE RESUL AFTER FORN

Thus the computer takes care of the calculation/typing work
and the decision makers can concentrate on alternatives. The
consequences of alternatives can be illustrated like this:

READY FOR CONHAND
1.00 ALTERNATIVE TERNINAL
1.00 DATA1 DATA2 DIATA3
1.00 03,07
1.00 INFLATION 0.5

An inflation rate of 0.5 per cent per periode will be added to
the information in the three sets of data in lines 3 and 7.

If DATA1, 2 and 3 contain information about three departments
three department budgets can be made using the sare calculation
rules on all three sets of data.

READY FOR COMMAND
1.00 BUILD BUDG! FROM MODEL AND' DATA1Y
1.00 BUILD EUDG2 FROM MODEL AND DATA2
1.00 EUILD BUDG3 FROM MODEL AND DATA3

E5 5

The ddpartment budgets can be added up to a total budget:

READY FOR COMMAND
1.00 AID RURGY EUDG2 RBUDG3 TO TOTAL

The TOTAL result can now be written out according to the same
report layout as the department budgets:

READY FOR COMMAND
1.00 WRITE TOTAL AFTER FORN

If several alternatives arc made in relaticn to the base budyet
it is only the changes which will be of interest. If the new
budget is deducted from the old one these changes will be in
focus:

REAIY FOR COMMAND
1.00 SURTRACT OLI' TOTAL TC CHANG

When the budget is to be written out the command JUMP can be
used. This entails that only the lines whose valuc differs
from 0 (zero) are written out. The text will have the usual
layout, but only factors which have been changed compared with
the original ones will be included.

READY FOR COMKARD
1.00 URITE CHANG AFTER FORN JUNF

t5 6



IPB has about 60 commands and instructions of which 7 are used
in the above examples. These commands/instructions make it very
easy for people without EDP experience to make their own models
and reports, and also registration and processing of data are
facilitated.

In the following we will give a brief description of the various
commands and instructions.

E5 7

Summary of commands and instructions and their most important

characteristics

COMMANDS

ADD file nametl, ..... , file name n TO file name.

Adds two or more data files line by line and column by celumn.
TERMINAL

ALTERNATIVE REFERENCE file name
These commands are used to analyse 'what if' situations. New alter-
natives can often be analysed by modifying existing data files
(e.g. insertion of new figures, adding a constant value to existing
values, change of percentage, or making an alternative inflation).
By using the command ALTERNATIVE such modifications of existing data
can be made in three different ways:-

- line by line
- in a sequence of lines

- in lines and files referenced in a file (if the command is
REFERENCE) .

AUTO file name
Executes a sequence of commands and instructions stored on the

strategy file in question.

BUILD file name FROM file name (AND file name)
This command results in accomplishing an arithmetic operation
defined in a model file. The result of the calculations will be
stored on an existing data file or on a new data file. If the
calculations require input the command (AND file name) specifies

where the input can be accessed.

COPY file name TO file name
Copies files. Especially useful in connection with alternative

calculations (ALTERNATIVE) if a copy of the original data is

required.
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DATA file name
Entry of data. The data entered will be kept on a data file of the
specified name.

DIVIDE file name 1, ....., file name n TO file name
This command allows the user to divide data files quantity by
quantity.

GET file name
Creates a new file by joining 1lines from one or more existing
files.

MATRIX file name * file name TO file name
The command executes different kinds of matrix operations.

MERGE file name 1, (file name 2) TO file name
This command enables the user to create new data files from
existing data files in any possible way.

MODEL file name
Definition of arithmetic operations. These will be kept in a file
under the specified name.

MULTIPLY file name 1, ....., file name n TO file name
The use of this command multiplies two or more data files
quantity by quantity.

PURGE file name
Deletes the file.

REFERENCE file name
In connection with alternative calculations it may often be use-

ful to alter several lines in different data files by one
operation. For instance all lines ¢ -aining information of a
currency will be changed by a percentage as a result of a new
rate of exchange; or all lines containing information of the
price of petrol per gallon will be increased by the amount XX,
which is a new tax. The REFERENCE command allows the user to
combine any data line in any data file by a reference.

E59

REPORT file name

Definition of output structure, i.e. which lines and columns from
which file are to be written and which layout is to be used.

SCHEME file name

STOP

This command is used to design and print schemes for data.

Terminates the program.

STRATEGY file name

Allows the user to create a chain of commands and instructions. The
sequence of commands and instructions will be kept in a strategy

file after which it is possible to execute the sequence by one command
only. This command can be used for example when the company budget

is to be gathered from several department budgets, etc.

SUBTRACT file name 1, ....., file name n TO file name

Subtracts data files quantity by quantity.

UPDATE file name

Any column and line in the specified data file can be updated
(changed) by the use of UPDATE.

WRITE file name AFTER file name

This command prints a data file according to the structure specified
under REPORT.
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INSTRUCTIONS

COLUMNS
The system operates with columns 1 - 30. If the user wants to
change the number of columns or if certain columns should be
reserved for later use the instruction COLUMNS should be applied.

CONSTANT
Replaces specified data by a constant.

DATE
Writes today's date.

DECIMAL
Controls the number of decimals in the output.

DIVISOR
This instruction is used to reduce the values in one or more
lines in a data file by a divisor.

FACTOR
This instruction is used to increase the values of one or more

Tines in a data file by a factor.

HEADING
Prints a heading on all pages in a report.

IF

Used as a conditional expression under GET and MERGE.
IF - - - ELSE

Logical espression which can be used in the calculations.
INFLATION

Adds inflation to defined data lines (a percentage calculation).
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INTER

LINE

LIST

MINUS

MOVE

NEWCO

PAGE

PERCE!

VAL

A1l lines in data files, model files, report files, reference files
as well as in strategy files are numbered. The system generates
line numbers automatically with increments of 1. This éan, however,
be changed arbitrarily by the instruction INTERVAL.

Prints a line of specified characters in the report.

Gives a listing of the file which is in use.

Subtracts a constant from data specified by the user.

Moves one or more columns in a data file.

L

Changes the number of active columns in data and model files.

Changes to a new report page.

NTAGE
Changes specified data by X per cent.

PLACE

PLUS

READY

Is used to copy sequences of lines as well as single lines from a
data file to a model file.

Adds a constant to data specified by the user.

Terminates the use of any command; the system is then ready for a

new command.
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RECIPROCAL

Gives a reciprocal change on one or more lines in a
data file

SEQUENCE
Controls the sequence in which the columns are to be printed in
the report.

SUBHEADING
Prints a column heading.

TEXT
Inserts a text line in the report.

UNIT ) .
Defines the unit in which the output should be printed. E£.g. the

output is wanted in thousands (UNIT 1000), hundredths (UNIT 0,01) etc.

Cxx
Defines the column number. Arithmetic operations can be executed on
lines as well as on columns.
Dxxx.xx
Definition of data lines (up to 99999 in one data file).
DMxXX . XX
Modifications of data line xxx.xx
LXXX . XX
Definition of model Tines (used when arithmetic operations are
executed on columns).
MXXX . XX

Modifications of line xxx.xx

Pxxx.xx - Pyyy.yy
Purges 1ines xxx.xx - yyy.yy
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Commands

Instructions

ADD

ALTERNATIVE

AUTO

BUILD
CCPY

CPU

DATA

DIVIDE
GET

Survey of cormands and instructions

MATRIX
MERGE
MODEL

MULTIPLY

. PURGE

. REFERENCE
REPOR

SCHEME
STOP

STRATEGY

SUBTRACT
UPDATE
WRITE

COLUMNS
CONSTANT
DATE
DECIMAL
DIVISOR
FACTOR
HEADING
ELSE
IF
INFLATION
INTERVAL
LINE

LIST

MINUS

MOVE
NEWCOL
PAGE
PERCENTAGE
PLACE

PLUS

READY
RECIPROCAL
SEQUENCE
SUBHEADING
TEXT

UNIT

Cxx

Dxxx.xx
Dixxx. xx
Lxxx.xx
MXXX . XX
Pxxx.xx
*(asterisk)
;(semicolon)
Data Tine
Model Tline

Column calculation

*

*

*

v on v un unu umn
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“"SOFTWARE TECHNOLOGY

A FUTURE REQUIREMENT OR CURRENT NECESSITY?”

D:. HARRY BLAsk

Ladies and Gentlemen,

1. Introduction

Every time a new technical achicvement is made there are a
few resourceful minds who arc quick to make use of it to the
disadvantage and detriment of their fellowmen. So the
development and  propagation of information technology has
"blessed" mankind with so-called computer crime. 1 would
like to cite one of the cases reported to date which | think
is of particular interest to the subjcct of my paper:

A few ycars ago, an audit  was announced unexpectedly in an
English bank. The result was that some employeces of the data
processing division disappeared overnight (and probably lef't
the country). This practically contirmed the suspicion that
irregularities had occurced. The software was then examined
with special care; but in spite ot an intensive scarch. the
manipulations which had most probably been made conld not be
discovered.

This example throws <special light  on the present oftware

situation: Fven specialists rail  to detect existing crroes
or manipulations. I would like to  examine this situation
further in a somewhat generalized manncer betore |oeventually

embark upon the actual subject namely sottware technology.

FO

2. Situation and impact of information technology

In modern industrial societies, the generation, processing
and transfer of information are playing an increasingly
important role. Together with microelectronics, data
processing and technical communication, information
technology represents a  key technology which none of the
major industrialized nat ions can afford to neglect.
Consider. for instance, the increasing integration, and the
further decline in prices. of electronic components: here,
futurc development will lead to fundamental changes for
manufacturers and users of information technology as well as
for private uscrs. Since we are still at the beginning of
this process. we can by no mecans predict all the
conscequences  which will be  brought about by information
technology. Some e¢ffects. however, are already cmerging

today with a sometimes depressing clarity:

- The institutions using information technology and, in the
final analysis, socicty as a whole is becoming more and
more  dependent. on this technology. Lmportant sectors of
production enginecring, the control of complex technical
plants, the administration and handling of large stocks of
information. all these are practically no longer possible
without. data processing. It data processing ever fails,
this may have disastrous consequences, including even the
destruction of companics. One of the main clements of the
vulnerability of  those who rely  largely on information
technology  is  the increasing  complexity of technical
sy stems and their applications. They make use  of
clect ronice informat ion processing because, above all, this
Wl lows  numcrous links and interconnections leading to new
information. The resulting trend towards  increasing

complexity makes  the  systems  less  transparvent.  less
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controllable, and capable of being mastered by only a few
specialists as was illustrated by the example I quoted at

the beginning.

- Information technology also penetrates increasingly into
sensitive areas. It controls railway and tram signalling
installations; air traffic control is more and more
computer-assisted. Presumable nuclear power stations, too,
will soon be monitored and controled by computers; this,
however, is not yet permitted in the Federal Republic of
Germany. Errors or failures occuring in these areas would
result in serious accidents involving loss of life. We
have still far to go before finding a solution to the
problem of ensuring the reliability of information

systems.

If we now consider information technology from the hardware
and software aspects, we will find that the software has
nothiﬁg comparable to set against the technical progress of
hardware. This is probably due to the fact that hardware is
the result of engineering to a much greater extent than
software and that engineering uses sophisticated working
techniques and theoretical elements with a long tradition.
They were already known and practised long before data
processing was developed. Programming, on the other hand, is
relatively new. It takes place at the boundary between
technology, organization and the humanities and to this day
is considered an "art" and not a science. When a system is
implemented the cost share of software todey is already in

the region of 80% and shows a tendency to increase.
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3. The software crisis

Let us first of all consider the manifestations of the so-
called software crisis. When comparing the software
development of 20 years ago of that of today we find that
little has changed. The scene is still dominated by the
"free lance artist" who produces software without observing
too many rules, giving free rein to his intuition. For him,

it is not important that

- software be structured in a transparent and intelligible

way so that later on it can Be understood and, if
necessary, modified or supplemented also by the other

users,

- adequate documentation be provided for programmes; this

applies even more to considerations of , and decisions on,
design, which today are put down in writing in very few

cases only,

- an extensive phase of problem analysis and definition

precede the design and implementation phase,

- programme protability is achieved.

As a result, software is prone to many errors; in the case

of major operating systems, for example, between 5000 and

10000 errors per year are Eeported to the manufacturer. It
is often found that software is no longer usable soon after
its developer has 1left ‘the company or if development

capacity is no longer accessible for other reasons.
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Other symptoms of the crisis are:

- Users and developers have difficulty in communicating with
each other. Having different engineering backgrounds, they
do not speak the same language. Communication is further
complicated by the fact that the colloquial language we

normally use is informal and imprecise.

- The means of expression and description available for
software development are inadequate. This applies in
particular to graphical means. The large variety of
programming available

languages complicates

standardization.

- Progress and productivity in software production are
particularly difficult to control. While between 1958 and
1978 the processing productivity of computers increased by
a factor of 1000, the productivity of programmers
increased only by a factor of 2! Projects are managed and
organized in a shirt-sleeve manner and consequently yield
unsatisfactory results. A study carried out by the
University of Karlsruhe involving 100 automation projects
showed that, on average, software had additional time
requirement of about 50%, while the costs were about 75%

higher than estimated.

In addition to these qualitive characteristics of the
"software crisis", there are some important economic

aspects:

a) In the Federal Republic of Germany alone, about DM 10
thousand million are spent annually on software. About
80% of the costs of a data processing application are
accounted for by software. On the one hand, this is due
to the fact that software is designed to fulfil
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increasingly complex tasks - thus becoming increasingly
complex and expensive itself -, on the other hand,
microelectronics brings out price cuts for hardware,

while this can hardly be said about the soft- ware side.

b) Competition between data processing suppliers has been

shifting to the software sector. This applies without"

reservation to operating systems, which determine
computer characteristics much more then hardware does. If
you just remember how many computers - especially smaller
ones - use the standard components from Intel, Texas
Instruments, Motorola and Fairchild, you will recognize
that the net value added to a product and its identity
and hence its competitve ability come from the software,

including application software.

c) Available data processing solutions are ihadequately
portable or not portable at all. The same problem
definitions are therefore handled again and again - a

practice which constitutes an enormous economic waste.

This 1is why we have to look for new approaches in order to
reduce the cost of software development and maintenance.
Just as we use high-precision tools in production
engineering, we will have to use the computer itself for
software production. Neither our own capabilities nor our
own ability to analyse and integrate are sufficiently

powerful to cope with the software crisis.
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4. The software technology scenc

Approaches to softwarc production technotogy have developed
since the late 60's and appear promising: at the present

time, however, the term "tcechnology" is rather flattering.
&) g

Today, software development and maintenance arce generally

based on the following phasces:

- requirement analysis and specitication
- rough design

- final design

- coding and implementation

- maintenance.

To include testing in this list as a phase ol its own would.
1 think, not be correct, since testing activities occur in
all the phases cited above. For all phases, there are iso-
lated solutions with quite different capabilities. Computer-
aided tools and methods tor the requirement (analysis and
specification) phase have so tar been the least developed
elements. One of the main reasons for this is probably the
fact that there is a contradiction between the nccessarily
application-oriented character of this activity and the necd
for highly flexible tools for varying applications. For the
rough and final design phases, the situation is better:
several mcthods (e.g. the Jackson method, structured
programming) are at lecast known to users by name, although
they are actually used only by a few advanced software
developers. In the coding phase, which is the traditional
field of activity of programmers, methods and tools of
software technology are more wide-spread, ol course, whereas
the maintenance phasc is still characterized by a very small

inventory of methods and tools.
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The methods, techniques and tools uscd are often quite
sophisticated and hence can be applied only by experts. In
addition, the value of software technology is frequently not
easy to understand. 1t is absolutely impossible for the
normal user to estimate the value of such technological
tools. As a consequence, the barricrs preventing their
introduction are tremendous: there is a great reluctance to
introduce such tools on the part of mangement boards, who
hesitate to invest the large funds required for the
necessary training effort and for investments, as well as
on the part of software developers, who are expected to give
up their old familiar working methods and to aquaint
themselves with new sophisticated techniques. In view of
this situation it is no wonder that tools of software
technology are not yet widely used cither in the lederal

Republic of Germany or. probaly, in other countries.
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5. Measures initiated by the BMFT to support

software technology

In order to prepare the ground for support measures, the
Federal Ministry for Research and Technology entrusted the
Society for Mathematics and Data Processing (GMD) with the
undertaking of a study to analyse measures for the
improvement of software production and to identify research
areas which, in the medium term, are, or will be, of
importance for users and software producers. The study also
included a detailed analysis of the market of software
suppliers in the Federal Republic of Germany. Let me cite a

few results of the study:

There are about 3.000 suppliers of software in the Federal
Republic. About 85% of them have a capital of less than DM
250.000, which means that most of them are not able to
raise enough funds of investment in tools of software
technology. But also the more powerful suppliers who would
be able to invest have not, as a rule, reached a
satisfactory level of know-how concerning software
technology. Owing to this situation, the software industry
will, in the medium term, not be able to make use of the
existing growth opportunities, since its technological

know-how and also its economic potential are limited.

A country like the Federal Republic which - because of its
dependence on imports - must be able to offer
technologically advanced products cannot affort to neglect
important key industries. The situation I have just
described almost inevitably calls for the government to

initiate supporting measures.

FO 9

Under 3 successive data processing programmes from 1967 to
1979, the Federal Government gave support to research and
development activities for hardware and software. A total of
about 3.5 thousand million was provided to support research
and development in this field. The first programme focused
on hardware, the second and third on software, with an
increasing emphasis on small computers. Applications of data
processing in many different areas were supported (e.g. in
administration, medicine, process control, computer-aided
design or education). By promoting the field of data
processing during the years up to 1979/1980, many of the
objectives of the data processing programmes, which were
designed as a pump-priming measure, have been achieved. As a
consequence, the financing in particular of future products

and standard applications will now be left to industry.

Present support measures concentrate on existing deficiency
areas in information technology. To give you an idea of
these measures, let me cite - apart from software technology
- a few other important areas in which support is given

predominantly to basic research work and systems know-how:

- data security

- information technology for office and administration tasks
- very-large-scale integration of electronic syistems

- fundamental principles of éystems engineering A

- pattern recognition

- communications technology.

I do not want to go into greater detail. For those who are
interested, let me point out that the support measures
proposed are always announced in the Bundesanzeiger, the

official organ of the Federal Government.
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From the above remarks on the software crisis it is
immediately obvious that much remains to be done in the
field of software technology. This need is certainly not
controversial. It is also, 1 think generally accepted that
the quality of software can be improved, above all, if a
systematic approach is developed and introduced for the
problem definition and the design phases. But opfnions
differ when it comes to deciding which methods are the most
efficient, since this quantitative efficiency is analysed or
proved only very rarely; which means often beliefs are

stated in the absence of evidence.

It would be just fine if the whole software life cycle could
be covered by a few methods. But this is wishful thinking
and hence unrealistic. One of the conclusions of the
abovementioned study by the GMD is that the development of
methods cannot be separated from the individual products to

be developed.

The means of expression for design and testing certainly are
- other methods may be - dependent on the kind of product to
be developed (e.g. micro-systems, compilers). Nevertheless,
there are certainly also a number of methods which lend
themselves to general use. The variety of techniques,
methods and tools required is and will be large - at least
judging by the present state of the art and by present
know-how. A policy aiming at the advancement of software
technology and its use in the Federal Republic of Germany
has to take this fact into account and consequently has to
support a relatively large number of means of software
technologdy before strategies can emerge which it would be
promising to pursue with emphasis and in cooperation between
several parties. We are focusing our support measures on
areas where we belicve the standard of know-how is

particularly low. These areas are:

Fo 1t
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Methodology

Existing methods and tools are at present often used for
only one or several software dcvelopment phugcs. As
development work proceeds to the next phase, extensive
modification operations and manual adaption work are
usually necessary, which would not be required if we had a
coordinated and intcegrated system of mecthods. Whether
eventually a system can indced be developed which would be
able to support the whole software lifé cycle from the
requirement analysis to the maintenance phase without
intermediate manual work is, I think, open to doubt. It is
clear, however, that mcthodology is at present an area
with quite considerable deficiencies. And since even
relatively 1little progress can be expected to yield
significant growth in productivity and improvement of
quality, about 60 per cent of the funds available for

software technology are earmarked for this area.
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Individual methods in deficiency areas

Although some methods do exist, they are not all
particu- larly satisfactory. In this area, we give
specific support to graphical methods, because they scem
to us especially promising for an engineering approach.
The Petri networks may play an important role one dayv in

this connection.

- Quality assurance

in particular testing. In addition to testing the code.
testing (also by machines) during the first phases of
the software life cycle will be of increasing
importance, in particular because errors in the
description of re- quirements and in software design are
particalarly expen- sive errors, since they are usually
detected at a late stage and following extensive

searches.

It is hoped that two projects which we support and which
are dedicated to programme verification, i.e. proving
that the code contains no errors, will be successful., If
a real breakthrough is achieved here, we shall feel far
less concern than before at the thought of wusing

software also in sensitive areas.
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- Maintenance

50% to 80% of the cost of a software product during the
entire period of its use are caused by maintenance.
Improved maintenance will be achieved automatically when
better methods are used for the initial phase of the
software development. But apart from that, improved
methods of maintenance must also be developed. We are
giving special support to activities for the development

of remote diagnosis and maintenance.

Evaluation of methods

As 1 said before, this is an issue of special interest to
the user. The trouble is that the situation with regard to
methods evaluation is particularly gloomy. There are
practically no measuring methods and techniques which
could vield quantifiable and meaningful evaluative
results. The projects we are supporting do not at present

include any such activities.

One of the requirements we have fixed for all the projects
we promote is that the processcs and methods can be uscd
with computer support. If they cannot be used in this way we
are afraid they will mostly not be a long-term success in

practice.

A sccond reason for this requirement is the fact that a
method is not maturce, logical and consistent until it can be
programmed. The work we support is intended to achieve
progress  in software  technology. The development results
must  be  largely portable so as to facilitate move general
application. Developments which are  of  value first and
foremost. to one interested party only, will not receive
support. In the casc of private enterprises it is out

general policy to bear only 50 of the project costs.
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EC.

In

upportivc‘hbasures by the Furopcan Communities

w

shall now say a few words about support measures by the

1979, The Council of  the Furopean Communitiecs adapted a

programme  of  supportive measures for  the field of data

processing covering the period trom 1970 to 1953, Over these

four years. the programme will  provide 25 million turopean

\ccounting  Units. The  programme  is subdivided  into two

parts:

a)

b)

General aclion

Dealing with standardization. public procurement .
cooperation  between research centers  and organizations
which advance the wuse of data processing., studies on
employment issuecs; data security and data protection as

well as the legal protection of computer programmes.

sof'tware and applications

In the field of general software, the EC Commission gives

support to projects aiming at:

- the establishment and disscemination of standards
- improved portability
- improved conversion conditions

- improved efficiency of data processing systems.
The  supportive measures in the field of applicatiocns arc

not limited to certain ficlds., but they have to comply

with specific criteria, which 1 do not, however, wish to
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cnumerate here. The programme's terms of reference are so
general that a relatively wide range of tasks can be
included. Morc specifically, software technology projects
are  also eligible for promotion. In order not to raise
false hopes, let me point out to you that all projects to
be  supported by the EC must comply with the requirements
of advancing cooperation within the EC, which means that
they must  be carried out jointly by institutions in at
Least 2 EC countries. The mecasures supported by the
Commission are aanounced annually in the official Gazette

ol the kuropean Communities.

