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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 Rer 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.

B) 1

In what follows I 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 1lead 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.

BO 2
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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.

BO 5

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 handling 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/);

BO 6
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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 1is 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

B0 10
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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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Becurity on

MPE—Bystems 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

Becurity on

MPE—Bystems File Backup

Page 2

Standard File Backup
Facilities in MPE

o SYSDUMP, RELOGAD
(based on magnetic tape)

o STORE, RESTORE (tapes)

o User Logging
. (based on disc or tape)

o Private volumes (disc)

D2 4
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Becurity on . e Becurity on . e
MPE—Bystems Restrictions Page 5 MPE—Bystems Restrictions Page 6

Possible seven Ways
to crack the System

Restrictions 1in Data Access
1. FIELD.SUPPORT

o account—system (users, groups,

accounts with different passwords) measure:
Password on SUPPORT-—account
o user capabilities (SM, PM, PH, etc.) or remove SUPPORT—account

from the system

o filenames with passwords
2. Jobs in PUB.SYS—group

o privileged files

measure:
o file access capabilities on password on job—file or
user/group— and file—level put job into other SYS—group
o RELEASE /SECURE—commands 3. LISTUSER @.@;LP
measure:

log—on—-UDC or perform command
not in PUB.SYS—group

D2
D2 7 8
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THE HP 2680 LASER PRINTING SYSTEM

( OVERVIEW)

by Jim Langley
HP 2680A R&D Project Manager

March 15,

1981
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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 jam 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
pover 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 4 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 1lpm 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

D3 2
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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 Jjob 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 job 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 lines 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 set” 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 HP26B0A 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
simultsneously. 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 eight 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 pcrocessing power to handle over 20,000
characters on an 8.5 by 11 inch sheet a truly unique zrinter 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 UOK bytes are used by the printer, the remaining
memory is allocated to character sets, forms, VFC's and page buffering.
As wmuch 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 linked 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 1l or 4 to 1 reduction mode. HP supplies several

‘standard environment files to cover portrait mode pica and elite,

landscape 132 colum 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 1laser 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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= FORTRAN/3000 + ELEMENTS OF STRUCTURED PROGRAMMING
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RATFOR = FORTRAN/3000 + Elements of Structured Programming

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

1. Introduction

RATFOR 1s 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 using 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 T will present our implementation of a RATFOR
preprocessor and how to use 1t 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 praimary reason for the authors of RATFOR was to make FORTRAN a
better programming language. With RATFOR it 1s possible to write much
more readable and better structured programs. This is achieved by pro-
viding additional control structures that are not available 1in
FORTRAN-66, and by improving the "cosmetics" of the language.

The added control structures for better structuring of programs are
IF-ELSE, WHILE-DU, REPEAT-UNTLIL, FUR loops, DO loops, and others. An
INCLUDE statement allows the inclusion of predefingd 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

Dy 2
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3.2 The DO statement

It resembles the well known PORTRAN DoO-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 POR statement

FOR (I=1 ; I<=100 ; X<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
gtarting with a previously defined value.

2: (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+l) Modification, that is performed at the end of the block.

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

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

D4 5

3.4 The WHILE statement

WHILE ( X(I) A= 5 )
{
DISPLAY X(I)
X( I )=PUNCT(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, POR, WHILE and REPEAT blocks without the need for GOTO
statements (which is considered as bad programming stylel) 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 POR block after
the appropriate modification of the running index ~ or whatever was
requested - has been done: corresponds toc a GOTO to the CONTINUE
statement of a PORTRAN DO loop)

BREAK continues behind the current block. The DO, FPOR, WHILE, or
REPEAT statement is terminated.

D4 6
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4. Ouxr RATPOR/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 PORTRAN/3000.

RATFOR/3000 may be invoked by the following UDC:

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

FPor PTN4/1000:
RAT4 <in>,<out>,<list>, <opts>, <incld>, «ftnlist>
the Ratfor program will be read from <in> (default SNULL)

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

the source listing will be written to <list» (default $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 1ist the source, otherwise only errors are listed.
bit 15=0 is automatically set, if <list> = SNULL;
errors are then output to $STDLIST.
14 for future enhancements
13 =] FORTRAN/3000 code
=0 PTN4/1000 code

automatically set by the two UDC's

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

the file <incld> will be included in froc.¢ ~f <in> (default $NULL)

the PORTRAN compiler listing will go to «ftnlist> (default $STDLIST)
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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 RATPOR features are switched off. 1In particular, in HP3000
mode the following applies:

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

2. Character strings between quotes, e.g. "ABCDEP", are kept as they
are. In non-HP3000 mode this is converted to 6HABCDEF.