In addition to the steps taken by the EC Commission,
other European countries, besides the Federal Republic of
Germany, also have initiated action for the support of
information technology. These measures differ very much
from cach other so that it would take too much time to go
into  further detail. Gencrally speaking, it can be said,
I think, that small EC countries (e.g. Denmark, the
Netherlands, Belgium) do not give financial support to
industrial information technology activities, whereas
larger countries like the United Kingdom and France
provide quite considerable funds for this purpose. The
resposability  for national support measures is assigned
to different government, departments in different
countries, often to the department of industry, research

or education.
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7. Considerations on a future coordinated system technology

Before - in conclusion - trying to answer the question asked
in the title of my paper, let me draw your attention to a
technology of which the software technology is only one
aspect. Hardware and software (by software I mean both
operating systems and user software) were poorly coordinated
from the first years of the grecat increase of computer use.
As hardware development raced ahead. leaving software a long
way behind, the gap between the two grew wider and will even
increase as new hardware architectures are developed. The
existing programming languages and techniques would make
only very effective use of the possibilities offered by
hardware. Consequently, it is an increasingly urgent task to
make hardware and software development converge into a co-

ordinated system technology.
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8. Conclusions

To summarize. let me emphasize that the software crisis must
be overcome as soon as possible. As I said before, some DM
10 thousand million are spent annually on software in the
Federal Republic of Germany. Successful rationalization in
software, production which reduces in particular the amount
of maintenance required will soon result in major economies.
If the software crisis is not overcome, the majority of
staff engaged in software production would spend all their
time on maintenance work and therefore be unable to tackle
urgent. new tasks. It is frightening to think that a very
large portion of the qualified manpower engaged in data
processing - which 1is in short supply anyway - is not
available for innovation work which is urgently required by
the c¢conomy. The need to reduce the great dependence and
vulnerability caused by information technology by improving
the structure and thus the managability of software is
another aspect which is of interest to the society as a

whole.

The software producer is at present in a rather favourable
situation compared with other producers. This is due on the
one hand, to the extremely high demand for software, which
can hardly be met, and, on the other hand, to the fact that
for many customers software is still a book with seven
seals, so that they have to fully rely on the producers. I
am sure that this situation will, however, change during the
next few years. Users will become increasingly aware of the
problems involved in information technology and will
endcavour to aquire at least some basic knowledge. They will

then 1look at software with a more critical eye and will -

morc often than in the past - demand better quality.
Software producers who are not able to meet such
requirements will not be able to hold their market position.
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The availability of the tools of software technology will
then be crucial prercquisite for the survival of a company.
Since software technology cannot, however, be introduced
overnight, but probably only in the course of several years,
software producers would be wise to begin immediately to
tackle this task. Difficult as this task may seem in the
face of such a multitude of methods, it should not be

postponed, since any delay jeopardizes future opportunities.

Thank you for your attention.
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ANSI COBOL 198X: The Story behind the Headlines

Greg Gloss
Hewlett-Packard Information Networks Division

ABSTRACT

The ANSI (American National Standards Institute) X3J4 technical
committee is in the final stages of its work on the next version
of the COBOL standard. This paper will discuss some of the major
new features which are expected to be included such as structured
programming constructs together with those items which will no
longer be allowed in the next standard. Some background
explaining the reason the committee chose to make some of the
changes will be included. 1In addition, the standardization
process will be covered briefly.

BACKGROUND

The current version of ANSI COBOL was adopted in 1974. Since
1977, the ANSI X3J4 committee has been working on the next
version of the COBOL standard. Since it is not clear how 1-ng
this process will take, I will refer to the next standard as
COBOL '8X.

OVERVIEW
The next standard will have changes in the following categories:

New Features
Transitional Features
Deleted Features
Specification Changes
New Reserved Words

OQ0TN

A significant effort has been put into incorporating structured
programming constructs into COBOL. In addition, other new
facilities have been added to make programming in COBOL easier.
Some current features have been flagged for deletion either in
the new standard or in the subsequent standard. Those features
which are in the new standard, but which are not expected to be
in the subsequent standard are called transitional. There have
also been some changes to the rules and additional reserved words
includ 4 which may affect existing programs.

STRUCTURED PROGRAMMING

The new structured programming constructs which have been defined
for COBOL include Scope Terminators, nested programs, PERFORM
statement enhancements, the EVALUATE statement, and the CONTINUE
statement.
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Scope Terminators

Under COBOL '74, conditional statements could not be included
with the statement group following a conditional phrase such as
AT END or ON SIZE ERROR. New reserved words have been added such
that any conditional statement can be turned into an imperative
statement and used as part of the conditional statement group.
For example,

READ FILE-IN AT END
ADD A TO B ON SIZE ERROR
PERFORM OVERFLOW-ROUTINE
END-ADD
MOVE SPACES TO REC-IN.

Under COBOL 'T4, it is not legal to specify the ON SIZE ERROR
phrase in the above example because it turns the ADD statement
into a conditional statement and only imperative statements are
allowed following the AT END phrase. However, with the scope
terminator, END-ADD, the ADD statement with the SIZE ERROR option
becomes an imperative statement and is legal in this situation.
The MOVE statement is the second imperative statement to be
executed if the AT END branch is taken and the period terminates
the READ statement. If the READ itself were nested under a
conditional such as an IF, it would be terminated by an END-READ
instead of the period.

Nested Programs

The nested program facililty allows programs to be contained
within other programs so that global data may be easily shared
and the program structure and relationships-specified. In the
following example, program B is contained within program A.

IDENTIFICATION DIVISION.
PROGRAM-ID. A.
ENVIRONMENT DIVISION.
DATA DIVISION.
[Global Data Declarations]
PROCEDURE DIVISION.
[Program A Procedure Division Statements])
IDENTIFICATION DIVISION.
PROGRAM-ID. B.
ENVIRONMENT DIVISION.
DATA DIVISION.
[Local Data Declarations]
PROCEDURE DIVISION.
[Program B Procedure Division Statements])
END PROGRAM B.
END PROGRAM A.
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Program A may call program B; however, program B cannot call
program A. Program B can access data in program A which is
declared as GLOBAL unless program B contains a local data item
of the same name.

PERFORM Statement Enhancements
The PERFORM statement has been enhanced to allow a list of

imperative statements to be embedded within the statement instead
of paragraph names and to allow the programmer to specify whether
the UNTIL conditions are to be tested before or after the

specified set of statements has been executed.
An example of an in-line PERFORM is shown below:

PERFORM 10 TIMES
ADD A TO B
ADD 1 TO A

END-PERFORM.

The two ADD statements will be executed 10 times.

Under COBOL '74, the UNTIL conditions are always tested before
executing the specified paragraphs. The new specifications will
allow the test to be made afterwards. For example,

PERFORM READ-LOOP
WITH TEST AFTER
UNTIL EOF-FLAG.

Control will always transfer to READ-LOOP at least once. The
test option may also be specified with an in-line PERFORM.

EVALUATE Statement

The EVALUATE statement adds a multi-condition CASE construct to
COBOL. The EVALUATE statement causes a set of subjects to be
evaluated and compared with a set of objects. If the comparisons
are all true, a specified group of statements is executed. For
example,

EVALUATE HOURS-WORKED EXEMPT
WHEN 0 ANY PERFORM NO-PAY
WHEN 1 THRU 40 ANY PERFORM REG-PAY
WHEN 41 THRU 80 "N" PERFORM OVERTIME-PAY
WHEN 41 THRU 80 "Y" PERFORM REG-PAY
WHEN OTHER PERFORM PAY-ERROR.

The above example evaluates two data items, HOURS-WORKED and
EXEMPT. 1If HOURS-WORKED is 0, any value for EXEMPT will

be true and NO-PAY will be performed. If HOURS-WORKED is between
1 and 40, REG-PAY will be performed. If HOURS-WORKED is between
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41 and 80 and EXEMPT contains "N", OVERTIME-PAY will be
performed. If HOURS-WORKED is between 41 and 80 and EXEMPT
contains a "Y", REG-PAY is performed. If none of the above
conditions are true, PAY-ERROR is executed.

CONTINUE Statement

The CONTINUE statement is a no operation statement which
indicates that no executable statement is present. It may be
used anywhere a conditional statement or an imperative statement
may be used. For example,
4
IF A < B THEN
IF A < C THEN
CONTINUE
ELSE
MOVE ZERO TO A
END-IF
ADD B TO C.
SUBTRACT C FROM D.

The CONTINUE statement allows control to go to the ADD statement
following the IF when A is less than C. If the NEXT SENTENCE
option had been used, control would have transferred to the
SUBTRACT statement instead.

OTHER NEW FEATURES

There is a long list of other new features which should make the
job of the COBOL programmer easier. The more significant
ones are listed here.

Reference Modification
Reference modification allows you to reference a portion of
a data item by specifying a leftmost character position and a
length. For example,
MOVE A (3:5) TO B.
will move the third through seventh characters of A to B.

INITIALIZE Statement

The INITIALIZE statement provides the ability to set selected
types of data fields to predetermined values. Assume RECORD-1
was described as follows:

01 RECORD-1.
05 EMP-NO PIC 9(6).
05 EMP-NAME PIC X(20).
05 EMP-PAY PIC 9(5)V99.
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05 JOB-TITLE PIC X(20).

The following INITIALIZE statements in the Procedure Division
could be used to put values into the record:

INITIALIZE RECORD-1 REPLACING NUMERIC BY ZERO.
INITIALIZE RECORD-1 REPLACING ALPHANUMERIC BY SPACES.

The effect would be the same as:

MOVE ZERO TO EMP-NO EMP-PAY.
MOVE SPACES TO EMP-NAME JOB-TITLE.

De-editing

Under COBOL 'TY4, it is not legal to move from an edited field

to a numeric or numeric edited field. The new specifications
will allow moving from a numeric edited item to either a numeric
or numeric edited item. The edited item which is the sending
item will be converted to its numeric value and moved to the
receiving field.

REPLACE Statement

The REPLACE statement function is similar to that of a COPY...
REPLACING except that the REPLACE statement operates on all
source program text, not just text in libraries. Thus, if one
of the new reserved words is used heavily in an existing
program, you may want to use a REPLACE statement to change it.
For example,

REPLACE ==TEST== BY ==TESTT==
will replace all subsequent occurrences of TEST by TESTT in the
source program until another REPLACE statement, a REPLACE OFF
statement, or the end of the source program.

Optional FILLER

The word FILLER is now optional for data items which need not
be named.

01 A.
05 B PIC X(5).
05 PIC X(5) VALUE “NAME:".

INITIAL Attribute

The INITIAL clause in the PROGRAM-ID paragraph indicates that
every time the program is called, the internal data is
initialized. This function is the same as the $CONTROL DYNAMIC
option on the HP-3000.
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PROGRAM-ID. SUB-PROG INITIAL.
EXTERNAL Attribute
The EXTERNAL clause specifies that a data item or file is
available to every program in the run unit which describes the
data item or file.

FD FILE-1 IS EXTERNAL.
SYMBOLIC CHARACTERS Clause
The SYMBOLIC CHARACTERS clause in the SPECIAL-NAMES paragraph of
the Environment Division allows the programmer to equate a name
to a specific character. This feature can be useful for
non-printable characters. For example,

SYMBOLIC CHAKACTERS BELL IS 7, CARRIAGE-RETURN IS 13.
This clause would allow a MOVE statement such as

MOVE BELL TO A.

ADD Statement Enhancement

Under COBOL 'T4, the ADD statement allows either a TO or a
GIVING format, but a statement of the form

ADD A TO B GIVING C

is not allowed. The new specifications will allow the TO
before the last operand when the GIVING option is used.

Alphabetic Tests
Two new alphabetic class tests have been defined:

1. ALPHABETIC-UPPER will be true if the data item being
tested contains only A-Z and spaces.

2. ALPHABETIC-LOWER will be true if the data item being
tested contains only a-z and spaces.

SET Statement Enhancements
The SET statement has been enhanced to allow the setting of
external switches either on or off and condition-names to true.

For example, given the following declarations:

SW0 IS SWITCH-1
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01 READ-FLAG PIC 9.
88 EOF-FLAG VALUE 1.

The following SET statements could be used:

SET SWITCH-1 TO ON.
SET EOF-FLAG TO TRUE.

The second SET statement is equivalent to:
MOVE 1 TO READ-FLAG.

TRANSITIONAL CATEGORY

There are some features of the current standard which are
scheduled for a phased deletion. Implementations must still
support these features in the new standard, but not in the
subsequent standard.

One of the most visible areas of change in the transitional
category is in the realignment of file related clauses. The
Environment Division is intended for machine dependent functions
and the Data Division for machine independent functions.
However, the placing of some clauses in the current COBOL 'Tu
standard does not conform to this concept. Therefore, certain
clauses have been moved from the file control entry in the
Environment Division to the file description entry in the Data
Division and vice versa. The old locations are specified as
transitional elements so implementations of the new standard must
support programs which contain the clauses in either the old or
the new locations. The following Environment Division clauses
are included in the transitional category:

FILE-STATUS
RECORD KEY
ALTERNATE RECORD KEY
ACCESS MODE

The following Data Divison clauses are included in the
transitional category:

BLOCK CONTAINS
CODE-SET

The Identification Division paragraphs are included in the
transitional category in favor of the nore general comment
facility (* in column 7). Part of the reason for this change
is the problem with the use of the word COPY in these
paragraphs. It is not clear whether COPY in a comment entry
is intended to be a COPY statement or is merely part of the
conunent .



The INSPECT...TALLYING...REPLACING format of the INSPECT
statement is included in the transitional category since
the same function can be accomplished with two separate
INSPECT statements.

DELETED FEATURES

The following features are not included in the next standard:

1. The ALTER statement.
2. The ENTER statement.
3. The MEMORY SIZE clause.

The ALTER statement is being deleted because it is widely
accepted as poor programming practice which causes significant
program maintenance problems. The ENTER statement and MEMORY
SIZE clause are being deleted from the standard because they are
primarily implementor defined functions which are not necessarily
meaningful on all systems and are thus not portable.
Implementations will still be allowed to support these

three features as extensions to the standard.

OTHER CHANGES

New status code values for file errors are being defined. These
codes will cover situations which violate the standard but for
which no standard status code was defined. For example, trying
to open an indexed file in a program which declares it to be

a relative file.

The order of the steps in a multi-conditional PERFORM...VARYING
statement has been changed. Under COBOL '74, the statement

PERFORM PAR-1 VARYING I FROM 1 BY 1 UNTIL I>10

AFTER

J FROM I BY

1 UNTIL J>10

would set I to 1 and vary J from 1 to 10 and then set J to 1,
increment I to 2 and vary J until 10. The new specifications
will increment I to 2 before setting J to I. Thus, on the second
cycle, J will vary from 2 to 10 instead of 1 to 10 as under COBOL
'7T4. The primary reason for this change is because this
statement, as currently defined, has caused much confusion
because it doesn't do what most people expect and is probably not
used very much. Programmers who have attempted to use this
statement to do a bubble sort have usually been surprised at the
results.

The new reserved word ALPHABET is required in the alphabet
clause of the SPECIAL-NAMES paragraph.

ALPHABET ASCII IS STANDARD-1.
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This change was required because of the desire to minimize the
portability problems caused by implementor-defined reserved
words. Under the COBOL '74 standard, the implementor could
reserve the words used for switches, alphabet-names, and
output advancing controls. The new standard will not

allow these words to be reserved. This change however

caused a parsing problem in the SPECIAL-NAMES paragraph
because it would not be clear whether a clause such as

SW0 IS EBCDIC
was specifying that EBCDIC was the mnemonic-name for switch
SWO0 or whether SW0 was the mnemonic-name for alphabet EBCDIC.
By requiring the word ALPHABET in a alphabet-name clause, the
ambiguity is resolved.

RESERVED WORDS

The following new reserved words have been added:

ALPHABET END-DELETE END-UNSTRING
ALPHABETIC-LOWER END-DIVIDE END-WRITE
ALPHABETIC-UPPER END-EVALUATE EVALUATE
ALPHANUMERIC END-IF EXTERNAL
ALPHANUMERIC-EDITED END-MULTIPLY FALSE

ANY END-PERFORM GLOBAL
COMMON END-READ INITIALIZE
CONTENT END-RECEIVE NUMERIC-EDITED
CONTINUE END-RETURN OTHER
CONVERSION END-REWRITE PADDING
CONVERTING END-SEARCH REPLACE
DAY-OF-WEEK END-START STANDARD-2
END-ADD END-STRING TEST
END-CALL END-SUBTRACT TRUE

END-COMPUTE

STANDARDIZATION PROCESS

There are two committees which work on defining COBOL. The
CODASYL COBOL Committee has the responsibility of developing the
language. The ANSI X3JU4 committee has the responsibility of
standardizing the language. When working on a new standard, %X3J4
can adopt specifications from either the previous standard or
from the Journal of Development which reflects the work of the
CODASYL COBOL Committee. If there is a problem with the JOD
specifications, X3J4 must either subset the specifications from
the JOD so that the problem does not appear in the standard cr
request that CCC resolve the problem. Both committees have
representatives from implementors, users, and government. X3J4
currently has 23 members and holds six U4-day meetings each year.
The work on the next standard is nearing completion as the
committee has achieved the necessary two-thirds vote on its
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formal letter ballot to forward the document to its parent
committee, X3. X3, in turn, votes to send it out for an official
public comment period of at least four months. The X3J4
committee will review all comments received during this period.
After all negative comments have been processed, the X3 committee
votes on sending the draft proposed standard to ANSI to be
formally processed as a new standard.

During the standard revision process, X3J4 has published
information concerning its work in COBOL Information Bulletins.
The latest one was CIB 19 which was published in May, 1980.
Comments concerning the draft standard will be officially
requested during the public review period; however, comments
may be submitted earlier to:

Chairperson, X3J4
CBEMA

1828 L St. N.W.
Washington, D.C. 20036
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INTRODUCTION

The purpose of this paper is to introduce the reader to certain
techniques which can improve system performance, throughput, and
run-time efficiency on HP/3000 computers. These improvements will
typically reduce response time substantially and generally increase
data processing productivity.

This paper will not simply tell you what to do and what not to do.

In many cases there are trade-offs involved and it is more important
tc understand the principles behind the techniques than the techniques
themselves. And because analogies often help us to learn by giving

us a new perspective, we will make use of a non-data-processing
illustration.

SOME BASIC PRINCIPLES

The first thing to understand is that any given computer can execute
a finite number of instructions in a fixed amount of time. When
that theoretical limit is reached, no amount of tuning can "squeeze"
extra instructions into the computer. For the most part, however,
computers do not bog down because we ask them to do too much, but
rather because we cause them to trip over themselves in the process
of doing it.

This leads to the second important principle: At anv moment the
computer is either 1) doing productive work. 2) getting ready to do
productive work, or 3) waiting on some external action before it can
proceed with productive work. As a program is initiated, thereby
causing a certain sequence of instructions to be executed, we will
call the execution of those instructions® "productive work". Whether
the "productive work"™ is really necessary or not, and whether it is
efficiently or inefficiently organized, are issues to be addressed
later. But a more significant fact of computer life is that usually
only a small percentage of the computer's time is spent executing
application program instructions.

A_CRUDE MODEL

To illustrate these principles, imagine a "library for the blind".

The librarian sits behind the desk waiting for a blind person to

walk into the library. This is the "waiging period". When the

blind person arrives, the '"getting ready period begins. The blind
person tells the librarian which book to retrieve and by one method

or another the book is retrieved. The librarian now begins the
"productive work" phase, reading to the blind person from the selected
book. When the reading is completed, the librarian may return the
book to the shelf or leave it on the desk. Then a new waiting

period begins.
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If the library is a busy one, we can imagine that one or more
assistants might be hired to transport the books between the librar-
ian's desk and the book shelves. Let's imagine that there is one
assistant for each wing of the library. The librarian can do more
productive work (reading to the patrons), spending less time getting
readv (still looking things up in the card catalog, but now dealing
with the assistants instead of transporting books). A new type of
waiting is introduced, however: waiting for assistants to bring
books back.

In this analogy, the librarian represents the computer's central
processing unit (CPU), by which all the productive work is accomplished.
Like our imaginary library, the HP/3000 has only one CPU. To improve
taroughput we must maximize the CPU's productive time.

cach patron represents a log-on session or jor. The librarian's desk
represents the computer's main memory. It is cf a limitecd size,
merely a workspace, in comparison to the stacks of book shelves which
correspond to the mass storage devices. Finally, each assistant
represents an i/o channel transferring data to and from disc, for
example.

While illustrating some important concepts, this analogy does no:
accurately model the run-time environment of the HP/3000, or any
other computer. How could we refine the model tc make it more realistic?

THE MODEL REFINED

At the risk of distorting the human situation, let me suggest four
refinements which make our model more nearly resemble the actual
computer processes:

1. The "library" should be regarded as a collection of

a) read only instruction manuals and reference tables (pro-
grams and constants) and

b) numerous loose leaf volumes (files) containing sheets of
current figures and data (records) which may be periodically
replaced, revised, removed, or added to.

2. The "librarian's " job should be generalized to include any type
of service that can be performed on the basis of preprinted
instructions and supplied data.

3. The computer always deals with a copy of whatever is stored on the
disc, and usually just a few records at a time. So let's imagine
that instead of asking a library assistant to fetch a particular
book, the librarian will specify a limited number of paragraphs
or data sheets and will ask the assistant to bring a photocopy
of the desired paragraphs (colored paper for instructions;
white paper for data).

4. Because the processing speeds of a computer are so great, our model
operates in slow-motion by comparison. Allowing that tne librar-
ian can do in one hour what an HP/3000 can do in one second (i.e.,
using the scale of one hour for each second), the assistant could
handle 20 to 60 requests per hour, and the equivalent of a 6C-word-
per-rinute typist cculd enter one character every 12 minutes. A
24CC-raud rate would be equivalent tc a maximur of S characters
transmitted per minute, and a €3C-line-per-minute printer would
correspond to one line every & minutes.

H3 3

SLOW-MOTION PERFORNMANCE SIMULATION

Visualize this scenario from the patron's point-of view (refer tc
figure 1): You walk into the library, find an empty cubicle (terminal),
and make yourself comfortable. You begin to formulate and transmit
your. library card number and password (log-on) at the rate of no more
than 5 characters per hour. (If it will relieve the agony, you may
imagine that you spend the time drawing very large, very elaborate
block letters). Depending on the facilities available in the
cubicle, you will either transmit each letter as it is formulated

or accumulate several characters (maybe even hundreds) and transmit
them in a burst. 1In either case, you transmit each letter separately
by ringing a bell, and, when you have the librarian's attention,
holding up the card with the letter on it. The librarian records
each character of your message on a notepad corresponding to your
cubicle, then continues with his other business. Finally you ‘send

a character which means "that's tne end of what I'm sending you".

The librarian eventually verifies that you are a qualified user of

tne library and sends you back a standard message which allows you to
proceed. This process may require the librarian to send his assistant
to the book shelves several times, e.g., to get a procedures manual,
index of users, table of passwords, welcome message, etc.

“book SWuives

Fious 4. The loca(y
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Next, you painstakingly tell the librarian the name of an instruction
manual (procrar) vou want him to follow in performing some service
for you. He has the assistant cet him a copy of tre first paracrag:
(segment) of the instruction manual (unless a copy happens to be
sitting somewhere or the desk already). He also gets & copy, ycur
own personal copy, of a worksheet (your data stack) associated witn
tre specific instruction manual you have specified.

In case there is not enough empty space on the desk for these papers,
the librarian first clears some space by either a) throwing away one
of the instruction sheets, b) having his assistant put the worksheet
for some other patron in a special holding file (virtual memory), or
c) having his assistant take one of the data sheets back to the
loose-leaf it was copied from and replace the original with the new
version.