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 wuse 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:

$CONTROL USLINIT,NOSOURCE

If you then use the default setting for the FORTRAN/30Q00 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.

D4 10







Now, what is the pay-off? Certainly compilation time is increased. In
the current version, the RATPOR compiler needs about the same CPU time
to transform RATFOR to PORTRAN 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. PORTRAN/3000 will then give you the errors. Since the line
numbers of the intermediate PORTRAN code a derived from the original
RATPOR 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 performance, 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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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. 1In 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.flve 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. 1In
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 e vecuacevnns 200 85 200 255
2 GIZMOS.vevaoannenss 1,300 155 275 465
3 THINGS . eteieereonns 1,950 175 375 525
4 NON-THINGS...e++2n 2,100 575 525 1,725
5 ZITHERS .+ eeoeseaess 2,450 560 450 1,680
JAN JAN REV JAN DL JAN DM JAN OVHD
UNITS
1 WIDGETS .+ ovueacenons 100 90,000 8,500 20,000 25, 500
2 GIZMOS .- cvevucennss 50 65,000 7,750 13,750 23,250
3 THINGS.:eeevuusnees - - - - -
4 NON-THINGS....:0c... 25 52,500 14,375 13,125 43,125
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And some budget items may use figures allocated from other
budget locations:

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

A typical budget plan might look like:

12/23/79 MARKETING BUDGET PAGE 1
FY 1980
TAN FEB MAR APR MAY
1 1001 WAGES & SALARIES 5000 5000 5000 10000 10000
2 1002 FRINGE BENEFITS 1000 1000 1000 2000 2000
3 1003 PAID VACATION 100 100 100 200 200
4 1004 SICK PAY 150 150 150 300 300
5 3001 SUPPLIES 500 500 500 500 500
6 3005 EDP EXPENSES 800 800 800 1200 1200
7 5001 TRANSPORTATION FARES 2000 2000 2000 2000 2000
8 5002 COMPANY AUTO 500 500 500 500 500
9 5003 ENTERTAINMENT 500 500 500 500 500
10 8001 ADVERTISING 1000 1000 5000 2000 2000
11 8002 PROMO LITERATURE 2500 2500 2500 2500 2500
12 8003 TRADE SHOWS 10000 - - 20000 -
13 9999 MISC EXPENSE 500 500 500 500 500
14 TOTAL BUDGET 24550 14550 18550 42200 22200
15 % FRINGE 20.0 %
16 § EDP ALLOCATION 8.0 %

* END OF $FLOW$ REPORT *

By having allocated expenses defined within our planning
system as automatically flowing into each of the using loca-
tions, it is easy for us to keep all of the budgets con-
sistent. 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
Dollar-Flow, 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
reports, files, programs, and data. And reports are saved
on the HP3000 under 8 character MPE file names so they
referenced by other reports and/or re-run at some later time.

We usually organize the budget reports according to the
customer's own scheme for identifying budget locations, by
saving these reporte 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 the nawme
‘'D9000'. Sub-departments locations might be coded 'D9001°',
'D9002', etc. A budget which is a consolidation of other
departments might be stored with a descriptive name like
D900’ or °'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
convention), indirect file references can be used to set up
the structure of a budget hierarchy. In other words, we 05 7

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. 1In 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 systemn,
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 'MFGFLN' ;
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 ('D200l1','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 b5
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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. 1In 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:

EES=SSS=E=mT !
43 RECEIPTS 218.8 193.8 198.8 337.5
44 DISBURSEMENTS:
45 PAYROLL PAID 50.0 60.0 65.0 75.0 80.0

334.3

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'
line on the P & L statement is calculated using the '$ INTEREST

D5 11

PAID' and 'OUTSTANDING DEBT' lines on the cash flow. The system
which we are using actually solves the circular logic involved
in calerlating 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. If 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 wrongl). The balance sheet
might appear as follows:

12/23/79 XYZ COMPANY PAGE
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 190.0 221.8 574.1 351.7
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
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
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for this kind of users we need ..