The librarian now goes to work following the instructlons you have
rezuested. This will continue until a) he comes to a poirt in the
instructions which specifies he is to send certain information to
you and/or ask you for additional input; b) he comes to the end of
the page or is otherwise instructed to refer to another page, one
which is not currently on the desk ; c) the instructions require
that information be fetched from the book shelves, taken there
to be filed, or sent to some output device; d) a predefined lencth cf
time elapses ( a 5CC microsecond quantum corresponds to one-half
hour in our model); or e) the librarian completes his assignment &nd
disposes of your worksheet.

In any of these cases, the librarian will go tack to work for one
of the other patrons, provided he has ali the resources nacessary
to do so. If not, he will wait {until the necessary information is
fetched by the assistant or transmitted by one of the patrons).
Depending on what you've asked the librarian to do, and how busy

ke is doing things for the other patrons, it may take hours or even
days before he gets back to you. But then again, it may take cays
for you to formulate the equivalent of one screen of input, too

(at the rate of 5 characters per hour).

THROUGH THE EYES OF THE CPU

Now let's reverse roles and look at the situation from the librar-
ian's perspective. Try to imagine yourself as a calm, unermotional,
purely methodical being who is never responsible for mistakes because
he does precisely as he is told. You couldn't care less if someone
gets poor response time; you aren't to blame, because you only rest
when there's nothing for you to do. In fact, you purpcsely set
things aside during peak demand periods to do in your spare time.

But you can't take credit for that either-- you're only following
directions from the MPE handbook.

There's the bell in cubicle five. He's holding up

2:02:17
Write it down on memo pad #5 (line buffer).

Ring!
the letter "R".
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2:08:20

18}
0
s

)

2:10:26

Here's the library assistant with the record session %12
requested. Oops! The worksheet for session #12 has been
set aside (swapped out to the system disc). Send the
assistant for it and wait a minute.

A ring from cubicle #8. That's a carriage return. Tire to
reinitiate session #&. Make a note to send the assistant
for the worksheet when he gets back.

v'ait some.
Wait some more.

Oh good, something to do (the okserver's feelingz, not
yours). A ring frorm cubicle #3. A "7". vrite it down.

Here's the assistant. Put worksheet #12 on the desk. Send
him back for worksheet #€~- no, there's not room for it.
Give him the worksheet for session #5 and send him to file
it (we're waiting for input from cubicle #5). We'll send
him for worksheet #8 next time.

Okay, now to cet to work on task #12. Firct set the ti
for 30 minutes. Now add I to J &and put the result in
i‘'ove W5 to W2. Move...hold it, there's anotner ring fron
#3. Say, that's only a few seconds...must be & block-mode
terminal. Write down the "9" and go back to work. FMove

X toe Y. Call the procedure "XFfORNM". Oh, it's on the des*
already-- it hardly ever gets tirown out, that's because
nearly every program uses 1it.

Another ring from cubicle #3. This time it's a minus sion.
Continue with "XFORM". Convert the first letter of Y to
upper-case. Now the second letter. Now the third. Now
the fourth. That's all. Return to the main progranm.
still in memory. Move the new Y to F2.

Another ring from cubicle #3. A field separator. Resure
task #12. Perform FLAG-SET sukroutine. It's in ancther
sa-—2nt, cne that's not in memory. lMake & note to sen1 for
it. 3Suspend task #12 for a minute.

Cubicle #3 again. Just a blank, but write it down anyway.
That's "7-2-minus-field separator-space'", so far.
The assistant has finished filing worksheet #5. Send him
now for worksheet #6.

Cubicle #3. Another space.

Interrupt from the printer saying the last line has printed
successfully. Now reactivate the spooler job-- it's instruc-
tions are still on the desk and so is the buffer cocntaining
the print-line. Initiate i/o transfer.

2-second wait.
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2:10:52

2:11:04

2:11:2€

2:11:4°

2:11:47
2:11:52

2:11:59

2:12:04

Comment ¢

Cubicle #3. A third space.
12-second wait.

Cubicle #3. A fourth space.
12-second wait.

Cubicle #3. A fifth space.
12-second wait.

Cubicle #3. A fielj-separator.
S-second wait.

Worksheet #8 is here.
FLAG-SET routine.

Send assistant to get a copy of
Now to process this input from cubicle #G&.
Edit first field. OK. Edit second field. OK. Iove first

field to R1.

Cubicle #3. The letter "H".

Move second field to K2. Edit third field. 1Isn't numeric
but should be. Transfer to error handler in same segment.

Cubicle #3. The letter "O".

Prepare output to tell cubicle #& acout error. Comment: I
a shame, but since he's in block-mode, he'll have to retra
mit the whole screen again, after correcting the error in
field 3. And who is to say other errors might not be detected
after that? And you, the librarian, can receive those €73
characters, one every 12 seconds for nearly three hours.

But you don't mind. 1It's only a jot.

Cubicle #3. The letter "V".

Finish putting error message in the output buffer. Initiate
transfer to cukicle #8. Mark task #E eligible to ke swapped
out.

Cubicle #11. The letter "P".

Cubicle #3. The letter "E".

FLAG-SET routine is here. Continue with task #12. [ove
1 to FLAG. Add 1 to COUNT. Exit back to mainline. What!
The assistant had to fetch a separate segment just so we
could do that?

Cubicle #11. Oh, oh. Two block-mode devices transmitting
at once! Record the letter "I".

Cubicle #3. The letter "R".

Stop, I've had enough of dinging bells! This place sounds like

a hotel lobby, not a library!

137

OBSERVATIONS

As this analogy indicates, there are three factors which reduce
overall system performance:

a. unnecessary disc i/o (most serious),

b. unnecessary terminal i/o (too common), and

C. unnecessary CPU usage (rarely the problem in an on-line environ-

ment.

EXCESSIVE DISC I/0

The primary cause of excessive disc i/o is inadeguate main memory

to hold the required work space (stack and data segments) for each
concurrent process, plus all frequently refrenced program segments,
plus a reasonable mix of infrequently referenced program segments.

The HP/3000 is very good at handling multiple concurrent users, even
when they won't all fit in memory together. 1In fact, the use of
virtual memory, combined with a well-designed algorithm for selecting
which segment to overlay, allows the system to operate efficiently
even in cases where a single program exceeds the limits of main memory.

The thing to remember, however, is that code segments put a relatively
small load on the system while data segments put a potentially disas-
trous load on the system. 1In the first place, code segments can be
split up and made as small as the programmer wants them to be.
Secondly, they do not have to be rewritten to virtual memory when the
main memory space is to be re-used; they are simply overlaid. Data
segments, cn the other hand, tend to expand, and can be spli: only
with difficulty. Since their contents may change, they must be
rewritten each time the process is swapped out, and reread each

time it is swapped back in. Finally, whatever data space is reauired
must be repeated for each process that is active. Therefore, if

you are supporting 20 terminals, any reduction in data requiremerts
would produce 40 times the benefit that an ecuivalent reduction in
ccde recuirements would produce.

Aside fror upzrading
c3n he averted by:

a. reducing the
option),

b. reducing the average stack or data segment size,

c. reducing the size of the average prcgram segment,

d. organizing prograr segments better so that out-of-segment
transfers occur less often to non-residen: segments and so
that often-used code is collected in compact segments that
are likely to stay in memory, or

e. some combination of the above.

to a larger machine, a shortazs of main mercry

number of concurrent processes (not an attractive

When adegjuate main memory is available, swapping is unnecessary,
and disc accesses (which are very expensive in terms of time) will
be expended strictly for data retrieval and storage. Once swapging
bezins, the computer's "productive" activities are at the mercy of
"waiting". In the worst case, "threshing" occurs, which means that
every time a session gets a turn at execution, either :he preogras
sement hzs been overlaid or the session's work space has been st
out.
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It is worth noting that the use of IMAGE (or of KSAL) causes the
allocation of extra data segments. Specifically, each IMAGE data
base that is open requires a data segment large enough to hold one
copy of the root file plus four complete data base buffers. If a
program accesses multiple data bases, or if the root file or buffers
are large, the memory requirements will be substantial, and with

many terminals running data base applications, the memory reguirements
can add up very quickly. Granted, the advantages of using a powerful
access method may outweigh the costs of additional memory demands,

but such tools should be used carefully and not indiscriminantly.

It should also be noted that the use of block-mode recuires extensive
buffers in the stack (at least as larce as the largest screen to

be transmitted). The use of VIEW/3230 may ada another 8300 bytes

of buffer in each user's stack, not to mention the extra data segments
created by its use of K3Al.. If you have 20 users, this amounts to
120K extra bytes of memory or more.

EXCESSIVE TERMINAL I/C

vajor causes of excessive terminal i/o include the_following: .

a. Transmitting unnecessary characters (trailing spaces, leading
zeroes, insignificant digits, etc.) to the computer, a
necessary conseguence of fixed-format or block-mode input.

b. Transmitting the same data to.the computer more than once,

as occurs in block-mode when a whole screen is retransmitted
to correct an error in a single field.

Retransmitting to the computer data which has not been changed
since it was received from the computer. Thiz too is thre
result of block-mode transmission. i

d. Repeatedly displaying prompts at the terminal instead of
using protected backcround forms.

Since each character of input consumes critical resources, every
effort should be made tc ensure that only significant data :Is
transmitted (nc extraneous zeroes Or spaces and only those fields that
are new or have been modified).

It is not only wasteful of computer power, but also destructive of
operator morale, to wait until a whole screen of data h§s been
entered and transmitted to the computer before discovering that
the screen is invalid due to a duplicate key or an unrecognized

search-item value, etc.

t is e~uzlly inefficient (for the computer, that is)ito display
of data, have the operator update a single value o]
ne-i+t the whcle screen back to the computer. In &n extrere crse.

c could amoun:t tc over a thousand characters transmitted just

change ore or two characters.

EXCESSIVE CPU USAGE

Besides the costly i/o overhead, it is altogether possible that a
retransmitted screen will be completely re-editted, values packed and
unpacked, and fields reformatted even though only a single field

was updated, and maybe even if nothing was updated. This is one
cause of unnecessary CPU usage.

Most editting and reformatting done in COBOL subroutines requires
excess usage to begin with, and it is far better to allow such werk

to be done in SPL subroutines, where it can be done efficiently.
Including such subroutines in the COBOL programs also causes bulkier
segments, which is likely to increase the need for swapping. The
best solution is to incorporate all editting within the terminal-
handling module itself, since it is already being shared by all
on-line programs and is therefore likely to remain constantly in

@ain memory. There are a multitude of factors which can unnecessarily
increase the so-called "productive work" which the CPU has to so.
Because computers are seldom CPU-bound in an on-line environment,

few people exert the effort to truly optimize CPU performance anymore.
Whenever it is a problem, more careful analysis of the proqram(s)

in question will usually yield a more efficient method of solving

the application problem.

Often, more careful analysis will also yield a better solution from
the point of view of disc i/o as well, both in terms of swapping,
code-segment switching, and data retrieval and storage. One word

of warning, however: more efficient solutions (CPU-wise) are very
often more complex, and to the extent that they increase stack space,
or code-segment size, or they require more transfers from one
code-segment to another, they may prove counter-productive.

One situation in which heavy CPU usage can be very detrimental is
when on-line processes are competing witn batch applications for

CPU resources. This can be vividly illustrated by running a COBOL
compile, an Editor GATHER ALL, a sort, or the BASIC interpreter at
the same time on-line programs are running. Block-mode applications
exhibit many of these same tendencies and can severely impede
response-time for character-mode applications when both types are
running concurrently.

SPECIFIC OPTIMIZATION TECHNIQUES

1. Resegment programs so that no segment exceeds %5200 words.
2. Set the blockmax parameter on IMAGE schemas as low as possible.
3. Use extra data segments where possible and free them up when finished,
rather than increasing stack space for large temporary cuffers.
4., Don't keep files cpen unnecessarily.
S. Don't acuse IMAGE:
a. eliminate sorted chains where possikle.
b. carefully evaluate tradeoffs of increasing or eliminating
secondary paths in detail data sets.
c. use "E;" or at least "*;" for itam lists wherever possitle.
d. only use binary keys (in master file) when overlapping
keys can be avoidid.

H3 10



e. don't let synonym chains get very long.

f. when loading master data sets, store only primaries on
the first pass, making a seccnd pass for secondaries.

g. keep master data sets less than 85% filled.

h. periodically reorganize detail data sets that have long
chains associated with a frequently-accessed path (puts
consecutive records in the same physical block).

i. keep the number of data sets in a data base as small as
practical without requiring many programs to open multiple
data bases.

j. keep INAGE record lengths to a minimum.

Have operators exit programs when not in use.

Use a field-oriented terminal handler whicn performs standard
edits for you.

Use formatted screens with protected backgrcund whenever the
application is appropriate to such use.

Keep terminal i/o buffers small; if possible, eliminate block-mode
i/o altogether. (Don't use block-mode and character-mode i/o at
the same time.)

Don't use VIEW without a lot of memory.

Don't use DEL at all.

Run CPU-intensive jobs (including compiles, preps, and Editor
GATHER ALL) when on-line applications are not running, or at least
run them in a lower-priority sub-queue.

Set the system guantum for a shorter period than recommended in the
MPE manual (but don't overdo it-- some experimentation may be
necessary).

APPLIED CYBERNETICS INC.

Information Management Specialists

224 Camino dei Cemro. LosGatos. CA. 95030
408 3567296
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Work-In-Process Control—Provides a
variety of tools to analyze the progress of the
manufacturing plan and allows production
managers to fine-tune the shop floor control
process.

Production
Management/3000
overview

Work Order Scheduling—Calculates start and
completion dates for each sequence of every
production work order under the control of

The efficient management of production Production Management/3000

resources is made possible using the
techniques of Capacity Requirements
Planning (CRP) and Shop Floor Control.
These techniques build upon a manufacturer’s
production schedule, an accurate description
of the facility, and the steps necessary to
fabricate or assemble each part; as well as
information about the status and location of
each work order. An effective method of
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Shop Floor Dispatching—Maintains
production priorities to ensure that
manufacturing resources are devoted to the
right tasks at all times.

Work Order Tracking—Records the progress
of each work order as well as related labor
charges and exception information.

Capacity Requirements Planning—
Anticipates labor and other manufacturing
resource requirements on the basis of
in-process production work orders andjor
planned work orders from a Material
Requirements Planning system.

dealing with these fundamental issues can

provide a manufacturer with a sound WORK ORDERS
foundation for success.

. . WORK

ORDER

Production planning and o JR0ER
control system
Production Management/3000 is a standard T
application product which helps manage the
planning and control functions of a discrete WORK
manufacturing company. The objectives of the ORDER
product are to minimize inventory investment TRACKING

while maximizing asset utilization, shipment

performance, and customer satisfaction. T I
Production Management/3000 is a fully
integrated system and addresses the following CAPACITY ROUTINGS SHOP WORK-
areas: REQUIREMENTS <& AND —_— FLOOR ~<+——  IN-PROCESS

PLANNING WORKCENTERS DISPATCHING CONTROL
Routings and Worl Maintains
descriptive, cost, and planning information
about each workcenter in a manufacturer’s
producﬁon facility and the routing sequence LABOR AND STANDARD PRIORITIZED C;Nﬁgb'l_r

i : EQUIPMENT PRODUCTICN QUEUE UTPL
necessary to build each assembled or fabricated REGUIREMENTS COSTS LIsTS ANALYSIS
part.
Production Management/3000
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The shop calendar

Animportant factor in the creation of a detailed
production plan is a definition of the work
schedule for each production area. Production
Management/3000 maintains a shop calendar
which describes the work-day and shift
schedules for each workcenter in the
manufacturing facility. This calendar can be
maintained on-line by shop management and
can be modified at any time to reflect changes to
the work schedule as soon as they are planned.
The Production Management/3000 shop
calendar describes schedules for up to three
shifts per day, for as many months as
necessary.

In addition to a master shop calendar, a

separate calendar can be created for any

individual workcenter. All Production

Management/3000 scheduling and planning
‘unctions refer to the same set of shop
alendars, providing a consistent basis for
‘etailed production planning and a simple
1eans of indicating holidays and planned
'ork schedules.

Routings and
Workcenters

Features

® On-line data base update.

8 On-line review of routing and workcenter
information.

® Standard, common, and alternate routings.

s Capacity specifications of workcenters.

= Cost specifications of workcenters.

® Shop calendars.

s Standard labor und overhead cost
calculation.

Description

An accurate model of the manufacturing
facility and the procedures used to
manufacture each product is essential to all
production planning and control functions.
The ROUTINGS AND WORKCENTERS
module provides for on-line entry, validation,
and maintenance of the information which
forms the foundation for the operation of
Production Management/3000.

Describing the
manufacturing process

Part number definition

Each manufactured part, subassembly, and
product is assigned a unique part number. This
number is used throughout Production
Management/3000 to access, update, and
retrieve information about each item. Part
information maintained in Production
Management/3000 includes: standard yield
percentage, standard run quantity, and part
description. If desired, additional data items
can be added through the use of the Production
Management/ 3000 customization feature.

Defining production operations

Each basic manufacturing process can be
described separately within Production
Management/3000 and is assigned a unique
operation number. Information such as average
queue, setup, and unit run times as well as
standard manufacturing yield is maintained for
each operation along with a brief description of
the procedure (i.e., drill, paint, test, etc.).

These operations form the basis for

describing the individual steps involved in the
manufacturing process for each manufactured
part number under the control of Production
Management/3000.

493 weey 3lalion Letail ADD WSTN
Che Del Rev Chg Metr Default
Wsin Wstn Hstn for Wstn Values EXIT
azer itatian 13 Word Station Description Work Center 1d
NEDPILL KUMERICAL DRILL STATION METAL
‘apacity Energy
Latce 14.00 hours/day Pate 8000.00 units/hr
Macrire  24.00 hours/day Start Up 1500.00 units
— unit Measure Wr
late Dat Date
Prev Brealdown Prev Preventive Maintenance Obsolete
027981 080181
mmadyy mmddyy mmddyy
sueue Time Average 4.00 hrs Wort Station Status 1
useue Compression 3| 50 ¢ Status ¢ 1000 means available )
Defining workstations Defines standard

Basis of CRP
exception reporting

The capability to define and maintain standard
part routings and manufacturing workcenter
descriptions is provided both in Materials
Management/3000 and in Production
Management/3000. In situations where both
Materials Management/3000 and Production
Management/3000 are employed together, all
facility and routing specifications will be
defined and maintained through Production
Management/3000. In such cases, the
ROUTINGS AND WORKCENTERS module of
Materials Management/3000 will be disabled.
Standard labor and overhead cost information
will be provided to the STANDARD
PRODUCT COSTING module of Materials
Management/3000 from Production
Management/3000.

For customers who choose to install Production
Management/3000 after Materials
Management/3000 is already in operation,
information defined in the ROUTINGS AND
WORKCENTERS module of Materials
Management/3000 can be transferred to the
ROUTINGS AND WORKCENTERS module of
Production Management/3000 as a part of the
normal system installation procedure.

Describing the
manufacturing facility

Production Management/3000 views the
manufacturing facility as a collection of
workcenters, each of which shares common
personnel, supervision, and/or floor space.
Workcenters, in turn, are comprised of one
or more workstations which represent labor
or equipment used to perform each type
of production activity. Depending upon
the nature of each manufacturing facility,

waiting time at
this workstation
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individual people and/or pieces of equipment
can be represented by separate workstations,
or those which are more or less interchangable
with one another can be grouped together.

A workstation may be thought of as a location
at which people and/or machines perform a
particular type of activity needed to produce
each part, assembly, or product. Information
maintained for each workstation includes
descriptive and control information such as
labor and equipment capacity, average queue
delay time, and the percentage of the normal
queue which can be compressed for high
priority work.

Additional information including average
wage rates, production capacity, and the
names of responsible managers can be
maintained at the workcenter level.

The information maintained for each
workstation and workcenter is essential for
realistic work order scheduling and tracking, as
well as for the calculation of accurate standard
labor and overhead cost information.
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76  Production Management/3000 description

Alternate workstations

In situations where a routing sequence for a
part can be performed equally well at more
than one workstation, the various alternatives
can be specified by creating multiple entries
having the same route-sequence number. On
the shop floor, when each work order arrives at
a production sequence for which multiple
alternatives exist, Production Management/
3000 examines the workload in queue at each
alternate workstation and then recommends
sending the order to the one with the least
hours of work waiting to be done.

Defining standard routings
(Bills of labor)

The sequence of operations required to
produce or assemble an item constitutes the
standard routing (or bill of labor) for that part.

Each sequence in a part’s routing must be
associated with both a valid workstation and a
valid operation. The order of each operation
within a part routing is controlled by the user-
supplied route-sequence number. Any amount of
descriptive text may be associated with each
route-sequence. In addition, the user may
enter the following information for each
sequence in the routing:

u Descriptive and control information.

s Machine, tool, and drawing references.

® Setup and unit run times.

» Transit time from the previous operation.

This information provides the basis for all work
order scheduling, capacity planning, and shop
floor control functions.

SEQUENCE 10 SEQUENCE 20

|
|
|
|
|
|
|
|
[

WORKSTATION _|__, WORKSTATION
1 2

SEQUENCE 30 SEQUENCE 40

WORKSTATION w
3

OR

—| < WORKS4TATION >;_> WORKSTATION
[

OR

1
|
|
|

WORKSTATION |

5 |
I
|
i

Alternate workstations
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Alternate part routings

Alternate routings designed to take advantage
of various equipment configurations or

subcontractors can be defined in advance. Each

alternate routing specified for a part must be
complete and is independent of all other
routings. When work orders are actually
created, any of the specified routings can

be selected.

PARTA
PRIMARY ROUTING ALTERNATE ROUTING
r— - —-———— | Frm T m———— |
! ! | i
| | I [
| cur — DAL I | cur — . DRLL
| ! | w. ! I
[ Loy !
| | TO
| | SUBCONTRACTOR
| | I :
| o
| BEND <  DEBURR | ! INGPECT
| | - |
| ' I I
I ! [ I
| I | 1
1 | | |
INSPECT |
| | I
1 | | |
e e e J b e e J
Iternate routings

Parallel routing sequences

Production Management/3000 provides the
capability to schedule and control multiple
parallel production paths for each individual part
number. This allows related subassemblies to
be manufactured on a single production work
order and then to be combined without using
intermediate inventory levels. Any number of
parallel paths can be specified for each part,
and each can include as many production

sequences as necessary. Each production path
is identified by a user-defined parallel code
attached to each routing sequence, and by a
specification of the sequence at which paths
"“join” for assembly.
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Production Management/3000 provides for the
scheduling and control of parallel production
paths to minimize overall manufacturing lead
time, and to keep work-in-process inventory
levels to a minimum. In certain types of
manufacturing environments, the use of
parallel production paths can result in
significant reductions in inventory carrying
costs.

TOTAL PART LEAD TIME

Parallel routing paths
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Employee information

Employee information in Production
Management/3000 is used primarily for the
validation of direct labor charges. An employee
identification code must be assigned to each
employee who will be charging labor time to
work orders. As labor is reported, Production
Management/3000 verifies that a valid ID code
is entered with each transaction. Additional
information such as location code and
overhead account can be maintained for each
employee, for use as reference information.

Common part routings

Production Management/3000 allows any

part to use the routing defined for any other
part as if it were its own. All Production
Management/3000 functions can automatically
refer to the common routings for such a part.
This feature eliminates the need to define
identical routings for each of a number of
similar parts which utilize the same basic
manufacturing process.

An additional advantage of this approach is
that when the common routing changes in
any way, only one master routing needs to be
modified in order to effect the change for all
parts which refer to it. This can represent a
substantial reduction in effort and can help to
ensure the consistency of manufacturing
specifications.

Standard Product Costing

Production Management/3000 calculates
standard labor and overhead costs for each part
under its control. These costs are calculated
using the run quantity for each part, labor
setup and run times from the standard

routing, and overhead and average wage
rates from each workcenter. If more than

one routing exists for any part, the primary
routing is used (i.e., any alternate routings are
ignored). This information is available to the
STANDARD PRODUCT COSTING module of
Materials Management/3000 for use in the
standard cost roll-up. For a detailed discussion
of STANDARD PRODUCT COSTING, please
refer to the chapter describing Materials
Management/3000 earlier in this document.
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Common routings
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Input/Output analysis

The Input/Output analysis report provides a
means of evaluating recent performance both
inabsolute terms, and in the light of previously
planned production requirements. Planned
input and output are presented alongside
actual or observed input and output for each
recent time period, and cumulative changes in
backlog are calculated for easy analysis. Early

identification of production bottlenecks
through the use of Input/Output analysis
allows corrective action to be taken before the
overall manufacturing plan can be seriously
effected.

O l PRINT DATE
| RUN DATE

O | WKCTR  METAL

04/02/81
04/02/81

15:17
15:00

TOLERANCES LOWER UPPER

HAPPY PEDALER BICYCLE WORKS
EXCEPTION I/0 REPORT
WORK STATION

CAPACITY = 16 HRS

Input/Output report

Work-In-Process
Control

Features

# Input/Output analysis.

® On-line work order status and
history reporting.

Work order priority control.
Work order partialling.

Work order routing modification.

® Data archiving and retrieval.

Description

WORK-IN-PROCESS CONTROL provides

a set of reports and functions which allow
production managers to monitor the progress
of the manufacturing plan and to override the
automatic scheduling and control functions of
Production Management/3000 in order to
accommodate special situations.

When factors beyond the scope of automatic
planning and control arise, Production
Management/3000 allows priority and routing
decisions to be included directly into the
manufacturing plan. This capability removes
the need to “‘work around the system’ in
special situations; thus integrating the best of
automatic scheduling and control with
management discretion.

Life cycle of a work order

All planning and control functions of
Production Management/3000 revolve around
individual production work orders. Taken
together, all planned and open work orders
constitute the current production schedule. In

| WKSTN DRILL INPUT 80 120
O I MANAGER-J. FERGUSON OUTPUT 0 100 AVG OVER 4 PERIODS
| -PERIOD- ~OUTPUT ----BACKLOG---~-
O | DATE N DEV CUM.DEV PLAN OBSD OBSD PLAN
03/24/81 .0 -2.0 -2.0 16.0 15.5 42.6
O I 03/26/81 .5 0 -2.0 16.0 15.5 40.6
03/28/81 .0 3.0 1.0 16.0 17.0 43.6 I
| 03/30/81 .0 -3.5  -2.5 17.0  12.5 43.6 |
O I 04/01/81 .0 -4.5 -7.0 17.0 13.5 41.6
04703781 .0 17.0 40.6 | @)
| 04/05/81 .0 17.0 39.6
O | 04/07/81 .0 17.0 36.6 [ O
Ol s . o
' tandard labor hours Standard labor hours Cumuiative deviation
O scheduled to arrive actually arnving at from the production I
| at this workstation this workstation |

I
OI LEGEND: '<' = Out of Tolerance

order to ensure that the detailed production
schedule supports the due dates of all known
requirements, Production Management/3000
assumes that infinite production capacity is
available at all times. CAPACITY
REQUIREMENTS PLANNING evaluates all
such requirements over time in order to
identify schedules which call for more capacity
than is actually available. By evaluating the

10
o
PERIOD = 2 DAYS IO
0
lo

Pplan at this workstation
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resource requirements stemming from each
work order, capacity requirements and production
priorities can be determined so that specific
actions can be recommended by Production
Management/3000.

Each Production Management/3000 function
uses the current production schedule in a
coordinated way as individual work orders
proceed through the following life cycle:

RELEASED
WORK ORDERS

IN-PROCESS

i

IN QUEUE

IN TRANSIT

COMPLETED
WORK ORDERS

Production life cycle
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Creating partial work orders

Production Management/3000 provides for the
separation of work orders into multiple partial
work orders at any time. Partial work orders

are created by specifying the number of units
from the parent work order which are to be
separated, and the production sequence from
which they are to be taken. A separate copy of
the work order is then automatically created
which has a routing identical to that of the
parent.

Once created, partial work orders become
independent of their parent work orders

and can be assigned separate due dates
and/or priorities. For accounting and material
planning purposes, all related work orders carry
the same order number and are distinguished
from one another on the basis of the partial
number assigned to each. Any number of
partials can be associated with a single work
order number, and partial work orders can be
further sub-divided if necessary.

Labor reporting and
maintenance

Direct labor hours reported on the shop floor
can be reviewed by employee, work order, or
workcenter. Modifications can be applied to
any individual charge, if necessary, prior to the
utilization of these records for job costing or
other reporting purposes.

Work order status reporting

The current location and status of each work
order in process is available at all times for
on-line analysis and review. Work-in-process
status can be reported either on CRT screens or
printed reports by:

® Individual work order.

s Workstation or workcenter.
= Operation number.

® Part number.

Order routing modification

Production Management/3000 provides the
capability to modify the order routing for any
single work order to accommodate special
situations (such as subcontracting) without
changing the standard routing for the associated
part. Such changes are applied to the copy of
the routing which is made at the time each
work order is scheduled (see the section on
WORK ORDER SCHEDULING later in this
chapter).

Existing production sequences can be modified
or deleted and new production sequences

can be added at any point in the routing. Work
orders which are modified in this manner are
immediately rescheduled in order to ensure
that all changes are accurately reflected in the
detailed production schedule.
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Creale a Parijal Lol CRLATL PART[AL
;"'“'1“3 N‘“.“f‘s n‘l ‘},"H m Step ' Slep k) Stepw 3 Aty

© CUPPENT LOT eeveieeiennn
Or ger Partisl DOperstion Poute
Humber Humber Number  Seq Mor Date in Time In
W018245:4 30 92138
(Opt.) (mmagyy) (hhama)
----- NEW PARTIAL LOT -----
New Partial Ouatity
Number Partialed
Sequence from
which units
will be taken
\ y
Creating a partial order
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Infinite capacity assumption

For purposes of work order scheduling,
Production Management/3000 assumes that
infinite production capacity is available

atall times. Each work order is scheduled
independently and requirements in excess of
available capacity are then identified by the
CAPACITY REQUIREMENTS PLANNING
module (see the discussion of CRP later in this
chapter). This procedure ensures that detailed
production schedules will support the overall
master schedule, and that modifications to the
plan based on capacity constraints will be made
in a coordinated manner through the materials
management function.

The scheduling calculation

Lead time requirements for each work order
are calculated by accumulating the specified
transit, queue, setup and run times for each
production sequence.

Backward and forward scheduling

Once sequence lead times have been
calculated, should-be start dates can be assigned
to each production sequence either by
“backward scheduling” from a user-supplied
order due date, or by “forward scheduling’
from a user-supplied order start date. The
dates are established by calculating actual
elapsed time required to perform any
production sequence and by examining

the shop calendar for each workcenter to
determine the number of working hours
scheduled for any given date and shift.

Parallel production paths

When parallel production paths are defined

in the routing for a part (see the ROUTINGS
AND WORKCENTERS section earlier

in this chapter), each path is scheduled
independently so that all will be ready for the
joining sequence at the same time. In this way,
inventory levels at all points in the
manufacturing cycle can be maintained at the
lowest possible levels.

SEQUENCE 10

SEQUENCE 20

SEQUENCE 30

Components of lead time

Work Order
Scheduling

Features

® Backward or forward scheduling.
® Infinite capacity scheduling.

® Work order specific routings.

® Overlapped, compressed, and split
sequence scheduling.

» Partial work order scheduling.
» Parallel path scheduling.

Description

Work orders can be created as a result of
transactions from Materials Management/
3000, and/or directly within Production
Management/3000. As each work order is
created, a unique copy of the standard part
routing for that part is made and is associated
with the order. This order routing can then
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be modified as necessary to indicate unique

deviations from the standard routing
(refer to the discussion of “Order routing
modification” in the WORK-IN-PROCESS
CONTROL section earlier in this chapter).

Using the due date of the work order as a basis,
scheduled start and completion dates/times are
calculated for each production sequence. Work
orders are automatically rescheduled when-

ever their due dates or other specifications are

modified. These schedules form the basis for
the evaluation of production priorities as well
as other planning and control functions.

PARTA WORK ORDER #1234 FOR 100 PART A DUE DEC. 1
N SEQUENCE OPERATION START COMPLETE

SEQUENCE CPERATIO el pot

10 cuT 10 CcuT NOV. 10 NOV. 13

20 DRILL 20 DRILL NOV. 15 NOV. 24

30 BEND 30 BEND NOV. 25 NOV.27

40 DEBURR 40 DEBURR NOV. 28 NOV. 30

50 INSPECT 50 INSPECT NOV. 30 DEC. 1

STANDARD ROUTING ORDER ROUTING

Standard Routing and Order Routing
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Shop Floor
Dispatching

Features

s Routing Lists.

® On-line review of workcenter status.

» Dispatch lists by workstation or workcenter.
= On-line priority calculation.

= Multiple dispatching rules.

® Manual priority override.

Overlapping, splitting,

and queue compression

Production Management 3000 provides for
three methods of reducing the manufacturing
lead time for a part below that which results
from the scheduling caleulation described
above:

Overlapped sequences—Are those where
some partofa work order is moved on to begin
the next production sequence before all units

Description

The SHOP FLOOR DISPATCHING

module provides the tools to ensure that
manufacturing resources are devoted to the
right work orders at all times. The SHOP
FLOOR DISPATCHING module evaluates
production priorities dynamically on the basis
of up-to-date status information and makes
these priorities visible when needed on the
shop floor.

on the work order have been completed. The
effectis to “overlap” process times al bwo
sequences and to reduce the overall elapsed
time required for completion of a work order.
Overlap can be specified either forindiidual
routing sequences or for all sequencesina
standard part routing,

Split sequences—Are those where more
than one person or machine performs work
concurrently at a single production sequence.

The number of such people or machines can be

specified for any sequence ot a part’s routing,

which has the effect of reducing the processimy

portion of elapsed lead time.

Queue compression—Is a means ot

pre-expediting a work order by assuming less

than standard queue times when calculating

Production Management/3000 description 8y
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scheduled start dates for cach production
sequence. Since these dates form the basis tor
the assignment of relative priorities amony
work orders in queue, this has the effect of
assigning the compressed work order a higher
priority at cach sequence than it would
normally have. This is accomplished by
specifying a “queue compression factor” for a
work order which indicates the percentage of
the standard queue which is to be removed for
scheduling purposes.

SEQUENCE 10

QUEVE SETUP | RUN

SEQUENCE 20

TRANSIT QUEUE SETUP | RUN

SEQUENCE 30

TRANSIT

QUEUE SETUP | RUN

Overlapped scheduling
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Work order priority
calculation

The relative priority of each work order in the
queue of each workstation is evaluated on the
basis of a user-specified system value which
defines the facility dispatching rule. Two such
dispatching rules are provided by Production
Management/3000:

Scheduled start dates—The scheduled start
dates assigned to each production step by the
WORK ORDER SCHEDULING module are
compared with one another, and higher
priorities are assigned to work orders with
earlier dates.

Critical ratio—Priorities are based upon the
ratio between the remaining lead time for each
work order, and the elaj time remaining
until the due date for that work order. Work
orders with lower critical ratios have higher
priorities.

In either case, these priorities can be
overridden, as necessary, by user-specified
priority assignments.

When personnel or machines become
available, a dispatcher can obtain a list of jobs
currently waiting at any workstation or
workcenter in priority order. This list can be
produced either on-line or in printed form.

%) Production Management/3000 description

Production Management/3000 description

Ve
wortcenter Queue List QUEUE WCTR
Queue Queue Chg Lot Stop Printed Both
Part Oprtn Status Report EXiT
Wetr [d Wstn Id Cleave blank to see
METAL all work stations) SHEET METAL SHOP
Order Dper -Schd-Date- Date oty

Watn-ld Number Prtl Nbr Pri Begin End In Part-Number Stat Left

HCDRILL 0012934 ___ DRLL 91 02/0) 07/02 06/01 2920-0394 1000 S0
Tool-l1d: NCTP-1302 Drwg-1id:

HCDRILL 28 ___ DRLL 50 96/25 06/25 06/23 3874-0192 1000 75
Tool-1d: NCTP-1982 Drwg-1d:

PAINT 2 80 96/26 96/27 24 5178-9948 1000 120
Tool-1d: Drwg-1d:

PAINT 2 BI10 50 96/27 06/29 1478-3044 1000 10
Tool-1d: Drwg-ld:

PAINT —— BI11 S50 06/28 02/29 4409-289¢ 1009  sg
Tool-1d: reg-ld:

REBURR —— DBQ) 50 06/28 06/30 06/22 2290-0198 1000 100
Tool-1ds Drwg-1d:

-

Selecting work from queue

Releasing work orders

Once shop management has determined that
all materials and documentation necessary to
begin production activity on a given work order
have been assembled, the order is released to the
queue of the first production sequence. At that
time a Routing List is printed which describes
the routing for that order in detail. This Routing
List is added to the shop packet and travels
with the work order through the production
process.

As work order movement or schedule changes

taxe piace, the Production Managetent 3000
data base is modified immediately to reflect the
current status of work-in-process at all times.
This dynamic model of the shop environment
provides the basis for dispatching work
according to the latest priorities whenever
manufacturing resources become available.

T
I HAPPY PEDALER BICYCLE WORKS

Work Order Routing List
Order # Part Number Description
3940-0498 BACK~-PLANE CABINET FIXTURE

T
06/15/81 0B:43A | O

Page 1

©)
O|
O | W0000012
OI AltRtet gsﬁgeql

Ol

P11l Cde NxtSeq# Opn# Wrk Cntr Wrk stn
DRL1 METAL DRILL

Drawing 1d Tool Id TLO01224

Rpr Lvl OrdTyp
0 wo

| Current ---Current Set-Up=--- ---Current Unit-Run---~
Transit Time Labor Machine Code Labor Machine Code
Ol 8.0 2.0 [ .25 25 L
O AltRtet RteSeqt Pll Cde NxtSeq# Opni Wrk Cntr Wrk stn Rpr Lvl OrdTyp
I 0020 DBO1 METAL DEBURR 0 wWo
OI Drawing Id DWG0014-2 REV A Tool Td

Work order Routing List

l Current ---Current Set~Up--- ---Current Unit-Run---
Ol Transit Time Labor Machine Code Labor Machine Code
| 8.0 1.5 0.0 L .05 .5 M
Ol AltRtet RteSeq# Pll Cde NxtSeq# Opn# Wrk Cntr Wrk stn Rpr Lvl OrdTyp
| 030 PT11 METAL PAINT 0 WO
C)| Drawing Id Tool 14
O | Current ---Current Set-Up--- ===Current Unit-Run---
| Transit Time Labor Machine Code Labor Machine Code
8.0 4.0 4.0 L .5 0.0

!o
0
lo
10
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Work Order
Tracking

Features

® On-line work order status review.

® Interactive step completion reporting.
® Factory Data Capture terminals.

® Partial work order tracking.

= Rework and scrap reporting.

= Exception reporting.

® Automatic load balancing.

s Labor collection.

Description
In order to effectively establish production

priorities and provide shop managers with the
information necessary to properly manage the

manufacturing environment, Production

Management/3000 must maintain an accurate
picture of the status and location of each work
order (or partial work order) at all times. Work
order status information is collected on the shop

floor at the time production activity actually
takes place. Either simplified HP Factory Data
Capture terminals or full-screen CRTs can be
used for this purpose.

92 Production Management/3000 description

Selecting work orders from
available queue

As each work order is selected from queue for
processing, its status is changed from in queue
to in process using the WORK ORDER
TRACKING function toindicate that itis being
worked on.

Dynamic shop floor dispatching ensures that
priorities are up to date at all times, reflects
changes to the overall production plan quickly,
and can reduce or remove the need for manual
expediting of hot jobs.

Work order status can be modified in either of
two ways:

1) Asaresult of completing an operation.
When a production step completion is
reported, the status of the associated work
order is automatically changed from in
process at the current sequence toin transit to
the next sequence.

2) Through the use of a specific transaction
which modifies the status of a work order
sequence to indicate that it has changed
from one status to another (e.g., in transit to
in queue, or in queue to in process).

Production Management:3000 description 93

Work order status reporting

The current location and status of each work
order in process is available at all times for
on-line analysis and review. Work-in-process
status can be reported either on CRT screens or
printed reports by:

® Individual work order.

s Workstation or workcenter.

® Operation number.

® Part number.

4 N\
Ry GRS R ] G
Order Partial Operation Route -=- Mew Stotus ---
Number Nuaber Number Seq Nbr _Date . Time
) [ USSR
(Opt.) (mmddyy)  (hhaa)
New Status Code Quantaty In
(Only for receiving from
IN TRANSIT).
0 - Order being entered. 4000 - Step completion of a partial.
1 - Order being scheduled. 5000 - Step completion of @ full order.
10 - Order has been scheduled. 6000 - Order completled.
500 - Step in transit. 7000 - Order stopped (cancelled).
1000 - Step queued to Wsin. 8000 - Full Order “BOMBED" (OTY-OUT=0).
2000 - (Drdeér/Step) work 1n process. 9000 - Partial order “BOMBED™.
3000 - Step 13 on “WOLD".
\ J

Changing the status of a lot
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Production exceptions

Information describing material failures, scrap \ w
1vi 1 Pr 14
lossels,‘ rework agthty, or other exceptional Order —Pev o Step Step Chg Lot Step R
conditions associated with each work order Status  WC Xaptn Completn Labor  Status  Querlep EXIT
sequence can be.co"ede.d .and Store.d for 0r ger Partial Dperation Poule -+~ Exceplion ----
analysis and review. This information can be tumber Humber Hamber  Seq_Hor JDate Tine
. . 5
entered at the time work orders are being uo19847 oPL s o ey
tracked from one production sequence to
iomcare | | s Exceplion -ecesessemenns
another, or separately when exceptions are e Wm:ijv lﬂl':‘muml b Conment
actually detected. BPMN 4 13330036 :23‘;:3:::: DAMAGED
Exceptions can be recorded either as free-form
comments, or in terms of predefined codes B w-materiel arrived broten F002-Housing damaged.
which can be analyzed on a statistical basis. MS{T-Wrong number of parls received :g:i-:mo?.:“(nu vithin speca.
I i init F000-¢ t d ol -Pins broten/missing.
Exception codes and their definitions can be o Cindeterminate). FO0S- Incarrect Option Received.
described at any time and can be either global £301-5uitch Failure F006-Broken trace.
or local in scope. Global exception codes can be
used to describe unusual events regardless of

where in the manufacturing facility they occur,
while local exception codes apply only to those
workcenters with which they have been
specifically associated.

] Production Management/3000 description

Production sequence

Production Management/3000 description

95

Recording exception information

Pre-defined exception

code

Free-form comment

H4 23
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completions 4 )
As soon as each production sequence has e der, "3 3 S0 T T
rder. ¢ ALl Step < ) SResLY £hg dep f & o :
been completed, the results can be reported to w unmg ﬁm nui‘iﬂ M Hdﬂﬂ&ﬁi m
Production Management/3000 by the people who Order  Portial Operation  Rie Run
actually perform the work. The number of units Number  Mumber  Number  Seq Nbr Date Out  Time Oul  Hours
completed, scrapped (lost), bonused (found), g6l :u,,l 3 mmddyy)  (hhmma)
and reworked at each sequence can be entered Campletion?
. § --Campletion?--+
via an HP Factory Data Capture terminal or a CHormal, Bepair)  Ouants 1y Quantaty Ouantity
full-screen CRT. Related information such as ¢ or Bomb ) Bonused Rewort ed Scropped
direct labor charges, material failures, or other g
exceptions can be collected either all at one time Erployee ot Hours ot
as a part of the step completion transaction, or Direct Labor: uﬁ% g&& R
separately through individual transactions Excent
: P S I ISP xceplion ressesessenean
designed specifically for each type of Code  Ouantily | Component Part Comment
information. W R e
— _J

Labor collection

Production Management/3000 provides the
means to capture and record direct labor hours
applied to each work order sequence. Labor
hours are reported directly by shop personnel
on the shop floor where work is actually being ~N
performed. As each entry is made, Production ("

Management/3000 ensures that a valid fotec, o e T T
of N i E g g top? Stepl*® [

Completing a production sequence

employee ID and work order number have

been provided.
Order Partial Operation Route

Labor hours can be entered at the time work Number Number Number  Seq Nbr Date Time
orders are being tracked from one production inp. ) d‘jﬁ%ﬁi, (ﬁ‘g.:E)
sequence to another, or through separate
‘transactions as work is ach.x.ally performed. Employee  Set-up Labor
Labor charges can be modified at any time Mumber =~ Hours Hoyrs
and accumulated hours can be reported by Drrect Lavor: 121032
employee ID, work order number, or
workcenter.

N J

Charging time to a work order



Capacity
Requirements
Planning

Features

® Load projection by workstation.
® Exception reporting.

® Summary workcenter reporting.
= Alternate load measures.

s User-defined reporting periods.
® Load detail reporting.

Description

CAPACITY REQUIREMENTS PLANNING
can be used to plan labor and other
manufacturing resource requirements over
time at the workstation and workcenter
level. It can use both existing work orders

Production Management/3000 description 97

and production requirements suggested by
Materials Management/3000 or another similar
system. It provides a tool to highlight potential
capacity constraints and provides information
that can be used to help ensure that appropriate
resources are available when needed and to
smooth the workload for a manufacturing
facility.

STANDARD
PART
ROUTINGS
SUGGESTED
WORK ORDERS —
FROM MRP
PRODUCTION
PLAN
CAPACITY
j—— REQUIREMENTS e
PLANNING
OPEN WORK ORDERS LOAD PROFILE
FROM Production >
Management/3000
DATA BASE
SHOP
CALENDAR
Capacity Requirements Planning
9n  Production Management/3000 description
Balancing load among
.
alternate workstations
When successful completion of a production SEQUENCE 30

sequence is reported, the status of the work
order is modified to indicate that it is in transit
to the next production sequence. In cases
where more than one alternate workstation
has been specified for the next production
sequence, Production Management/3000 will
examine the amount of work in the queue of
each alternate workstation. The work order
will then automatically be made available in the
queue of the workstation with the least hours of
work waiting to be done and the user will be
notified which workstation has been selected.

This technique for load balancing provides

for the even distribution of work among
alternate workstations, and consequently for
the reduction of lead times and inventory
levels.

SEQUENCE 20

Load balancing
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Workcenter summary
reporting

In situations where direct labor personnel are
trained to move among several different
workstations in response to changing
workloads, the true labor capacity of a
workcenter may be less than the sum of the
capacities of all workstations within it. In
addition to workstation load reports,
Production Management/3000 provides
summary load reports for each workcenter
which can help to identify resource constraints
lWhiTh might not be visible at the workstation
evel.

98 Production Management/3000 description

Calculation of requirements

The calculation of manufacturing resource
requirements is accomplished by scheduling
each work order in the production schedule using
part and order routings and the shop calendar to
determine detailed load requirements for each
work order. Each work order is scheduled
independently of all others as if infinite
capacity were available at all times. These
detailed load requirements are then
accumulated by workstation for each
user-defined time period (days, weeks,
months or quarters), forming a load profile for
each workstation.

Production Management/3000 description 99

EQUIPMENT
AVAILABLE

8 HOURS/DAY—
TOTAL = 32 HOURS

LABOR

AVAILABLE

8 HOURS/DAY—
TOTAL = 16 HOURS

Workcenter labor capacity

Alternate load measures

Although labor is often the capacity constraint
in manufacturing operations, this is not
always the case. CAPACITY REQUIRE-
MENTS PLANNING can calculate resource
requirements both in terms of labor hours and
one alternate unit of measure (e.g., machine
hours, cm2, etc.) which can be specified for
each workstation. Both load measures are
accumulated and reported separately for each
workstation, so that they can be analyzed

independently of one another or together. This
capability provides the flexibility to evaluate
resource requirements in terms most
appropriate to each individual workstation.