A FRIENDLY imterface BETWEEN THE USER AND
HIS APPLICATION PROGRAMS

(7 EASY-TO-UNDERSTAND

application
programs

Auser training wit
REGARD TO THE STANDARD OF
EDUCATION OF ITS PARTICIPANTS

7 user documentation wmanuaLs,
WHICH INVITE TO READ

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 5

E2 5

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

[P USE ANY KIND OF MENU-TECHNIQUE

(WE CALL OURS
"USER-PROFILES”)

teusy2

—
S <
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INTERFACE (5

= ASK FOR RECONFORMATION OF CRITICAL CHOICES \;//

RECHEHNZENTRUM HERBERT SEITZ KG BREMEN - PFORZHEIM
FINANZBUCHHALTUNG - DIALDG ( Auswahltabelle 4
( Druck 1m Hause
Drucken DOP-Liste
Drucken AP-Liste
Drucken Personenkonten
Drucken Sachkonten
Drucken Journal
Drucken Summensaldenliste
Drucken Hauptbuch
Drucken kumulierte Sachkontenwerte
Drucken Mahnungen
Aufgliederung der offencn Posten
Drucken Faelligkeitsliste
Drucken Provisionsabrechnung
zurueck zur Auswahltabelle 1
= Arbeitlsende
BITTE AUSWAHL EINGEBEN
01
blenn Sie diese Arbeit wirklich wollen,

o

2 dann wiederholen Sie bitte die Eingabe
t Ihrer gecwuenschten Auswahl. Andernfalls
- gebern S1e& c1n beliebiges Zeichen ein.

o

. INTERFACE &)

"

v

n

OX Z1I3S LYIGHIH WNELNIAZNIHOIA

Bc ) £

6

[y
/Mwnoquor OF REQUIRED SEQUENCE OF DIFFERENT MENUE-CHOICES REFERRING
TO TIME, SITUATION OR KIND OF DATA-ENTRIES

N v
3 |NFORM THE USER WHAT THE COMPUTER IS DOING FOR HIM eesescscesescscsscscscescscecce

T f nm oy oz
I I oanm
RS I

- X

1.

Die Rec nungen sind fertig. nitschei e,

vmp-an:oan1pannnrn:nn:n1c3 erfolgen soll und treffen die
entsprechende Auswahl k . / -. s

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

£2 10
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VOID ANY CONFLICTING ACTIVITIES

SUCCESSFUL COMPLETION OF OTHER SESSIONS OR JOBS ETC

(AS OTHER ACTIVE SESSIONS OR JOBS,
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APPLICATION PROGRAMS (3
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TELL THE USER WHAT HE IS EXPECTED TO DO

HERBERT SEITZ KG.
PFORZHEIM - BREME

LAGERBEZTAND BESTELLBEST. [ISPOBESTAND mnm~nmﬂmmm4pzo
}e> U DU

500,000

PO

aovd

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

A"

APPLICATION PROGRAMS (2

£2 13

SAME TRANSACTION CODES IN ALL PROGRAMS

o p

LIEFERANT

R AR AR
zZzZUmMI
oMo

m
m

LAGEPBESTAL
GESAMTL_LAGER

. EINIELLAGER

SHOW - IF POSSIBLE - THE AVAILABLE TRANSACTION-CODES

3ovd
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APPLICATION PROGRAMS (D
=>> HELP FACILITY AND FIELD EXPLANATION WITHIN PROGRAMS
BESCHPEIBUNG DES FELDE: FOIERE] AUS DEM TEILE-STAMMSATZ DESCRIPTION OF £1eLD DISTU
FROM MASTERFILE
LISPOSITIONSSTURE DISPOSITION LEVEL
FELDLAENGE 2 STELLEN, DAVON 0 DEZIMALSTELLEN, HUMERISC M_:mrormzﬂx 2, 0 DECIMALS, NUMERIC
AENDERUNG ERLAUBT. vnx>zmm 1S ALLOWED
INHALT ENDPRODUKT
ALLOWED 1 = FINAL PRODUCT
BAUGRUPPE ENTRIES: 2 = ASSEMBLY
EINZEL- ODER KAUFTEIL 3 = PART OF PURCHASE ITEM
HALBZEUG ODERP ROHMATERIAL 4 = RAW-MATERIAL
% % % OUR EXPERIENCE! THIS FEATURE IS USED VERY SELDOM AND IT IS VERY EXPENSIVE
- TO DESIGN AND MAINTAIN
m WE DON'T EMPHASIZE IT IN ALL APPLICATIONS
P
M~
APPLICATION PROGRAMS (B N
o~
w