Load profile reporting

After all time-phased load profiles have been
calculated, the resulting resource requirements
are compared with the standard production
capacity specified for each workstation. In cases
where requirements differ from standard
capacity by more than a user-specified
percentage, a workstation load report is printed
which describes the load profile of that
workstation and indicates the time periods in
which overload or underload conditions are
anticipated.

PRINT LATE

04/02/81 15:52
I RUN DATC

04/02/81 15:00

O | wkerR  meTac

l MANAGER-J. FERGUSON

HAPPY PEDALER BICYCLE WORKS
EXCEPTIUN CAPACITY PROJECTION REPORT
WORK STATION

D W, Bw M Q saA A

WKSTH DRILL UPPER TOLERANCE 115 120 120 125 1 8 150 150
LOWER TOLERANCE 90 85 85 80 60 60 50

~--PERIOD--- “MACHTNE-~ LABOR LO LABOR --DEVIATION- =====-o- UTILIZATION OF SCHEDULED CAPACITY=-=------=
| DATE  LEN LOAD  CAP RLSO OPEN PLAN SUGG TOTAL _ CAP  CUR  CUM v+ ouT 150. 200. |
O 04/02/81 T 0 [ 6 4 0 0 03| 8 2 2 125 0] XXXXXXXXXXXXXXXXXXXXXXXX O
I 04703781 1 v 0 5 3 0 0 8< 8 0 2125 10|XXXXXXXXXXXXXXXXXXXXXXXX
v4/04/81 1 0 0 7 3 0 0 10< 8 2 4150 35| XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
O l 04/05/81 1 0 0 12 0 [ 3 15< 8 5 9 213 98XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+
04/08/81 1 0 0 2 6 0 0 8< 8 0 9 213 9B{XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+
Yty TR 0 0 0 7 0 0 1< 8 -1 8 200 85 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
O 04/1v/81 1 0 0 [ 4 2 2 8< 8 0 8 200 85 [ XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
| 04711781 1 0 [ 0 0 6 0 6< 8 -2 6 175 60 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
| 04712781 1 0 0 0 0 10 4 14< 8 6 12250 135 [XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+
O 04/13/81 7 0 0 0 12 46 0 58< [ 40 18 30 175 60 [XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
| 04/2u/81 7 0 0 0 0 48 10 58< 40 18 48 220 105 [XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+
04727781 7 0 0 0 0 36 0 36< | 40 -4 44 210 105 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+
O | 05/04/81 7 0 0 0 0 38 2 40< 40 0 44 210 105 [XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+
| LEGEND: '<* 2 Qut of Tolerance
O| Length: ‘D' = Daily 'W' = Weekly 'BW' = Biweekly 'M' = Monthly 'Q' = Quarterly 'SA' = Semiannual ‘A' = Annual
Workstation load profile .
Percent by which
Total labor hours planned load is
Calendar days in planned for each outside of stated
reparting periad periad tolerances

PAGE 1
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100  Production M /3000 description

Load detail reporting

In situations where examination of the load
profile report identifies overload conditions
which need to be corrected, a load detail
report can be requested for any individual

workstation. The load detail report indicates
the specific work orders which contribute to the.
accumulated load profile during each time
period, and the amount of workload which
each represents.

On the basis of this information, individual
work orders can be rescheduled into earlier or
later time periods to arrive at a load profile
which better fits the available manufacturing
resources.

| ewiur vaTC  04/02/81 15:52
RUN  DATE  04/02/81 13:49

WRUTR METAL

HAPPY PEDALER BICYCLE WORKS
DETAIL CAPACITY PROJECTION REPORT
WORK STATION

D W B M Q SA

Starting date of
O | reporting period

Load detail report

Planned labor requirements |
for each work order

A
O[ WKSTU  DELURR UPPER TOLERANCE 115 120 120 125 140 150 150 1O
| MANAGLR-J. FERGUSON LOWER TOLERANCE 90 85 B85S 80 60 62 SO l
O I -==PLRIOD-== === PAGT WUMBER---- PL ORDE --5C ED DATE- OPER MACHINE- -LABOR-- ED-~-= ===HC 10N IO
| DATE  LEN WUMBER  PRTL TP QTY IN START OUT NDR LOAD CAP LOAD CAP DEV ~ CUM LDV OUT PREV NEXT I
O 4702 1 3940-0498 W0200168 OP 32 04/02 04/02 04/02 DBO3 .0 1.5 DRILL PAINT O
| I 8498-0498 10200527 OoP 50 04702 04/02 04/02 DBOl .0 2.2 DRILL  PAINT |
9487-1152 W0200886 OP 100 04/02 04/02 04/02 DBOL .0 2.5 DRILL PAINT
O | 8376-8274 W0201245 oP 110 04/02 04/02 04/02 DBOl .0 3.0 DRILL PAINT lo
0938-1784 0201604 oP 75 04/02 04/02 04/02 DBOL .0 1.5 DRILL PAINT
I 7467-6662 W0201963 oP 90 04/02 04/02 04/02 DBOL .0 4.5 DRILL PAINT |
O 8578-8391 W0202322 OP 100 04702 04/02 04/03 DBOL .0 2.2 ORILL  PAINT O
| 6473-0395 110202681 OP 100 04702 04/02 04/02 0807 .0 3.4 DRILL  PAINT |
6495-1722 110203040 oP 225 04/02 04/02 04/02 DBIl .0 1.0 DRILL PAINT
| 4095-2883 w0203199 OF 400 04/02 04702 04/02 DBOL .0 2.5 DRILL  PAINT |
7459-0384 W0203758 OP 430 04/02 04/02 04/02 DBOl .0 3.0 DRILL  PAINT
9847-7844 0204117 OP 100 04702 04/02 04/03 DBOL .0 2.2 DRILL  PAINT
O | 1872-1846 +0204476 OP 48 04/02 04/02 04/02 DDOL .0 3.0 DRILL PAINT O
¥732-3784 WO0204835 oP 48 04702 04/02 04/02 DBOL .0 2.5 DRILL PAINT |
| TOTAL . .0 35.040.0 5.0 l
l LEGLND: '<* = Out of Tolerance '
o Length: ‘D' = Daily ‘W' = Weekly ‘BW' = Biweekly 'M' = Monthly ‘Q' = Quarterly 'SA' = Semiannual 'A' = Annual ‘ O

H4 29



USING DS 3000/1000 WITH HP 1000 MASTER PROGRAMS

JoeEre MUELLER

J. MueLLEr
SWS SoFTWARE SysTEMs
BERN., SWITZERLAND

H5 01



Using DS3000-1000 with HP/1000 Master Programs

by Joerg Mueller
SWS SoftWare Systems

Bern, Switzerland

Introduction

HP/3000 is a very efficient general purpose computer, which gives

users and programers a lot of flexibility on the software side. Now

that newer HP/3000 models support HP-IE devices flexibility has been

extended to the hardware. Nevertheless uvsers would be ill advised to

vse HP/3000 as a measurement data logger or to do any other form of

of thousands or even

fast data acquisition. Interrupts at the rate
only hundreds per second should not be sent to a general purpose
computer.

Of course Hewlett Packard offers a solution for fast data acquisition

and processing with the HP/1000 computers., An important additional

advantage of the HP/1000 systems is a price tag which favourably

compares to the /3000-line. Users already owning an HP/3000 see the

disadvantage though of a 1largely incompatable, different 16 bit

computer system. Architecture, operating system, languvage syntax and

file structure are all different on the two system types. Except for

trivial cases it is not even possible to define a common Fortran

subset, so that the same source code could be used on both computers,

The choice of having both types of systems within one company may

nevertheless pay off, because a good price to performance ratio can be

achieved. Once the decision has been made to purchase both HP/3000-

H5 1

and HP/1000-computers it is obviously attractive to link the systems

with a DS3000~-1000 communication line. In fact in certain cases it may

even be possible to have a memory resident HP/1000 operating system

without any mass storage of its own thanks to the DS3000-1000

downloading facility.

The HP/1000 systems have evolved and this allows to use them also as

general purpose computers. Nevertheless it is advisable to restrict

the use of the /1000 and to do most of the programming on the HP/3000,

if ' the resources such as the present workload and the communication
line allow it, because software maintenance on the HP/3000 often is
easier and has to be done for other applications anyway, so that the

programer staff usuvally will be more familiar with the /3000. However

the environment may impose a more important HP/1000 configuration.

Some problems with DS3000-1000 which may occur wunder such

circumstances will here be discussed. Program to program communication

(PTOP) will be analysed primarily in this paper, but the other forms

of communication also will be discussed briefly so as to see their

respective merits,
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1. Respective merits of the DS3000-1000 features

1.1 Remote operator commands

be issuved from a HP,/3000

Most of the RTE-IVB operator commands can

remote session., It is possible to start and analyse the state of the

RTE-system. In fact a RTE-IVE memory based system may entirely be

controlled by a HP/3000 session. The HP/1000 is working as a front end

computer in such a case, a configuration, which may be very useful.

It is interesting to note that on the HP/3000 a Cross—Assembler of the

HP/2100 is available (which in effect allows a subset of the HP/1000

instructions) and a Cross Loader also exists, A Fortran crosscompiler

exists in the contributed 1library now. It therefor now should be

possible to develop a complete HP/1000 application on the /3000 and
simply download by DS3000-1000. The HP/1000 does not need to have any

storage device in such a case.

s 3

1.2. Remote EXEC calls

An  EXEC call is familiar to all HP/1000 programers. The HP/3000

equivalent are the system intrinsic calls., The system resources may

programatically be vsed by such calls. Input/Output, program
scheduling, segment loads and time requests are possible. It is
therefore feasible for a HP/3000 process to vuse all HP/1000
peripherals. Only the actval driver of the device is residing on the

HP/1000 in such a case.

The opposite type of calls, i.e. the use of HP/3000 system intrinsics

by a HP/1000 program, is not possible however.

1.3. Remote file access

Although HP/1000 files are not easily accessible by HP/3000 session

commands, it is however fully possible to use HP/1000 files by a

HP/3000 program. Such files cannot only be read and written to, but

they can be created, opened and closed, renamed or also purged. The

structure of the files remain of the HP/1000 type of course.

Besides different file structures the two computer systems also have

different real number representation. This must be remembered for

binary files which are commonly vsed by HP/1000 and HP/3000 programs.

Except for a little snag in case of a zero the SPL-routines CR1R3 and

CR3R1 contained in the contributed library allow correct conversion

between the two types of real variables.
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possible for a HP/1000 program to access HP/3000

Again it is not

files. One obvious problem in this context is the maximum length of a

name, which may only have up to six characters for a file on the

HP/1000 instead of 8 letters as on the /3000.

a

1.4 Program to Program Communication (PTOP)

The most powerful communication tool available within DS3000-1000 is
the PTOP-package, It consists of a set of nearly identical procedures

available on both computers.

For a PTOP user application to work a pair of programs must exist. The
program initiating the communication is the so called master program.

The other program is called a slave program and is automatically

scheduled by the respective operating system, when the master program
initiates the communication. The master program may be on the HP/3000
or on the HP/1000. Since a HP/3000 program can practically control all
resources of the HP/1000, it will not often be necessary to have
HP/3000 master programs. Usvally the other forms of remote access will

be sufficient. UWhenever a HP/1000 program wants to access the /3000

there is no other choice however than to vse PTOP communication.

The master program initiates communication by the POPEN procedure. The

slave receives all information by a GET call and returns its

information by ACCEPT or REJCT. On the master side the following other

procedures are available:

H5 5

PREAD to receive a buffer of information,

PUWRIT(E) to send a buffer of information,

PCONT(ROL) to exchange a "tag"-field i.e. a buffer of
20 words,

PCLOS(E) to abort the slave program,

PCHECK (/3000) to analyse the last PTOP transaction.

Although the procedure calls are very simple, PTOP communication can
present some difficulties to a beginner. Whenever multiple master
programs initiate the same slave or avtomatic scheduling is wanted,

problems may increase even more. But on the other hand applications
can be tackled, which otherwise could not be realised at all. In fact
once DS3000 is installed, PTOP can prove to be a very useful tool for

concurrently running programs within the same computer system.
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2. Sitvation of CIBA-GEIGY Photochemie (Fribourg, Switzerland)

The computer configurations to be discussed here as a practical case

have the following simplified outline (Fig.1).

R D e | Radetede e

| I DS3000 |
I HP3000/III 1= -— 1 HP3000/1I

I
1DS3000-1000
I
|
| oot ne0s 00 g0 00 000 0 0000 | | oo e anse st s sesevevese |
| | DS1000 | |
[ e | | HP1000/45S HP1000/20
[ Disc 1-—--I

Fig. 1
Configuration with hardwired
connections.
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The HP3000/II system serves primarily as development systenm, the
HP3000/1I1 supports materials control, production management, quality
control and distribution and is thereby fully loaded. The HP/1000
systems perform measurements, control the instruments and process the
data for Quality Control. The results are intermediately stored on the

HP/1000 disc and usually daily transmitted to a HP/3000 data base.

Had the HP/3000 systems not been so heavily loaded, a configuration
without disc-system could have been envisaged. Since this solution was
out of the question, the benefits of largely independent HP/1000
systems were fully exploited. System operation still had to be simple
though since no actual computer operator could be afforded for the

/1000-systems.

It is here that local PTOP processing on the HP/1000 systems proved to
be very useful. Concurrently running programs could thereby easily be
synchronised. The PTOP programs running with the HP/3000 are not of

such a nature as shall be shown later.

The usvual contact between the HP1000/45 and the HP3000/I1I during the
normal working hours restricts itself to a few occasional
/3000-sessions initiated on the /1000 or the fetching of a source file
as will be seen later. The daily evening transmission sends all
relevant measurement results for complete evalvation and storage to
the /3000, Since the /3000 systems are continuvously operator
controlled this is also the place all plotting is done through batch

jobs streamed by the transmission program.

The transmission programs contain .avtomatic maintenance functions S0

as to eliminate measurement results older than two days on the
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/1000-disc, if transmission and storage on the /3000 were fauvltless. 3, DS3000-1000 PTOP programs

The remaining important function of the DS 3000-1000 line enables to

set up the HP/1000 master data files from scratch. This is done after For the three types of transmission operation mentionned three pairs

every disc copy <(usuvally once a month), whenever a new software of PTOP programs had to be written:

revision is installed and when the master sets are updated on the

/3000 side. The only updating mechanism for those /3000 master sets 1) PUGE: to put or get source files

allowed to the user go by way of the /1000. Thereby data integrity

vsvally is conserved eventhough the information is stored on both 2) PUTSE: to transmit and maintain

systems, Of course there always will be a hurried smart vser ruining the measurement result files

the concept.

3) FMDEN: to maintain the master data sets

Except for the occasional problems with ignorant new users the system

has been successfully operational in automatic mode for several months All three applications obviously aim to do programatic remote file

now. access from the /1000 to the /3000. As it was shown earlier this
function only can be achieved by PTOP communication. Had the amount of
initial problems been foreseen it probably would have been more
economical to sacrifice the requirement of at least semi-avtomatic
operation and have the user manuvally start a /3000 session and a /3000
program, which then could directly do remote file access without PTOP

communication. Now the PTOP pairs are operational they offer easier

vse though.

3.1. PUGE (PUt and GEt)

Source file maintenance, i.e. creating back ups and only keeping
source files, which are being worked on directly on disc, is a
housekeeping problem comMmon to all computer systems. Having

DS3000-1000 this problem could elegantly be solved with some
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additional benefits.

The programers disc cartridges containing his source files are
declared a scratch area and are usually entirely erased every week or
two. Whereas such a way of operating a HP/3000 probably would create a
programers revolution, the HP/1000 with a DS-1link can be maintained in

such a manner, because

1RU,PUGE

+GET source

will rapidly give the file back (it takes 8 seconds to get the +
prompt and e.g. 25 seconds for a source file of 300 lines to be
available on the /1000). Of course eventuvally the source files are not
available on 1line on the /3000 either anymore. In that case the
programer has to have the source reloaded from mag tape on to the

/3000 and can then fetch it again, obviously a more tedious operation.

The additional benefit is the ease of maintenance on the HP/1000. A
procedure wusing PUGE is all that has to be called, whereby all source
files are transmitted to the /3000 and there renamed to svit the file
naming conventions of the /3000 (a source ASOURC.JM will become
SSOURCIM.HP1000 on the /3000). The whole scratch area then is simply

purged.

The program pair to transmit measurement data essentially operates in

H5 11

the same manner as PUGE as far as the communication is concerned. One
of the aparent differences is the automatic streaming of batch

evalvation jobs by the HP/3000 slave.

The measurements of a day are uvsvally transmitted within about 15

‘minvutes,

3.3. FMDEN (Fetch Master sets for DENsitometry)

By this program pair either a complete dump of all relevant master
sets from the /3000 to the /1000 is realised or individual data is

updated on both computers simultanously.

A complete dump takes about one minute and fills 805 sectors of the

7906 disc. This corresponds to a practical speed of 25 kBaud (in the

software sense),

4. Design of PTOP program pairs

As a first general rule it can be stated that PTOP communication
should be avoided, whenever other means such as remote file access or
remote EXEC calls can give the same result, because the application

will be operational more rapidly.

There are sitvations though, as seen earlier, when PTOP communication

H5 12



is the only good solution for the end user. Even between two HP/3000
such program pairs may be vuseful as well described in the DS3000

reference manval.

Once it has been decided to vse PTOP communication, programing is
vsvally done in such 5 way that the computer initiating the
communication has the master program and the other one the slave.
DS3000-1000 appears to have a bug though and it is currently not
advisable to write HP/1000 master programs and HP/3000 slaves. Once
the programs are in working order there are no big problems to be
expected. Testing proves to be very disagreeable though, because an
abort of the slave on the /3000 on bounds violation, integer overflow,
an inexistent file or other such normalities in a testing phase
systematically provokes a system down of MPE. Obviously the poor
programer provoking such a small disaster on a production oriented

heavily loaded HP/3000 will have plenty of niceties to hear.

If a /3000 slave has to be written there are a few options which
increase the chance of MPE-survival. An obvious solution is to make
‘the slave as short and simple as possible. Delegate more intricate
work to previously or later executable programs. One of the
possibilities in this context is the use of streamed subsequent jobs.
another solution can consist of a very simple PTOP pair, which only
initiates the communication and then is followed by another pair, for
which the master is on the /3000 side., In fact it is possible for a
slave program itself to become master of another., Probably this would
not help to solve the abort problem (it has not been tested), because
it appears to be related to the original, atypical schedvling of the

slave.
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Other obvious means of avoiding the slave to abort consist in all the
necessary tests to intercept the potential error. This requires
additional code though and thereby makes the testing phase longer. The
final way out for testing again is disagreeable: night shift. Wait
until all those backlogged batch jobs are out of the system and then

learn to warmstart MPE!

There are other potential problems with PTOP. A programer glancing
through the available procedure calls intuitively assumes that
communication starts by POPEN and terminates by PCLOSE. The assumption
is correct for POPEN, but PCLOSE not only stops communication, but
also aborts the slave, even if it is concurrently working for another
master., Except for emergency exits a master program will therefore

contain at least one POPEN, but usually no PCLOSE,

A slave must be careful by what process it is called. All transactions
of the master are received by the GET procedure. By program logic
maybe a PREAD is expected to be calling, in some cases it may though
be a POPEN from another master or, in fact, from the same master,

which terminated and restarted for some reason.

From all that has been said it primarily can be concluded that PTOP
communication should be kept as simple as possible, especially if the
programer is inexperienced with DS3000. Hopefully the system down bug
will be out before MPE revision Zephyr (or whatever) arrives and then
PTOP communication can be a very useful tool even between a /1000 and

a /3000.
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GLOBAL OPTIMIZATION

(ABSTRACT)

PROTOS - A COBOL ProcRAmM GENERATGR For HE HP3000

By

J. Tieon Coe o
TITLE: Global Optimization

SPEAKER: J Tipton Cole, Cole & Van Sickle Company, Inc., Austin, TX
P.0O. Box 15085 8900 Shoal Creek 404 Austin, Texas 78761 USA
ABSTRACT: 6lobal optimization of any computer application for
business is facilitated by observing a few basic rules: 1) work
on the right problem, 2) optinize only where it helps, 3) optinize
for the total lifetime cost of the project, and 4) use proven
methods and tools. Technical workers and managers often lose
sight of business objectives. Worse yet, despite all of the talk
about software engineering, we neglect fundanental engineering
principles and techniques.

This talk stresses the importance of concentrating on the
business purposes behind the project and the importance of inplenen-
ting the applications now rather than later.

This presentation is designed for DP managers, non-DP managers who
have responsibility for DP or who aust deal with the DP department,
and DP staff menbers with managerial aspirations.

<. Tipon Coe
Coe & Van Sickie Company, Inc..
AusTIN, TX
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IF YOU FEEL ASPIRATIONS FOR A COMPLETE TEXT, ASK THE
AUTHOR - UNTIL NOW THERE IS NONE FOR THE PROCEEDINGS -
( EDITOR ) ***
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(ABSTRACT)

TITLE: PROTOS - A COBOL Program Gemerator for the HP3000
SPEAKER: J Tipton Cole, Cole & Van Sickle Company, Inc., Austin, TX

ABSTRACT: PROTOS is a COBOL program generator written exclusively for
the HP3000 family of computers. It is designed to work naturally and
efticiently with INAGE and V/3000. It writes COBOL code that takes
advantage of the strengths of HP’s best software and of the strengths
of the HP hardware. The COBOL code follows the best programming prac-
tices. It is easy to read and understand; it is well-structured. In
fact it is superior to hand written code in quality as vell as cost.

This talk covers the reasons that business organizations
need tools such as PROTDS, and the benefits that PROTOS brings to any
business application project. Discussion of specitic features and
denonstration of PROTOS in action are left to the question and answver
period and individual neetings.

This presentation is designed for DP managers, non-DP managers who
have responsibility for DP or who must deal with the DP departnent,
and DP staff menbers with managerial aspirations.

*8ERR

NOTES SEE ABSTRACT BEFORE (EDITOR) ***
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QUASAR SYSTEMS

TRANSACTION PROCESSOR FOR THE HP3000

I am sure that each of us has had the need to manipulate files,
or perform bulk updates of an application database, and found
that the existing methods are either incomplete (i.e. FCOPY) or
too troublesome (i.e. COBOL) to use. Most application systems
involve several standard batch functions which require custom
programming. Yet the task involved is so standard one should be
able to specify it in a simple, logical and straightforward
manner.

Tnese functions can include:

Daily, weekly, or monthly rollovers.
Reformatting a file.

Producing a summary file.

Selectively copying based on some condition.
Copying elements from one file to another.
Reformatting a database.

o e 0 e e o0

File manipulation tasks are a common requirement in developing
as well as running most application systems. While excellent
productivity tools now exist for large segments of application
development and maintenance, batch processing programs still
have to be prepared in the same tiresome manner.

The paper introduces the concept of a powerful batch-oriented
data manipulation tool called a TRANSACTION PROCESSOR, which
will keep pace with and interface with current state-of-the-ar~
productivity tools.

The TRANSACTION PROCESSOR will be called QTP and will
complete Quasar Systems' family of application generator
products, which currently include QUIZ for reports and QUICK for
screen-based input. With this family, users will be able to
generate entire applications in a consistent easy-to-use style.

This paper will discuss:

1. QTP in relation to an application dictionary
2. Design objectives

3. QTP in operation (some examples)

4. QTP in the production environment

5. Design considerations.
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QUASAR SYSTEMS

TRANSACTION PROCESSOR AND THE APPLICATION DICTIONARY

The transaction processor will be able to operate as an

independent product in association with Quasar Systems
application dictionary. In essence, QTP will have two
components:
1. QSCHEMA

The schema processor compiles a description of data files and
element characteristics including data validation and display
specifications. The compiled schema functions as an applicat?on
dictionary, providing central administrative control and freeing
users of QTP from a great deal of repetitive programming.

2. QTP
Under the control of specification statements which can be used
by both programmers and non-programmers, QTP will carry out

two major functions:

. standard batch applications
. file manipulation.
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DESIGN OBJECTIVES

The design objectives of QTP are:

- to support the standard maintenance functions of add, change
and delete against all data permanently on file

- to support standard editing of input including, type
checking, value range checking, and pattern matching

. to support the copying of elements from one file to another
. to allow the reformatting of files and databases
« to be able to produce summary files

. to support these summary options: sum, count, average,
maximum, minimum, percentage and ratio

- to be able to specify the sorting and selection of input files
. to support any combination of IMAGE, KSAM and MPE files

. to reference the structure, composition and elements of files
in a central independent schema

+ to use concise specification statements in simple free-form
syntax.
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THE TRANSACTION PROCESSOR IN OPERATION

To show the scope of the QTP in operation, here are four short
examples of situations which occur frequently and which normally
require specially written programs.

1. New product number

Tne manager of inventory control wants to assign a new product
series "M" to all series "S" product numbers greater than 6000.
With QTP, this task could be accomplished by entering the
following statements:

ACCESS PRODUCTS
SELECT IF FRODUCT-CODE = “"S* AND PROLuCT-NUN * 6000
FILE FRODUCTS UPDATE
ITEM PRODUCT-CODE FINAL "M"
60

The ACCESS statement specifies which file(s) are to be read--in
this case, the file PRODUCTS. The SELECT statement then
restricts the selection of records from the product file to
those records to be changed. The FILE and ITEM statements
specify the changes to be made to selected records. The GO
statement causes the QTP request to be executed.

2. Organizational change

The San Francisco branch has been reorganized and is now part of
California branch. All reference to San Francisco is to be
deleted and all records for San Francisco employees are to be
updated to reflect their new status as records of California
branch employees.

# ACCESS BRANCHES LINK T0 EMPLOYEES LINK TO BILLINGS
» SELECT IF BRANCH-NO OF BRANCHES = "“SF"
% FILE EMPLOYEES UPDATE
ks ITEM BRANCH-NO FINAL "CA"
> FILE BILLINGS UPDATE
ITEM BRANCH-NO FINAL "CA"
= 60

The ACCESS statement in this example illustrates multi-file
access. Keyed linkages between files can typically be performed
automatically, using information in QSCHEMA. The ITEM
statements in this example set BPANCH-NO to "CA" in the selected
EMPLOYEES and BILLINGS records.
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3. Culling obsolete data

A company wants to streamline their customer file and delete
anyone on their mailing list who hasn't corresponded for over a
year.

ACCESS MAIL-LIST

SELECT IF 345 < (DAYS (SYSDATE) - DAYS (RESFONCE-DATE))
FILE MAIL-LIST DELETE

G0

The FILE statement 1in this example deletes all records of
MAIL-LIST that nave satisfied the condition in the SELECT
statement.

4. Reformatting a file

QTP will be ideally suited to problems involving the
reformatting of files. Assume for instance, °‘that the old
customer file shown in Figure 1 is obsolete. The "PYR-SALES"
(previous years sales) item is to be dropped; "YTD-SALES" (year
to date totals) is to be expanded for larger dollar volumes;
item "CUSTOMER-ID" is to be expanded; an item "SALESMAN-CODE" is
to be added; and all items are to be re-ordered.

Figure 1

OLD CUSTOMER MASTER NEW CUSTOMER MASTER

CUSTOMER-NAME X(20) CUSTOMER-1ID X(10)
CUSTOMER-ID X(6) CUSTOMER-NAME X(20)
CUSTOMER-ADDRESS X(60) CUSTOMER-ADDRESS X(60)
PYR-SALES 9(6) SALESMAN-CODE X(6)
YTD-SALES 9(6) YTD-SALES 9(10) comp

Tne steps needed to format the new customer file are:

(a) Unload the master file.

ACCESS CUSTONER
SURFILE TMF OQUTPUT CUSTOMER
GO

(b) Change the schema, purge and recreate the customer. file
(details not shown).
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(c) Reload the new master file.

» ACCESS #TMP
» FILE CUSTOMER ADD
» 60

(d) Purge the temporary file.
:PURGE TMP

The SUBFILE statement creates an ad-hoc file containing
specified information. Subfiles automatically contain their own
schema and are therefore self describing. In this example
SUBFILE creates a temporary file TMP containing a copy of the
customer master file.

QTP automatically performs the following manipulations for
commonly named items in the two files:

. changes item type
. changes item size
. changes item order.
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QTP IN THE PRODUCTION ENVIRONMENT

The following two examples look in detail at how QTP might
handle two common month-end production situations.

1. Adding 1% interest to all invoices
over 30 days due

To expand on a typical accounts receivable situation, assume a
company has reached the due date for monthly accounts
receivable. The account manager wants to add 1% interest to all
outstanding accounts and update the master file. QTP performs
this task in fewer than 20 specification lines.

ACCESS ACCOUNT-MASTER LINK TO ACCOUNT-DETAIL
SORT ON ACCOUNT-NO, INVOICE-NO
TENPORARY INVOICE-DATE RESET AT INVOICE-NO &
INITIAL DATE OF ACCOUNT-DETAIL &
IF TYPE OF ACCOUNT-DETAIL="INVOICE"
TEMPORARY INVOICE-BALANCE RESET AT INVOICE-NO INITIAL ©
SUM AMOUNT OF ACCOUNT-DETAIL INTO INVOICE-BALANCE &
IF TYPE OF ACCOUNT-DETAIL = "INVOICE" OR &
TYPE OF ACCOUNT-DETAIL = “INTEREST"
SUM AMOUNT OF ACCOUNT-DETAIL INTO INVOICE-BALANCE NEGATIVE &
IF TYPE OF ACCOUNT-DETAIL = “PAYMENT"
FILE ACCOUNT-DETAIL ALIAS INTEREST ADD AT INVOICE-NO 2
IF SYSDATE > INVOICE-DATE + 30
ITEM AMOUNT FINAL INVOICE-BALANCE * 0.01
ITEM TYPE FINAL "INTEREST®
FILE ACCOUNT-MASTER UPDATE AT ACCOUNT-NO
SUM AMOUNT OF INTEREST INTO BALANCE OF ACCOUNT-MASTER
60

W W N N

b

NNV N

R

R

The account details are accessed and sorted on account number
and invoice number.

Two temporary items, INVOICE-DATE and INVOICE-BALANCE are
created to hold the date and accumulated outstanding balance of
each invoice.

Tne two SUM statements accumulate the outstanding balance.

The first FILE statement together with the following two
ITEM statements create a new detail record for the interest if
the invoice is past due.

The last FILE statement and following SUM statement update
the account balance to reflect the new interest change.
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2. Standard Batched Update

The standard batch update is probarly the most universal QTP
application. At the end of each day, a company wants to total
all money received and prepare for the next day's transactions.
With QTP, this assignment could bc per formed in ten
specification lines.

= ACCESS BATCH-HEADER LINK TO TRANS
* SELECT IF TOTAL-ENTERED = TOTAL-CALCULATED
SORT ON ACCOUNT-NO
FILE ACCOUNT-DETAIL ADD
ITEN TYPE INITIAL “PAYMENT®
FILE ACCOUNT-MASTER UPDATE AT ACCOUNT-NO
SUM AMOUNT OF TRANS INTO BALANCE OF ACCOUNT-MASTER
FILE BATCH-HEADER DELETE
FILE TRANS DELETE
G0

et

o

a
The ACCESS, SELECT and SORT sta ements retrieve transactions
from balanced batches and sort them by account number.

The FILE statement for ACCOUNT-DETAIL creates payment records
from the transactions. '

Tne FILE statement together with the following SUM statement
update ACCOUNT-DETAIL to reflect the new payments.

The final two FILE statements delete all processed batches and
transactions. .
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TRANSACTION PROCESSOR STATEMENTS

The major specification statements used in QTP will be as
follows:

ACCESS specifies the files to be read, the order in
which they should be read and linkage between
files.

BUILD takes all requests defined up to the BUILD
statement and saves these requests into a named
MPE file for future use.

CHOOSE specifies an explicit set of data by key for
retrieval.

DEFINE used to define a frequently used expression.

EDIT specifies that input files be edited according to
editing defined in QSCHEMA.

FILE defines an output action to be performed on a
file. These actions are:

ADD add if record does not exist

UPDATE add if record does not exist, else replace
REPLACE replace if record exists

DELETE delete if record exists.

ITEM indicates specific items to be assigned initial
or final values, or to accumulate totals.

RESET resets status control options to original status.

SELECT restricts selection of records for processing to
those which satisfy a condition.

SORT specifies the order in which records are sorted.

SUBFILE creates a sequential file (MPE).
Does not require the file to exist in the QSCHEMA.
Will produce its own schema information in the
header of the file, and be accessible to both
QTP and QUIZ.

TEMPORARY creates a temporary-item which does not exist in

the database.
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DESIGN CONSIDERATIONS

To arrive at a smoothly functioning product, certain design
considerations were uppermost in the thoughts of the development
team.

- The desirability of a specification based language to
insulate users from procedural constructs.

- The need to support complicated production runs as well as
ad-hoc file maintenance functions.

- The need for efficient run time performance. Since QTP
will run repetitively against bulk volumes of data, its
design will differ significantly from a data entry system
which requires a high degree of user interaction.

- The need for effective interaction with QUICK to allow
class data changes in conjunction with data entry.

+ The automatic insulation of users from migrating secondary
and other file positioning problems inherent in IMAGE and
KSAM file updates.

12 11
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SUMMARY

Application systems on the HP3000 are typically composed of
numerous data entry screens, numerous reports and a relatively
small number of batch processes which run on a regular basis at
day-end, month-end and year-end. Significant progress has been
made towards eliminating the need to custom program data entry
and reporting functions. Very little attention has been paid to
the development of productivity tools to perform standard batch
processing functions. The transaction processor is designed to
perform most standard batch operations as well as a wide range
of file manipulation functions. QTP, together with its
companion products QUIZ, QUICK, and QSCHEMA, will form a
complete application generator for the HP3000. Complete systems
can be built using these components with major savings in
programmer resources applied to development and maintenance, and
with real gains in data integrity, system consistency and
flexibility.
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Introductiomn

The Herbert Seitz Company is

CD A REALTIME DATAPROCESSING SERVICE BUREAU
CD  AND SOFTWAREHOUSE
CD  AND HEWLETT PACKARD OEM

with (1981)

=D 7 owN HP 3000 (SERIES 111 AND 44)
IN OUR BREMEN AND PFORZHEIM BRANCH

@Bremen

D> AND 10 WP 3000 SeriEs 111 IN
ASSOCIATED COMPANIES

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

“$Prorzheim

Location ol
=ton10n o'

o own Computers

o Associated Companies

IDT RECHENZENTRUM HERBERT SEITZ KG PAGE: 3
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Introduction 2

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

2-) ACCOUNTING
=) PAYROLL
3 MATERIAL MANAGEMENT

2-) SHOP FLOOR CONTROL.,
CAPACITY PLANNING

2 TOoOLS 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
M> HAVE SEEN ANY TERMINAL BEFORE

IDT RECHENZENTRUM HERBERT SEITZ KG PAGE: 4
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Introduction

THIS PRESENTATION IS A GENERAL DESCRIPTION OF SOME
TECHNIQUES OF INTEGRATED DATA- AND TEXTPROCESSING ON
HP3000 COMPUTERS AS THEY ARE IMPLEMENTED IN 1DT3000,
THIS IS NOT A COMPLETE PRODUCT OVERVIEW.

1DT3000 1S A DATA- AND TEXTPROCESSING SOFTWARE PACKAGE
DESIGNED BY HERBERT SEITZ WG WITH:

- AN IMAGE TEXTDATABASE AND DIC IONARY

- POWERFUL TEXTEDITING AND FORMATTING FEATURES
FOR BUSINESS LETTERS AND REPQJRTS

- FILE ACCESS TO IMAGE-, KSAM- AND MPE-FILES

- A SELF LEARNING DICTIONARY AND AN ON-LINE
CORRECTION AID

= MULTILINGUAL SCREENS, MESSAGES AND HYPHENATION
ALGOR I THMS

- A CUSTOMIZER FOR CHARACTER SETS, TERMINAL- AND
PRINTERTYPES, DATAFILES, DATADEFiNITIONS AND
OPERATING ENVIRONMENTS

- INTERFACES TO DATAPROCESSING AND DATACOMMUNI -
CATION

- A DAILY REPORT OF THE OUTGOING LETTERS AND RE-
PORTS

A TRACKING MECHANISM FOR RELWNEWED SUBMISSIONS

A BATCH PROCESSING INTERFACE

IDT RECHENZENTRUM HERBERT SEITZ KG PAGE:

I35

CORRECTION AID / DICTIONARY (1)

GENERAL CONSIDERATIONS:

=~ THE USE OF A DICTIONARY MAKES ONLY SENSE IF THE
VOCABULARY IS SUFFICIENT

- A VOCABULARY OF APPROXIMATELY 150,000 worDS Is A
REASONABLE COMPROMISE (VOCABULARY., DISC SPACE AND
ACCESS TIME)

= A STATISTICAL EVALUATION OF THE VOCABULARY DURING
THE SELECTION-PROCESS IS ADVISABLE

- THE GENERAL RULE OF THUMB FOR DATABASE CAPACITIES
SHOULD BE KEPT IN MIND IN ORDER TO GAIN REASONABLE
RESPONSE TIME (1.E. CHECKING OF 100 worDS IN 2 - 3
SECS.)

= UNTIL THERE ARE BETTER ALGORITHMS AVAILABLE FOR
PARSINS, INTERPRETING AND UNDERSTANDING TEXT IN HIS
CONTEXT IT IS NECESSARY TO MAKE THE DICTIONARY

=» USER ACCESSIBLE
AND

=3» SELF LEARNING

SEE NEXT PAGES

IDT RECHENZENTRUM HERBERT SEITZ KG PAGE: 6
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CORRECTION AID / DICTIONARY (3)
Form 7 — Maintenarce _correciion aid/ hyphenation excépiions _____ _I0T 007
7 ¢1) VYocabulary into correction aid from 'text name' 1
(2) Only from section: B E_ ]
¢3) Print correction aid totally Printer No. 1]
(4) Print hyphenation exceptions totally
(5) Vocabulary from MPE-file . =
into correction aid
(6) Yocabulary from MPE-file
into hyphenation exceptions file
(7) Copy correction aid into MPE-file
(8) Copy hyphenation exceptions into MPE-file
Please enter_required activity and press ENTER T 1

% NEW VOCABULARY MAY BE ENTERED FROM THE TEXTDATABASE @ OR ONLY SOME SECTIONS
t OR MPE-FILES ©. IF THE TEXT IS CAREFULLY CHECKED IN THE FIRST PERIOD OF USE THE
@ DICTIONARY WILL BECOME MORE AND MORE SUFFICIENT FOR THE SPECIFIC APPLICATION. THE
DICTIONARY MAY BE RESTORED TO MPE FILES @ FOR BACKUP PURPOSES OR STATISTICAL
EVALUATIONS.,
CORRECTION AID / DICTIONARY (2)
:

O ZLIZIS JHIUIH WNYINIZNIHOTH

Form 4 Maintenanance correction aid

word @
12

userfriendliness  — —— — — — — "
ad (X) Copy display to printer
Flease enter new word Tor Your dictionary ! 1]

L +dOVd

THE USER MAY ENTER OR UPDATE DICTIONARY ENTRIES WHENEVER NECESSARY @.
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CORRECTION AID / DICTIONARY (5)

OF ZLI3AS JHIHIH WANLINIZNIHOIY

Form 3 Mainternance of hyphenation-exceptions IDT 3000

P

Word : PBBREVIATION
Hyphenation at : ol

(%) Normal hyphenation after this column
(K) for «ck to k-k hyphenation t(special feature for germam
(V) for consonant duplication (gpecial feature for germamn)

exicting definitions will be displayed

D (X) Copy screen to lineprinter

Please_mark where You want a hyphenation ]

C;; THE USER MAY ENTER OR ALTER EXCEPTIONS FOR THE HYPHENATION ALGORITHM (B) WHEN
& NECESSARY. IN THIS WAY THE STANDARD PRECISION OF APPROX. 95% MAY BE INCREASED ) 93%
3 FOR A SPECIFIC APPLICATION WITH ITS TYPICAL SET OF VOCABULARY AND SIZES OF THE
FORMATTED TEXT,
CORRECTION AID / DICTIOMARY (4)
-
3

OX ZLIIS LHITHIH WAHINIZNIHOTH

Form 183~ Te»tmainténance _ __IDT 3009
Text name [ORRDEMQ SectionfAl ] Password [ ___ ] Jext-File
fl <1 text entry (4) fnsert at
(S) modify from
@2) print on (6) display from lire —
printer 0 (7) delete all, or from fine_____ to
{3) renumber (8) duplicate line Y 2 to
¢9) search pattern _______.__ .. _______ from __
¢X) Correction aid «0) copy I S AN o to ]
1 . 11 . 21 . 31 . 41 . RY . nl . /Al

«Qtart» © -

This 1s an Exampel] of the 1DT13000 "<elf learnina” dictionary. The S
worde not Eenntained in the diktionary are displayed in inverse S

video and the user 1s azked to check this words. R

® =

Please_check your text and correct errors 'YV ]

6 :3d9vd

THE CORRECTION AID CAN BE ENABLED THROUGH THE USER (B) AND WORKS DURING TEXTENTRY
or UPDATE (B). UNKNOWN (NOT NECESSARY WRONG)WORDS ARE MARKED © AND THE user 1s
PROMPTED FOR RECHECKING AND CORRECTING (D).
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CORRECTION AID / DICTIONARY (6)

IDT 3000

tenarnce

.
!

Pattern Ma

Form 6

—~
Cal
N0
Pt
|
3
o=
o
A
0]
[
fui |
_5
lo
1Y
19 |
N |
o |
-
=
LY
— --
3 °
[= L
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- W

No.
a0d
]
Flea

®, IF NECESSARY WITH

PATTERNS ARE CALLED WITH THE COMMAND &nnn

COMPLEX TEXT EXPRESSIONS MAY BE DEFINED AS TEXT PATTERNS

TEXT FORMATTING comMands (B).

PATTERN NO.),

(nnn

IDT
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FILEACCESS (3

OX ZLIIS LNIMUIAH WOHINIZNIHOT™

Form 5 Customizing data access (adress-file and master-file 2) IDT 3000

A (A) Customizing adress-file (B) Customizing master-file 2
In this form You may customize Your Adresz- file

You will ‘have to describe each field (1 - 50).
Existing descriptions will be shoun.

Field Fieldname Start Data-(1) Sizet2) Format(3) ®

No. Col. Typ2
lZ@[{ame 1 013 (I 2 S |
(1) P4-P12 packed numeric ite (3) ‘X' place for | alphanumeric
C2-C10 binary coded numeric item character
F alpha-numeric item ‘L' supress 2eros
(2) Size : the last digit must be
you may need one digit for a an ‘X’ for a sign
sign character! character (numeric-item

1 «X) Copy screen to lineprinter

PTease enter fieldformat! ]

o

§ uP To 100 FIELDS PER USER AND/OR SESSION CAN BE CONFIGURED (B). THE NAME ®,
" posiTion (©, pata Tvre (@), size (E) AND OPTIONAL EDIT MASKS CAN BE
> DEFINED AND MODIFIED WHEN NECESSARY.

- FILEACCESS (@

)

ON ZLIIS LHITHIH WNHINIZNIHOTE

Form 2 File Confiquration 10T_3000

Specification of Address-File: Filename RDSTAH ]

Filetype .

i <1» IMAGE-DB ADRSTA ] Pacsword fACR ]
Searchitem ADRNR 1 (Detail Dataset)

(2) KSAM-File (Access via Primary-Key®
(::)(3) MPE-File (sequential, only for Serial Letters)
(4) Adress-File not used

Specification of the [Prder ] File : Filename [TSTTD] ]

Filetype _ .

3 <> IMAGE-DB PRODOT ] Password FGR _— 7]
Searchitem IDTNR ] (Detai! Dataset)

‘:) (2) KSAM-File <(Access via Primary-Key)
(4) Second Master-File not used

O «X) Copy screen to lineprinter

Please enter data and press -EMNIER- . |

€l *dOVd

THE USER MAY DEFINE OR CHANGE FILENAME AND TYPE FOR AN ADDRESSFILE (B) AND
ANOTHER USER SELECTABLE FILE (®).

13 14
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OM ZIIIS LYIEHIH WNHINIZNIHOTY

FILEACCESS (5

Form 4 Businesgletters

T 3007

Text name [ ] Section [ ] Passwaora [______ ]

-

d 1) From unformatted text or (2) formatteg file to printer No. []

7 (1) A letter to addressee: o .
2) without accessing tne addresz-file
@G’ A letter to all addresces of the addrecs-file
(4) Unly selected addresses with field __

field __ e
T «X) Using letterhead: . dated for regewed submission
_ (X) With data of lrder - Master-file of _____@______A____ e
(X) Marqin alignment __ Column Conly printer 260D
Your sign Tour letter fQur sian [ate

Please enter the required processing/selection cptions ang press -ENIER- V. ]

o

a THE FILEACCESS (AND THE DATA SELECTION) CAN BE DONE DURING THE PRINTING /

. SELECTING OF BUSINESS LETTERS (B). DATA MAY BE SELECTED AND INSERTED FROM

> THE ADDRESSFILE As WELL As FRoM THE MasTER FILE 2 (D).
FILEACCESS

g

OM ZLIJS LYINIH WNHYINIZNIHOT™

m2 _Formatting {he text T TADT _X6N

Text name Hemotery Section PT_] FPascwoerd [ _ ]

A (1) Formatting text (text file -> formatted text file) Columnsﬂﬁﬁ]

®(2) Print formatted text an printer No.
R (X» Incert addressee af _'_ﬂ'ﬂu_l_fi_’___ S —
R (X) Add from master-file2 Orders ©

from 335-001/21C e

R (X)» Blockformat required

FTaecse enter the required options and press -ENTER- T . - )
hd_pf

"

:39vd

Sl

THE FILEACCESS (AND THE DATA SELECTION) CAN BE DONE DURING THE TEXT FORMATTING (B).
DATA MAY BE SELECTED AND INSERTED FROM THE ADDRESSFILE AS WELL AS FROM THE
MASTER FILE 2 ©

13 16
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DATA SELECTION (2

OX ZLI3S LHIEHIH WNAINIZNIHOI™

Form 4 Businessletiers 1D0T_30G00

Text name PEMUBERQ Section 1] Passuord [____

(1) From unformatted text or (2) formatted file to printer No. 3

) A letter to addressee! 1000008 a

) without accessing the address-fi{le
) A letter to all addressec of the address-file
)

Only selected addresses with field __ = _ _ . __.__
) field _ = — I

)=

¥ (X) Using letterhead: stdt dated for rencuwed cubmission : 0203§&1
X (X)) With data of Order - Master-file of 935-001/21C\&/ __ _  ______
(X) Margin alignment _ Column tonly printer 2601
Your sign Your letter Qur <ign Date
R 5. 8. 1981
PTeace enter the required processing/celection options and press -ENTER- ¥7 777

:dovd

gl

THE SELECTION OF DATA CAN BE DONE IN THE TEXT FORMATTING MODULE OR DURING THE
PRINTING OF SELECTED BUSINESS LETTERS (B) WITH DATA ELEMENTS OF THE SPECIFIED
ITEMS + ©.
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LaIr

OM ZLIJS IHIEHIH WNHLNIZNIHOIY

CUSTOMIZER (D

Ferm 1 Customizer for Hardwareconfiguration D7 3000
-'TQhar.Set 1) ASCII/UK  (2) Deutsch(ISD ¢3) Francais (4) tspano!
[ﬂ anguage 1) Engligh  ¢2) Deutsch (3) Francais (4 Espanol

X) AQuditfile used.@ addreccee in fleld No. 1‘2@

(X) Databace for Hyphenation-Exceptions used

tX) Correction-fid uscd®

Printer Type Device-Class Printer  Type Device-Class
1 P2E0T ] 2 P
3 4
5 6 F260T
7 84 | 8 8> _ _
(A) Terminal-Printer (B) Lineprinter 2513/2617/26149
(C) Matrixprinter 2608/2631 as Hardcopy (D) as Device
(E) Daisywheelprinter 2601 as Hard:opy (F) as Device
(G) Laserprinter 2680

(H) Olympia ESW100RO as Hardcopy

0 ¢x> Copy screen to lineprinter
Fleace enter data and press -ENTER- — _ _ _~—_—~—o— ——— Tt ———

o
2 THE INTEGRATION OF DATA- AND TEXTPROCESSING REQUIRES THE OPTION OF TEXTPROCESSING
- WITHIN THE EXISTING DATAPROCESSING (HARDWARE-)ENVIRONMENT (B) INCLUDING CHARACTER
5 sets (B, rawuaces (O, pata Lavours (@) AnD THE PRocessInG EnvirRonMent ) + )
DATA SELECTION (3
(=)
3

OX ZLI3IS LYIMIH WNEINIZNIHOTI

Form 133 Textmaintenance "~ "T0T 3004
Text name PENUBERQ SectionfZ ] Password [ ] Jext-File
M 1) text entry (4) Insert at
(5) modify from
(2) print on (6) display from line C
printer ] t7) delete all, or from line____ to
¢3) renumber (8) duplicate line I to
3> search pattern _____ ____ _ __ from _
_ «X) Korrektur 9) copy I A to [}
1 . 1 . 21 . N . 41 . S1 . 6. . 71
_'Star_t:__._._ _— . . —
This is an Manmple of IDT300's dJataincertion feature. .