FORCE USER TO CHECK HIS ENTRY, WHERE IT MAKES SENSE

EINGABESATZ2 2ZUR BUCHHALTUNG

sa @ BEPATER HIN

BUCHUNGS-DATUM E]

KTO-NP  FHS3L! BETR

GEGKTO

L.AUSNR

VALUTA FAELLKEIT Z SCHECH

SKTO-PPOZT SKTO-FAEL NE To:ﬂh ARTIFEL-GP Z FINANZPL
ST . FAEH.BETRPAG

ZAHL-Z1EL SONDERFELD 1 SOMFELD C

MENGEN-FELD PESERVE ——

"PLEASE CHECK THE RESULT OF YOUR ENTRY, IF NECESSARY CANCEL WITH F7”
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User TTraiming ()

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

- LONG TIME)
~— &E evesd

PY LN 4

=) DIFFERENCES BETWEEN JOBS AND
SESSIONS

=) REASONABLE use oF QUERY

) MORE INFORMATIONS ABOUT TROUBLESHOOTING

SOME EXAMPLES ...

Q <) STRATEGIES FOR LESS RESOURCE-
‘}b . USAGE AND BETTER RESPONSE TIMES
\) Z
T 2D HELPFUL HINTS AND TRICKS
Odf / FOR TERMINAL- AND HARDCOPY
. /
N 00O 2 % USAGE
N @ %%
mup Z =D WHAT A COMPUTER HAS TO DO
L : 33 FOR A "SIMPLE TRANSACTION”
E;' 9PC, (OR WHY DOES IT TAKE SUCH A
I;'—-I 00 2

UFSs2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 21

£2 21

MITTS Datentibertragumng

RECHENZENTRUM
BREMEN/PFORZHE IM

HP 3000

,SSLC

MODEM ~\g0ST STAND-
\LEITUNG

ANWENDER

1.TERMINAL

2 .TERMINAL

3.TERMINAL
N

UPDATE

RECHENZENTRUM HERBERT SEITZ KG PAGE: 22
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Ugser Training (7) Uger Uraiming (&)

QUERY FOR NON-DP-PERSOMNEL

APPLICATION TRAINING =D 3-4 DAYS WITH 7 LABS

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

T DATABASE. TERMS AND THEORY (VERY LITTLE)
CLASSROOM-TRAINING OR TRAINING ON THE JOB
(KIND AND TIME DEPENDS ON APPLICATION) ) HOW TO USE "HELP, FORM"
CD SMALL REPORTS WITH
“L1sT"
Cp) "TRAINING COMPANIES” FOR . > "FIND" COMMAND S . '3y
TEST AND TRAINING IN ALL (OR HOW TO TRANSMIT g::m‘@@[]
APPLICATIONS MR, BOOLE'S MESSAGE ) - b
[—4
) COMPLEX REPORTS
N,
FREE PHONE IN CONSULTING
FOR ALL USERS
SOME EXAMPLES ...
UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 25 UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE: 26
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User . —eCUINERnEaEI®M

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

=) USER MAY SUBMIT HIS ADD ON DOCUMENTATION

INTO THE SAME DOC FILE
EEi?

= MANUAL FOLLOWS THE TYPICAL PROGRAM
SEQUENCE

= ANY NEW INFORMATION ON THE
SCREEN 1S DISPLAYED WITH PICTURES

SEE EXAMPLE NEXT PAGE ...