-

“ear Mr. &R12,

trank You for Your letter and Your interest im our new &B31. The
price of &B3S is very attractive.

Gur local reprecentative Mr. &DSALESMAN will contact You within the
next few days and provide further iﬂ&ormations tar You.

Sincerly Yours3R$R&Vsigner$R&Vtitle

:3ovd

61

DATA ELEMENTS CAN BE DEFINED BY IDT3000 INTERNAL FIELD NUMBERS (REFERRING TO
THE CUSTOMIZED FILE-ENVIRONMENT) OR BY DATA ELEMENT NAMES OF A DATA DICTIONARY
(prcTionary 3000).

13 20
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SUPERVISOR

Daily Report/Rernewed submicsion

Form

aq

a

Priuter No.

®

daily report only for business letter
check list for reneved submiscion

(1) Print daily report

2)
3)

S
oM

Text name

(E) Adrecsee
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THE SUPERVISOR FEATURE ALLOWS SOME KIND OF PROCESSING FUNCTIONS LIKE DAILY REPORTS
OF OUTGOING LETTERS AND REPORTS (:) OR RECORDS OF RENEWED SUBMISSIONS, THAT ARE

DUE FOR NEW AcTIONS (B). BOTH REPORTS MAY BE TOTAL OR A PARTIAL sELecTioN (©)

@

WITH DIFFERENT SORT CRITERIA
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A Distributed Computer System Interconnecting HP3000, HP1000,
and other Mini-Computers

Bjorn Dreher, Hans von der Schmitt, Raymond Schoeck
Institut fiir Kernphysik der Universitdt
D-6500 Mainz, West—Germany

1. Introduction and early history

The Institut filir Kernphysik der Johannes Gutenberg-Universitdt at
Mainz, West—Germany, is a medium size institute for basic research in
the field of Nuclear Physics. We have an 340 MeV linear accelerator
for electrons to perform research in the nuclear structure area using
electromagnetic interaction. Currently an 175 MeV two stage c.w. race—
track microtron for electrons is under construction, which is con—
trolled and operated with the help of two HP1000 computers. The first
of the two stages is operational since 1979.

Until 1976 the control of experiments and the data acquisition was
performed by a (today still operational) CDC1700 "minicomputer". In
addition a substantial part of the data analysis was also done on this
system. By that time we noticed that the computing power and the tools
for program development of the CDC1700 were no longer adequate for our
tasks. Therefore we decided to purchase a new powerful minicomputer
system (HP3000) for the data analysis part of the work and to connect
to it several smaller systems (HP1000) as front-ends for the real-time
applications.

Since at that time the cost for disc memories was higher than today
and memory-resident operating systems were still around, we wanted to
be able to perform the program development to a large extent on the
HP3000, even for the front-ends. Operating systems were to be genera-
ted on the HP3000 and then downloaded to the small system.

In addition, to reduce the cost for the front-ends, these should be
equipped only with experiment related peripherals, such as CAMAC
interfaces, and not necessarily with expensive magnetic tape trans-
ports or line printers. A concentration of those devices at the HP3000
would promise a much higher utilization and availability to all front-
end computers.

I4 1

At that time DS3000/DS1000 was not yet available, but HP had available
a product called "Programmable Controller", which was an HP2100 (or at
that time already an HP21MX) computer connected to the HP3000 via a
16-bit parallel 1link using Universal Interfaces at both ends. With
this product came cross software that enabled the user to generate
RTE-C operating systems, to assemble HP1000 Assembler programs, bring
it into an absolute form using a Cross Loader (XL2100) and download it
to the front-end computer. There existed also an (unsupported) Cross
FORTRAN compiler that was compatible with those days' FIN-IV compiler
of RTE-III. Our final configuration is shown in figure 1. The two
interconnected HP1000 systems are today running RTE-IV operating
systems, the third one used to work with RTE-C and we are currently in
the process of rewriting our applications to be compatible with
RTE-IV. For the CDC1700 we built an interface to let it appear to the
HP3000 like an HP1000 computer, so that we could connect it to a third
Universal Interface card.

Microtron Experiments
| | | |
| | | |

+ + + + e + e +
| | | | |

| HP1000 |====| HP1000 | | HP1000 | | cDC1700 |
| | | | | | |
+ + + : o + e +

| | |
\ | /
\ | /
\ | /
\ | /
\ | /

HP30O0O

f—— — 4

+o———

Fig. 1: Overview of our distributed computer system (the CDC1700
will be replaced by a PE3220 system).

There existed already some communications software for a similar, but
in some essential points different, distributed system at the Techni-
cal University in Berlin. This had been written Jjointly by HP
Frankfurt and the Technical University of Berlin. It was kindly made
available to us and constituted the basis for our current communi-
cations system between the front-end computers and the HP3000.

14 2



2. The current system

In the process of getting the initial system running it turned out
that both communication drivers in the HP3000 (IOREMO) and in the
HP1000 (DVR63) were not suited for our problem. Therefore we had to
modify both, especially the HP1000 side. Now the communication between
the two computers is really interrupt driven on both sides without the
need to loop on a status request to see whether the other side is
willing to send, to receive, or to do nothing at all.

Today three computers are connected in a star configuration to the
HP3000 and a forth one will be added in the near future. The peri-
pherals of the HP3000 are accessible to the small computers through
the file system or directly via special communication drivers in the
HP1000 in the case of magnetic tape units, line printer, and plotter.
Direct program +to program communication between a program on the
HP1000 and one on the HP3000 is also available.

In the following we give an overview about the possibilities a user on
one of the front—end computers has in the current system:

a. Access to the entire file system of the HP3000
- Read and write sequentially or in direct access

- Position to records, write filemarks, space filemarks, rewind,
etc.

— Obtain the status of a device

A supervisory program in the HP3000 (CENTRAL) keeps track of all
files opened by programs in the front-end computers. so that only
those programs in the front-end computers may access the files who
"own" it. When a program closes the connection to the HP3000, all
files opened by it are automatically closed. In addition there is
the option to open files globally, so that they can be accessed by
more than one program simultaneously.

b. Initiate batch jobs
c. Create and activate processes

4. Program to program communication between programs in the front-end
computer and programs in the HP3000.

14 3

e. Perform MPE commands

£. Generate an RTE-C operating system on the HP3000 and download it
into the target machine. Develop application software in
PORTRAN-IV or HP1000 Assembler, bind it into the target system and
download it dynamically into the target machine.

g. Transparent use of peripherals of the HP3000. Magnetic tape units
and the lineprinter are accessible from the front—end processors
as if they were connected directly to them, e.g. through FORTRAN
READ/WRITE statements or EXEC-calls. The plotter is available
through standard (Calcomp—) calls. This concept is easily expanded
to other peripherals.

According to the initial demands to the system, communication is
normally initiated by one of the front-end computers. Each request
consists of a pair of messages of variable length. The first message
contains the request type and the necessary data. The second (return)
message contains possible error codes and the resulting data. The
interface on the HP1000 side is a set of subroutines (SATTL) that
allow the programmatic execution of all features mentioned above, or a
direct EXEC call to the drivers of the (virtual) peripheral devices
attached to the HP3000. An interactive program (KOPPL) allows to exer-
cise all requests to the HP3000 and to transfer files from one machine
to the other.

The receiving process in the HP3000 is one program (CENTRAL), which
performs all necessary operations to satisfy the individual requests.
This process runs.as an always present batch job (in the CS queue),
one 3job per link to a front—end computer. Each front-—end computer can
have up to 5 programs communicating with the HP3000 at the same time,
each of which may have up to 10 files simultaneously open. Those
numbers are more or less arbitrarily chosen and can be easily
increased when the need arises. Requests from different programs can
be freely intermixed.

3. Need for additional functions

As one can see from the previous chapter, the current system con—
stitutes a fixed master/slave relationship between two communicating
cbmputers, where the front-end processor is the master and the HP3000
is always the slave. This was satisfying for the first few appli-
cations, but soon it turned out that a dy ic establish t of the
master/slave relationship and a more direct communication between

14 4



programs/processes in the various machines would make many appli-
cations easier to implement. In particular, it should be possible to
start an exch of from any computer.

A general process to process communication across the entire distri-
buted system seemed to be the most attractive solution. Of course, the
existing higher-level functions of our current system should not be
touched.

4. The HP1000 message system

Fortunately a system that fulfilled many of those needs had been
implemented in 1978/79. It was developed in our institute for the
inter-process communication (IPC) among the various on-line control
programs which are distributed within the two HP1000 computers that
control the new microtron mentioned in chapter 1.

The communications protocol of the process—to-process layer is based

on the exch of g via just two operations: SEND and RECEIVE.
Messages have the same form whether beeing exchanged locally in one
[ t or bet the two computers. The participants of the com-—

P

munication are addressed by 10-bytes symbolic names. These are mapped
to target computer and process by the system.

Messages are transmitted as sequences of fixed-length packets in a
store—-and-foreward fashion. Each packet is 64 bytes long consisting of
a head ( tially der and receiver addresses) and the data. The
packet transmission constitutes the computer—to-computer protocol,
which is thus very simple and easy to standardize.

In addition, I/O requests to devices attached to remote computers are
transparently handled by using IPC between 1/0 drivers.

In summary, this message system enabled us to build a modular distri-
buted control system. The modules (programs) are explicitly portable
between the two computers by using the symbolic addressing scheme and
by the transparent I/0 system. Thus programs can be freely redistri-
buted on demand in a groiving gystem, as our microtron control system
is.

14 5

5. The second generation communications system

Based on these ideas, we are currently in the process of implementing
a second generation of our communications system uniformly throughout
our distributed system. It will interconnect one HP3000 with three
HP1000's and one PE3220 computer.

The new system will also be an IPC system transmitting messages decom-
positioned into packets. However as compared to the above application,
the system must be capable of higher data flows since the number of
data bytes per message will be larger on the average. Therefore the
packet size will be increased to 128 bytes. On the other side there is
less need for a fully symbolic addressing capability and other over-
head-generating features of the HP1000 message system. Thus a higher
data throughput may be achieved. Some essential features of the new
system will be given below.

Prom an architectural viewpoint, g bet two proc will
be transmitted in our system by a store-and-foreward packet switching
mechanism.

splitting messages into a number of smaller packets has important
advantages:

a. Long messages do not necessarily monopolize a communication line.
They can be interleaved with packets from other (more urgent)
messages.

b. By using fixed length packets as the vehicle of message transfer,
it is easy to buffer messages prior to the actual transmission and
incoming messages before they are collected by their recipient.
Buffering space will be taken from a global packet pool common for
all ports of a particular computer.

c. Buffering separates nicely the lower communications layer, that
controls just the traffic of incoming and outgoing packets, from
the next higher layer, that consists essentially of the decom-
position of messages into a series of packets (SEND operation),
the r ruction of g from a series of packets (RECEIVE
operation), and the mapping of symbolic addresses.

d. A store-and-foreward capability comes as a by-product from the
buffering.
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Besides packeting/de-packeting, packet transmission, and buffer
management, the system has to perform additional monitor functions on
the participating processes.

i. Processes must be suspended and re-activated in the course of
SEND and RECEIVE requests.

ii. Time—out conditions may arise in RECEIVE as well as in SEND
requests; the former when an expected message is not received in
time, the latter when a transmitted ge is not c d by
the recipient in time.

From the hardware point of view we will still have point-to-point con-
nections between the various computers in a star configuration (with
the exception that two HP1000 systems are connected directly with each
other), the HP3000 being the inner node. We will use the existing
hardware (16 bit parallel plus some control lines) with Universal
Interfaces in the HP-computers on both sides. However, as can be seen
from point c above, the kind of hardware is not that important for the
designed function of the whole system.

6. Implementation

To reduce programming time and to improve maintainability and
documentation of the system as well as portability we decided to write
as many as possible routines in a high-level language. For the
non-HP3000 systems we decided to use RATFOR [1]), which is a FORTRAN
dialect that adds structured elements to FORTRAN-IV. The output of the
RATPOR preprocessor is standard FORTRAN-IV, which serves for the
portability of RATFOR Programs. Only few routines on the HP1000
systems are written in HP1000 Assembler.

The same approach will be taken for the PE3220 system, which will
replace the CDC1700 computer.

Since it is expected that the HP3000 will have the highest message
traffic of all computers and since several routines have to perform
their tasks in privileged mode, we decided to write the HP3000 side in
SPL, at least the inner kernel with the most time-critical parts of
the system. This allows us to make the best use of the HP3000 archi-
tecture and its instruction set, thus lowering the time overhead
introduced by the packet switching architecture.

14 7

7. Conclusion

In summary, even the current (first generation) system and the
dedicated HP1000 message system have proved very valuable in many
daily applications. The second generation system, that will be avail-
able on all our in-house (mini-)computer systems, will have an even
higher impact on many current and future applications. After 4 years
of experience with an own, custom designed, communications system, we
feel that in our case this was the right way to go. Even today, there
is no communications sytem commercially available that would fulfill
exactly all our needs. Having all the knowledge about the system in
house allows us quite easily to add new required function to the
system, as they arise. The fact that most modules of the system are
written in a high-level portable language makes it easy to put the
system on other computer families and integrate them into our distri-
buted system.

[1] B.-W. Kernighan, P.J. Plauger: Software Tools, Addison-Wesley
Publishing Co. 1976

14 8



THE USE OF EDP IN THE FREIGHT FORWARDING

AND SHIPS AGENCY BUSINESS

HARDY JENSEN
JorRGEN Rix

H. JENSEN

J. Rix

DatAa Apvice A/S
NieLs Bours VEJ 3
DK-6000 KoLpine

15



Presentation Abstract

Presentation Title: EDP in the freight forwarding and ships agenc

business

Author(s): Hardy Jensen, Jgrgen Rix

Sales Manager, Sales Director

Title(s):

Address: Data Advice A/S, Niels Bohrs Véj 3, DK-6000 Kolding

Abstract: (No more than 200 words)

Data Advice A/S, is an OEM- and software house in Demmark, which have

specialized in the freight forwarding and ships agency business.

Nats Advice AsS herefore designed and izl | a total freigt

forwarding and ships agency package for use on HP3000 machines.

In this package Data Advice A/S have integrated the forwarding and the

book-keeping procedures so that double data reqistration has been

avoid, also is the system build so, that is uses the advantage of an on-line

machine i.e. information typed in by one person is at once accgssible to

all users of the system.

I51
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Abstract: (No more than 200 words)

SAG:

DATA ADVICE$ **

Briefhy the system, among other things, contents of following functions:

~ Import and export routines from the point where the order is taken
through part-/full-load bookings, way-bill handling, haulage plan-
ning, loading Tists, unloading 1ists, manifesting, customs
clearance (both import and export), automatic invoicing to total
financial accounting including book-keeping on all relevant accounts.
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NEW SOFTWARE ENG}NEERING ALTERNATIVES (ABSTRACT)

notes on selecting software by Birket Foster, m.b.foster associates ltd.
2755 draper place, ottawa phone (613) 820-5067

The objective of this talk is to help hp3000 users in the software
selection process. It is recognized, that many applications and
utilities could never be written using in-house expertise or
resources (adager, quiz,qedit, 8image, etc) there is a growing
community of HP3000 software vendors to which many HP3000 sites
are turning to speed the systems development life cycle.

For most sites the process of selecting software is a new one.
This paper presents a framework to help hp3000 users avoid the
pitfalls of purchasing someone elses software to process their
application.

The areas, covered in this paper are:

1. introduction
2.the selection framework
a) scope
b) features
c) rating system
d) selecting committee

souces of supply

other information required
the decision

the legal contract
conclusion

~Nounes W

EX R R XX 3

SORRY, BUT DUE TO POSTAL STRIKE THIS PAPER DIDN'T REACH US
IN TIME, ASK THE AUTHOR FOR COMPLETE DOCUMENTATION - (EDITOR)
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JOBLIB/3000 - an Interactive Pre-processing System

Intreduction

This presentation is a progress report on the development work made
at Oy Porasto Ab since 1977 to make hetter use of the automatic data
processing capabilities in HP3000 systems. For earlier reports refer to /1/
and /2/.

Most automatic processing is in hatch mode, hut the old way of batch
using "fixed" stream files suffers from some severe drawbacks:
- security of passwords on JOB stream files
- troublesome updating of parameters and optional parts of
' streams when using general purpose editor programs, which
often leads to mistakes, and
- many copies and versions of same stream files on disc
- documentation problems of stream updating with editors in
transferring the JOB preparation and initiation work to end
users of the system
- a typing error in the filename of a :STREAM command may
start an undesired JOB. '

Too often these problems are avoided by letting end users do the work
from time to time, making them wait for the execution of a series of
tasks on-line, even if all responses could be supplied beforehand.

These problems can be solved easily hy pre-processing _techniques.
That is by updating the stream file under control of a qeneral purpose
pre-processing program, according to stored processing rules for the
particular job stream (or task). To provide best support for the user this
pre-processing must be interactive. '
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JOBLIB/3000 system

The problems listed above are solved by JOBLIB/3000, general purpose
pre-processing system for HP3000, in the following ways:

In the JOBLIB system, job streams are gathered as "job templates"
into special library files, leaving all information concerning user, account,
group and passwords out of the !JOB-lines.

To initiate a job stream, a user simply starts the program JOBGEN,
provides the name of job-library (default is JOBLIB) and the particular
JOB required. Passwords are either supplied automatically from some
secure data base (this is a new option in JOBGEN 5.5) or they are
prompted from the user.

Updating of parameter values in the stream is made by character
string replacement operations, using mnemonic string variables, the only
data format for variables in JOBLIB command language - job generation
language (JGL), the lines of which are inserted in the job templates to
control the flow of pre-processing. The string variable processing is
implemented in a very powerfull way providing full text processing
capabilities found in many programming languages, and they can be used
also as numeric variables if the character string value assigned to them
happens to be numeric. Of course this can be ensured by some data
checking facilities of JGL.

In many pre-processing systems, the value assignment for string
variables is made by commands such as
DEFINE (identifier, "value")
(see 3/ p. 251), but in JOBLIB system we use automatic assigments of
the type
..SET identifier="value"
..COMP identifier=(arithmetic expression)
and interactive assignments of type
..DISP <advice>
.READ identifier . ="default"; checking rules .
where the preceeding ..DISP commands are used to provide the user with
further information concerning the prompted parameter value.

Values of string variables can be any character strings of 0 to 80
ASCII characters in length and restricted only by the data checking rules,
if used. Currently there can be up to 150 different string varibles used
in one job definition.
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The assigned string value will then be replaced at every occurence of
the variable name, preceded by "&", in any lines of the job template that
the name occurs. These are then copied into JOBGEN work memory
before they are interpreted and/or copied into the final stream file.

Values of string variables can also be used to control the flow of
pre-processing by the structured commands
SJF, JWHILE  and ..CASE
where the values of string variables can be tested in the condition part of
the command using relational and logical operators (which will be fully
implemented in release 5.5). This provides the possibility to select
alternative or optional parts in the final stream automatically, according
to parameters supplied by the user.

To achieve full flexibility and automaticity in assignments, replace-
ments and conditions, we have implemented substring operations and string
processing functions such as: $LEN(s), $UPS(s), etc.

For maintenance of parts common to many JOBs and to make use of
generalized parts, we have also implemented a procedure library facility in
JGL. This feature has been especially appreciated by those users of
JOBLIB system, who are familiar with the procedure library facility of
IBM’s operating systems. The procedure library provides an easy way to:
- use parametrized QUERY reports included in different JOBs
- maintain tables of parameter values in separate libary files
- define generalized parts of JOBs for making backups or

for other routines, etc.

The procedure calls (..INCL -commands) can be hierarchical and even
recursive. The outer pre-processing can be secured by using local string
variables inside the procedures, and using string variables as parameters in
procedure call. Values can be transfered into and out of the variables
used in procedures, just like in programming languages.

Instead of a procedure, a whole file can be included during the

pre-processing. This provides possibilities for including for example

- stream parts generated by some other programs into the final
stream

- source programs with inserted JGL control lines and string
replacements into a compilation stream, making use of
interactive pre-processing for COBOL programming. This goes
even far beyond the capabilities of COBOLII.
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Benefits

-4-

The JOBLIB system makes batch jobs easier to use, and it provides a
comprehensive technique for system personnel to submit job preparation
work to operators and even to end users. All the user has to know is the
name of the JOBLIB, the name of the job, and how to answer the
questions presented in the job template.

For system personnel, the JOBLIB system provides the possibility of
tool-jobs, a flexible test environment, a procedure library for common
parts, and a good on-line documentation technique. From elements of
macro processing and programming languages, we have created a new and
efficient "productivity tool" that provides a dynamic and flexible extension
of traditional job streams. The JOBLIB system is not just a library
system, but a new approach to batch processing in an on-line environment.

The benefits of JOBLIB system are clear: it saves human and
computer resources, time and money, eliminating errors and increasing
security and productivity.

Future plans

We are currently (August 1981) using release 5.4 of the JOBLIB/3000
system and we are developing release 5.5.

As the main trend of development we are making JOBLIB/3000 as
“open ended" a system as possible. This means that it can be used in
different kinds of system environments, it can be integrated with different
software, and it will be more and more customizable. Examples of this
are:

- We have separated all program messages of JOBGEN into a
separate catalog file, so that they can be easily customized or
translated into any other national language that can be written
using ASCII letters.

- We have added the option of using a fully customizable data
base, to supply required passwords into !'JOB-lines of stream
files, This is delivered with sources of interface modules and
using pre-processable installation streams.

- Currently JOBGEN supports SLEEPER as the scheduling
monitor, but this will be made more open to other systems
using a separate :STREAM -time reservation module delivered
on source level.

- JOBGEN will also be accessible as a son process of customer’s
own application monitor programs and it can be controlled
directly by a message file of procedure type, generated by the
father process.
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Availability

We at Porasto belive that the JOBLIB system is of use in almost all
HP3000 installations and we have made it available on an yearly rental
basis. Currently it has been installed in 20 HP3000 systems in Finland
and Sweden. For further information, please contact Oy Porasto Ab, att:
Martti Laiho, Toolontullinkatu 8, SF-00250 Helsinki 25, FINLAND,
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(This presentation has been written with DAISY/3000 text processing system)
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ABSTRACT (1)

TOPIC:USING IMAGE-3000 TO ESTABLISH AN ORDER PROCESSING--F INISHED
GOODS INVENTORY ON-LINE DATA BASE SYSTEM
WALSIN LIHWA CABLE CO.LTD.,APPLY IMAGE-300C TO ESTABLISH AN ON-LINE
DATA BASE SYSTEM WHICH INCORPORATES 4 MODULES----PRODUCT DATA MODULE,
CUSTOMER INFORMATION MODULE, ORDER PROCESSING MODULE AND FINISHED
GOODS INVENTORY MODULE. THESE MODULES ARE LINKED BY SEARCH-ITEMS.
USING THE CAPABILITIES OF IMAGE-3000, A TWO LEVEL HIERARCHICAL DATA
BASE SYSTEM CAN BE IMPLEMENTED AND SUITABLE FOR ON-LINE OPERATION.
SEVERAL OTHER TRANSACTION FILES ARE ALSO RELATED AROUND TO THIS
SYSTEM TO FORM A TOTAL INTEGRITY.
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COMPUTER GRAPHICS, A POWERFULL INFORMATION TCoL,

Authors: Sigmund Hov Moen, A/S Sydvaranger, rirkencs, Norway
Fredrik Major, The Ship Reseorch Inst. of Norway,

Trondheim, Norway

Information transfer from/to human beeings is a central part

of a computer system. We will here show how Computer Graphics
can make man machine communication extreemely much more
efficient., A case study of a Norwegian mining company,

A/S Sydvaranger, will illustrate this fact. This company uses
Computer Graphics for information ftransfer between people at
all levels.

The graphic system in use for the above mentioned application
is G PGS - F (General Purpose Graphic System in Fortran) which
is the standard graphic system for Norwegian users.

This standardization has been puzhed through by NORSICD, The
Norwegian Cooperation in Computer Graphics, formed by Norwegian
users.

GPGS-F which here will be briefily described (A more detailed
description in (1) ) is implemented for 12 different computer
types with device drivers for 17 different graphic devices.
There are approximately 70 installations of the sysyem today

throughout the world, 10 of theese are HP 3000 installations.
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BRIEF DATA ON AKTIESELSKABET SYDVARANGERs PRODUCTION

THE BASIS for the company's existence are the
very substantial iron ore deposits situated on the
Kirkenes-peninsula combined with excellent deep
sea harbour facilities inh Kirkenes, only 5 miles
‘rom the main orebody at Bjernevatn.

\KTIESELSKABET SYDVARANGER was
‘cunded in 1906. The company today has 2300
ihareholders. The Norwegian government owns
1% of the shares.

THE PLANT is loday designed and built for a to-
al production capacity of 2.5 million metric tons
ron pellets (minimum 65% Fe).

THE MINING in Bjornevatn is carried out as an
open cast operation. The open pit is considered
large by Norwegian standards. The present pro-
duction plans operate with a stripping ratio of 2,5:1,
i.e. 15 million tons of waste have to be removed to
enable recovery of our annual production of app-
rox. 6 million tons of magnetic ore which contains
about 30% iron.

DRILLING is mainly carried out by means of By-
cyrus Erie 60 R rotary drills producing holes of 12
1/4 inch diameter.

BLAST CHARGING is done with ANFEX (Am-
monium nitrate-fuel explosives) and TNT-slurry.
Each hole is charged with approximately | ton of
explosives. Total blast size varies between 75.000
tons and 750.000 tons of material broken, and the

quival of expl used varies
between 30 and 300 tons.

1 COMPUTER GRAPHICS IN A MINING COMPANY

1.1 A/S Sydvaranger

""Raw data'".

LOADING OF MATERIAL is carried out with
track mounted P & H electric shovels with 7 m3
bucket capacity and one Marion 191 and one
P & H 2100 shovel, each with 11 ‘m (15 *yds) buc-
ket. In addition to this several wheel loaders are
used, the largest of which is a 10 ’yds Caterpillar
992 and Dart 600 12 *yds.

ORE AND WASTE TRANSPORT is taken care
of by a fleet of 100 and 150 tons Lectra Haul and
Haulpack trucks.

PRIMARY CRUSHING is done in Bjernevatn by
means of (two) 54" Nordberg gyratory crushers
(54" wide intake opening) which is normally set at
5%" closed side, giving ore crushed down to app-
rox. minus 5”.

ORE COBBING is carried out on conveying it
over large magnetic drums separating most of the
waste (15% - 20 %) from the ore before it is dis-
charged into the ore storage silo.

THIS CRUSHED ORE is transported by our own
railway in 60 tons capacity cars and dumped in la-
tge ore bins at our secondary crushing plant.
Each train has 20 cars and thus carries approx.
1200 tons.

OUR TWO STAGE SECONDARY CRUSHING
PLANT uses 7"'Symonds cone crushers and re-
duces the ore in size to approx. minus 1 inch.

PRIMARY GRINDING of this material is carried
oul in a two stage ball mill process where water is

Our
the process

The mine is an open pit one and contains low grade iron
ore which are concentrated to the proper quality in a

conventional crushing/milling/separating plant.
final product is iron pellets which is small balls (about

a small town on the russian border far up north an far
half an inch in diameter) containing 65% iron.

A/S Sydvaranger is a mining company situated i Kirkenes,
east in Norway.

Further information about the company and

is given on the next pages.

added as a carrying agent. After this grinding
approx. 30% of the material is separated out as
waste oveér series of magnetic drums. This product
or concentrate, is ground further to make it suit-
able for pelletizing.

This concentrate contains approx. 68% Fe.

PELLETIZING, a process which transformes the
concentrate into the shape of small 2" diameter
balls is carried out by adding approx. 1% of a
binding agent called bentonite (basically a spec-
ial, dry, finely ground clay). This mixture is rolled
in large-inclined drums which produce small balls
(green pellets).

These are dried over a travelling grate, preheated
and sintered. The «pelletss will have a temperat-
ure in excess of 1000° C when leaving the grate.
From here they enter a rotating oven or kiln where
they are heated further to approx. 1350° C.
The hot pellets are now discharging into a cooler
section where they are cooled down to 20-30° C by
a forced air draught.

This product is stored in a large 400.000 tons ca-
pacity silo blasted into the mountain.

THE HARBOUR in Kirkenes is a good natural
harbour which has little problem with ice in win-
ter, in spite of its location at 70° North.
The harbour facilities has a capacity for loading
ships up to 150.000 tons at a rate of
approx. 4.000 1/h,

AKTIESELSKABET SYDVARANGER today
has approx. 1250 employees in Ser-Varanger

55 4
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1.2 An EDP pioner in Norway

A/S Sydvaranger installed its first EDP equipment in41963.
At that time a computer was a scarcity even at the norwegian
universities.

The first machine was an IBM punched-card-based 421.

Part of the companies staff-department-routines were implemented
in the first place and soon afterwards a first version of a
stock controlling and accounting system.

In 1966 a new and more powerful computer was installed (IBM 360/
20) and the main part of the companies accouting system was
"Somputerized".

An information system for the mining operations was also devel-
loped.

In 1974 the 360/20 was scrapped and after a short interludium
where different alternatives were tested, the company in 76
bought and installed a HP 3000.

Today A/S Sydvaranger heavily depends on the computer in the
following areas:

. Production reporting
. Accouting

. Stock control

. Payment of wages

. lvecatracw m"‘% o lawowa

The companies data flow

within a year a process control machine (Siemens R 30) will be
installed to improve production quantum- and quality control
in the pelletizing plant.

We are also testing out a mineral evaluation system (Mineval),
which is a program based on first generation graphical methodes.

The total investment in EDP equipment so far amounts to approxi-
mately S mill. kroner. (1 mill. $)

The hardware configuration consists of approx 30 terminals
of all kinds - six of them at the companies headquarters in
Oslo.
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The EDP-department today counts 11 persons, 7 of them are
programmers.

.Our main effort is to improve the information contained in the

great variety of EDP-reports, and also get the computer and
computer methods accepted everywhere in the company.

Considering the fact that EDP less than 20 years ago was a rarity,
it is not surprising that use of the modern microprocessorpowered
computers have created a lot of discussion, - both seen from the
economic and social point of view.

What is the outcome of the millions that have been invested in
EDP-equipment the manager is asking. What will happen with my
Jjob is the workers question.

One of our projects to reassure both parts is to supplement the
numerical reports with better understandable ones ., Today
this is possible not least due to computer graphies.

Drawing machines, plotters, graphical screens, digitizers etc.
has moved the computer a big step towards the people.
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1.3 Graphic Hardware

The hardware is a mixture of a number of units as shown below.

MINE

OFFICE
PROSPECTING KIRKENES
OFFICE
asLo

TEKTRON IX
4054
EDP.
DEPARTMENTS

HP
2648 KIRKENES.

Mg SYDVARANGER
CONFIGURATION

GRAPHICAL HP 3000 PELLET PLANT
€ Q UIPMENT. GPGS-F HP 2648 | iRKENES

HP 2648

CALCOMP
DRAWING

MACH INE
PLOTTER
HP

EOP. - DEP
KIRKENES.

All units is online to the HP3000. Some of them are multi-
plexed on medium capasity telephon lines.
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1.4 Graphic Software

Hardware is mentioned - ccmputer journals are full of visuali-
zation units of all kinds. Less is spoken about software.

How do you program a 3 dimensional rotation picture; how do
you program a histogram? Do you hav to write a special program
for every graphical output unit?

So many questions. And so many traps to be caught in.

One way to get rid of most of the difficulties is to choose
a standardized graphical software package.

The GPGS-F is such a system. Standardized by NORSIGD, a
norweJglan organization formed by people interested in graphics.

GPGS-F is fortunately implemented on the HP3000 system. The
system basis is a set of fundamental routines drawing lines,
circles, character strings, numerics etc..

Besides the routines already mentioned the system contains a
number of special drivers for the most popular and common
graphical units.

The system is very well documented and easy to learn.
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1.5 System philosophy

This is obtained by giving the user a series of commands to
choose between.

The graphical system is an online one. On the user's commands

it are fetching data from the big databases containing up-to- A valid command leads to a conversation like the following
date information about the stock, the production, the accour-
ting etc.. The extracted data is then presented as diagrams.. command name identifying the user's main topic of

interest
additional information f.ex. machine number

period of interest
output media

The user's of the system are not computer specialists, they

might not even be interested in computers. They are mine .
foremen, geologists, production planers, clerks, directors etc.. .
Therefore the user interface to the system is very important.

The online dialog should be adapted to the user's language Not valid input at all levels are followed by a very friendly-
and way of thinking. sorry - and a recommended continuation.

The languageis plain and simple norwegian, not a word is re-
minding the user of the bits and bytes, the full duplex, the
recursive procedures, the interlaced memory - and whatsoever.

As a first aid the HELP command gives an overall information
about the system.

1.6 Data collection

The systems practical value fully depends upon the quality of
USER COMMANDS. the information put into the databanks. Tt has therefore been
(ONLINE) necessary to establish a data reporting program.

A great number of reports is collected and registered into

USER
<::::::::> INTERFACE the computer.
MATH.
2 This is also done online by means of masking technics.
T ONLINE GRAPHIC AL
A DATABASE S SCREENS Oon the next page the data collection system for the production
c FoR data is shown.
0 =——> | STOCK CONTROL| MAIN
L ACC OUNTING PROGRAM | ———
L PRODUCTION
[
c
T
A v
% GRAPHICAL
INGS|
(GPGS )
DRIVERS

ONLINE GRAPHICAL REPORTING SYSTEM _ “/s SYDVARANGER.
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The example section is devided in three parts.

1.7 Examples

Part one contains examples from the economics reporting system

(diagram 1 - 3).
Part three shows how the pelletizing plant has been run

Part two shows some mining reports (diagram 4 - 6).
(diagram 7 - 8).
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GPGS-F, A PORTABLE DEVICEINDEPENDENT GRAPHIC SYSTEM

Il

W4

2.1 Background

During the early seventies, computer graphics was introduced
in the research and commision work of The Ship Research
Institute of Norway (NSFI). In this process lack of suitable
standardized basic software was very badly felt.

About the same time similiar problems arose in other research
institutions and in the industry.

A national special interrest 5roup in computer graphics grew
up from the loose attempts of cooperation between the involved
parts.

NORSIGD (The Norwegian Special Group in Computer Griepnics)
was founded in 1975 and has since then formed the basis of

a very good cooperation between most Norweqian computer
graphics users.

The main task for NORSIGD has been developing a standard

graphics softwore system for Morway.

J5 21

2.2 History

The GPGS system was originally designed by Rekencentrum,
Delft University of Technology, The Netherlands and Science
Faculty, Catholic University Nijmegen, The Netherlands in
1972. A version of the system written in standard Fortran
has been developed by NORSIGD. The first Fortran based
version was released in 1975 and named GPGS-F. GPGS-F has
been under continous development since the first version
was released. This work has been guided by annual user
meetings. The result of these meetings has been new
features and minor changes to the system.

2.3 Device control

GPGS-F provides device independent programming with choice
of graphic device at run-time.

Figure 1 shows how the device independancy is obtained. The
device independant part produces the same picture code for
all devices, and the device driver(s) translates this code
to the bit pattern required for the actual device. The
device independant code is put on such a level that advanced
graphic devices may be used in an efficient way. Examples
of such functions are character, circle and marker genera-
tion. GPGS-F will also be able to take advantage for the
functions of more advanced refresh display such as hard-
ware scaling, rotation and depth quing.
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2.4 Graphic elements

By single calls to the basic routines of GPGS-F, the
following graphic elements may be ‘generated:

- straight lines

- set of straight lines
- circles/circle areas
- text

- markers

- functions

A1l graphic elements may be hardware generated by the graphic
device.

The elements are defined in a user defined coordinate system
(2-or 3-D Kartesian) and are fully transformable.

2.5 GRAPHISTO - Graph and Histogram plotting

1L goes up and dowrn wn LLto

GRAPHISTO(b)is a subroutine package which using the basic

routines of GPGS-F can produce curve-, bar- and piecharts.

The package was designed to remove programming effort from the
tasks of producing standard plots. GRAPHISTO is aimed at easy
presentation of one variable data.

An advantage when using this package is that it can be entered

at different levels. When the user wants to produce one of the
standard charts of the system this can be done by one simple call.
If this standard chart does not satisfy the requirements for the
plot, user can enter the system on a lower level, composing the plot
he wants. The user can even go down to the basic routines of
GPGS-F and mix these with the GRAPHISTO calls.

J5 25

GRAPHISTO provides 4 so-called ‘'chart' routines that will in
answer to a single call draw a complete diagram with anno-
tated axis, texts on axis and datapoints.

The types of plots provided through these 4 routines are:

- Histogram with labels under each bar and linear or
logaritmic axis in x and y.

- Table of lines with straight lines Il etwesn plots.

- Smooth curve through specified points.

- Pie chart.

These 4 routines use the basic GRAPHISTO routines as axis
drawing, range computation, 'nice' value computation and
curve plotting. The lower level routines are also avail-
able to the user and offers possibilities for sophisti-
cated non-standard plots like multiple axis, marking special
data points etc. Appended to this chapter are some plots

to demonstrate the use and possibilities of GRAPHISTO.

Figure 7 Shows some plots produced with GRAPHISTO.

Available facilities are:

Chart plotting:

- Simple and smooth (cubic spline) curves in different
linestyles.

- Histograms. They may be plotted with or without hatch-
ing of bars in any angle.

- Pie charts with texts and percentage of total pie.

Axis drawing

- Near to plot on either side of plot.
- Through any data or page value.
- Several parallell with different units.

J5
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Figure 7. GRAPHISTO example plots.
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Axis

Grid:

annotation:

Cn either side of axis
Numeric or text labels

Any character size and angle
Upper and lower case

Extra tick marks

Title

Along x- or y-axis
Linear or logaritimic
Any line type or '+' at grid crossings

Datapiotting:

Table of values in x- and y or functions
Simple coﬁnected points

Interpolated curve through points
Markers at points

‘Undefined' points

Automatic data indexing

Automatic data incrementing

layout:

Centered heading

Positioning of dataplotting area in users window
Bar and curve legends

Frame

Miscellaneous:

‘Best-fit' range computation of data contained in
array or function.

‘Best-fit' label format computation.

Conversation between coordinates in users window
and in plotting coordinates.
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Error Reporting:

The routines in the GRAPHISTO system uses the error
system of GPGS-F. This includes parameter checking

and print of routine number, where error occured. Also
the number of calls made to GRAPHISTO routines and
wrong parameters are printed. This makes it easier

for the user to find place and reason of error.

10. SURRENDER, 3-D SURFACE PLOTTING

SURRENDER (5) is a subroutine package for drawing bivariate
surfaces in 3 dimensions. GPGS-F basic routines are used for
line drawing and GRAPHISTO routines for axis drawing and curve
smoothing.

J5 2¢

Base for all SURRENDER plotting is a rectangular x-y grid
(matrix) with z-values in each node. A surface with M grid
points in x-direction and N grid in y-direction will be
stored in a Fortran DIMENSION ARRAY (N,M).

This grid may be rendered as a 3-D perspective plot of the

grid (Isolines any combinations of x,y and z) with hidden lines
removed or as a 2-D contour map (Isolines for any of x,y or z).
Also other usefull facilities 1ike drawing axes, marking points
etc. are available and will be further explained later.

The package is built up much the same way as GRAPHISTO with
some routines that makes a complete plot in one call, and
others to add features for a more sophisticated plot.

Example of minimum effort plot:

DIFENSTON thRK(QCO).V“(H),ZIé?(%1.%1).10°7(3¥
DATA IDEV/E/.¥/C.G,0.3,0.06.6.3/
DATA 1bLYUE/20/,1KED/60/

g CONPUTE THE FUNCTION 'STIR(X)¥S1E(Y)/(X*Y)!
c
DD 1C00 TY=-13,15
Y=FLOAT(1Y)
STHYY=1.0
1F (1Y.KE.0) SIEYY=SIN(Y)/Y
DO 1600 TX=-15,1%
X=FLOAT(TX)
STNXX=1.0
IF (I1X.N%.0) S1EXX=STN(X)/X
ZMAT(IX+10,1Y:16)=10.C*STHXX*STINYY
1000 CONTINUE

c

C MAKE M1HIMUM EFFORT PLOT

c
CALL NT%DEV(IDEY)
CALL BGE®IC(1) o
ChLL PLOHA?(ZHAT.31.31.-15..15..n15..15..1h0hh.dhu)
CALL ENDYIC
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Hidden line removal:

By default the hidden lines will be removed. To do this
the system uses a working array to be supplied by user. As
the needed size of this array is dependant upon the number
of points to plot, this method gives no restrictions about
number of points.

Setting focal point and eye position:

The surface may be seen from any point in space and some routines
are used to set this point either using cartesian or spherical
coordinate system. The viewing may be either axonometric or
perspective. !

Aading axes to the plot.
Axes may be added by a call to a single routine giving

standard axis annotation or by several calls to GRAPHISTO
Axes routines fcor special labels and format.

J5 31

Contour plots.

Contour plots consists of isolines in the z-direction. The
range and number of contour lines may be given, and they
may be added to the perspective plot or plotted as a separ-
ate 2-dimensional plot.

Va4 \\ i

/<

Default contour plot.
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1. INTRODUCTION

This paper is primarily concerned with the system dev-
elopment cycle in a business environment. This does not
mean however that data analysis should not be performed
in other environments, e.g. - scientific -

but in order to demonstrate its usefulness, a specific
area has been chosen. The paper has also concentrated
on the logical construction of IMAGE and using an
HP3000, but many aspects can be seen to apply to other

file systems and ranges of hardware.

2. WHY USE A METHODOLOGY?

A 'method' is a procedure for carrying out a certain
task. A 'methodology' is an integrated set of procedures,
founded on consistent basic principles, which provide
a complete framework within which a given task can be
performed.

A methodology is used to perform these

basic functions.

2. 1. Highlighting of problems at an early stage.
The development process is structured to allow
critical management, user and technical decisions to
be taken at the right time, i.e., as early as

possible. (see Figure 1 over)

K2 3
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Figure 1

(C.G. Davis "Requircments Problems in large real-time

systems development™)
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PROJECT LIFE CYCLE STAGES
2. 2. Providing a means of communication.

Check point facilities provide a means of communication
between all levels of personnel concerned with the

project.

2. 3. Proof of progress.

DP management is under constant pressure to show results.
Without a methodology all we do is push for early

system completion, thus instead of the project being

time-shared as in Figure 2 (over),
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we save time in the analysis, resulting in Figure 3.

Figure 2 IDEAL

Figure 3 REAL

25%

ANALYSIS
DESIGN

IMPLEMENT-
ATION

ANALYSIS [ pporoN

IMPLEMENTATION

MAINTENANCE 75%

40%

With a methodology however, we can prove our progress at
each step by producing checkpoint documents. A methodology
must therefore provide:
- guidelines which ensure that we don't overlook things
(not rules as they are too inflexible)
- an approach which is top-down or outside-in and modular
- easily understood diagrams for communication

- standards for use and documentation

3. DATA - A VALUABLE RESOURCE

For years the value of data was grossly under-estimated.
This meant that the emphasis was on the application
approach, where, for each application, the data
would be defined again resulting in the following
difficulties:
3. 1. Duplication of data
- inconsistencies of value, timeliness and meaning

- cost of storage
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3. 2. Consolidation across applications
- file collation
- proliferation of work files

- integration of processing

3. 3. Lack of control
- satisfying new application requirements

- availability and use of data

When the introduction of the database philosophy came,

it was not necessarily a philosophy centred around Database
Management Systems but more the acceptance of the need

to share data. Data is the basis of information flow
across the functional boundaries within an enterprise

as represented in Figure 4.

Figure 4

ORDER

MANUFACTURING |4 PURCHASE

v

WAREHOUSING }——————————p | SALES

INVOICING

The definition of a database should be:
an organised, integrated collection of data which
- 1is structured to reflect the real world of

the enterprise
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- 1is stored independently of programs which use it
- satisfies the requirements of multiple user
application
or all of the above may be summarized quite simply

by defining a database as "a common pool of shared data".

However, new problems soon became apparent to the

designs of early database systems:

- 1lack of procedures to make and document critical
design decisions

- development of single-application oriented databases

- adoption of a bottom-up approach to data analysis
meant that the designs became inflexible

- failure to fully exploit the rdle of data
dictionary/directories

- no allowance (or design) for database recovery
or re-organisation

- the database project was usually seen as a file

conversion exercise

To summarise - the database philosophy evolved from a
need to share data, but whilst there are many benefits
for the use of a database there are also pitfalls in

the development stages.

4. WHAT 1S DATA ANALYSIS?

Data analysis is part of the systems development cycle

as shown in Figure 5.

Figure 5
The Systems development cycle
BUSINESS
ANALYSIS
CONCEPTUAL
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