FNE Iz L STE TR R
HERBERT SEITZ KG
DIat O

Sainger o

ANWENDUNGEN

UFS2 RECHENZENTRUM HERBERT SEITZ KG PAGE:

29

DISPOZIT IONSERFASIUNG

WIR HABEN IN UNSERER GRUNMMASKE WIEDERUM DIE MATERIAL -
NUMMER A UND DEN VERARFEITUNGEICHLUESZEL D FUER DIE
ERFASSUND DER DISFOSITION EINGEGEREN EZ ERZCHEINT DIE
ABGEEILNDETE MASHE

EZE I CHMUNG ZEILE 2
ST 301174508
1901/473S
LDECKNER - HAMBURG

FUER DIESES FELD GILT WIEDER DIE REREITS
GENANNTE REGEL FUER DATUMSERFASSUNG

MENGE - DIZPOSITIONSHENGE ( 2 KOMMA STELLEN,
—————————————————————— LOGIK WIE BESCHRIEBEN )

PREIZ IN DIESEM FEI.D HANN DER EINZELFREIS EINGEGEREN

—————— WERDEN WIRD KEIN WERT EINGEGEREN T0 HOLT DIE
MAZTHINE., FUER DIE BEWERTUNG DES AUFTRAGE-
BESTANDES . DEN FREIZ AUS DEM LAGERSTAMMEATZ

E2 30
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NEW APPROACH TOWARD SYSTEM I[MPLEMENTATION

JEAN PIERRE THEORET
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Presentation Abstract

Presentation Title: NEW APPROACH TOWARD SYSTEM IMPLEMENTATION

Author(s): JEAN PIERRE THEORET —AIAN ROWAN {UK)

Title(s): Y 1CE PRESIDENT PRESIDENT

[ *4 cr_r24013
Address: ______INFO-BOUTIQUE —LTD 7575 TRANS 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)

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.

New—ecomputer—lengueges—are—introduced;—new methods aredeveloped to
optimize people. This is happening, not only at the level of

programmer with program generator, but slso at sll 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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Senko -

I. Presenting. Custemer 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 1ink 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.

E4 3

Senko -

[I. 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 Tenger
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. MWe 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.

E4
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Senko -

v, 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.

E4 7
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1v. 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 tu 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.

E4 8-




01 t3

*9]qlssod Se yodnw Sp S4aWO3SNI

Y3im A13234Lp Yuom 03 140349 ue bulyew aue aM -sabe3s dn-Mo| |04 pue

1583 By3 ut se ||am se ‘sabeys uoL3eH1ISIAUL BY] UL SUBWOSND UM

}40M 3M JBYT 3DLION  "PAALOAUL ade SIBWOISNI YdLyM Buranp Juawdo | aaap

354n03 jo sabels sy} Juasaudad 3aeyomols Siyl uo bulpeys yjLm saxoq

3yl -butuiress auniny Buruue|d aoy pue sletuajew BulsiAau 40y uoljewaoy

-uL J3yjeb 03 swa|qoud 3uoddns umouy A23yd am (£ pue  :SJBWOISND YILlm

A1 rUoLIdUNy pue Adeandde LB2LUyda) 40y paysal aue s|etdajew (7 :s3yLs

dH euad3utl 1@ £31|euoL3ouny pue Adeandde |ediuydral 40} pajsay ade

Sleldajew ([ :paja|dwod uaag sey juswdo|3Aap aduo uolien|eAa s|eLaajew

40 sabeys aauys apn)ouL am jeyy asyjoy “ETIA LIS UD JUBYOMOLS B UL
PauL13n0 3Je 31342 JuawWd0|3A3p 3sanod ayj uL sdays Jdolew ayl

*9194> juawdo|arap 3sunod ayy uL sSuawo3lsnd

YlLM 33eju33uL 3234tp Bulpnoul Aq SL poyzaw puodras 3yl - Aepoy op 03

buridwaije aue am jeym si siy) ‘suoluldo pue uoLjewaoyul |eU3U3b

abueysxa 03 A||ewaosul Jo A ewaoy buryaaw Aq st 3saiy ay) -aseq

43WO03SNI Uno wouy Indul uayjeb 03 Ao|dws am SPOY}aill OM} 3ue duay)

utebe 25uo0 Jasn ayj uo SNJ0) aM $asUN0d uno burjenjeaa ujg

SS3UaAL1J9333 Bulanseay " IA

- 0juas

* s3onpoud
ano 30 Auew satuedwodde yoLym A3L|Loey 4334 aul)-uo ay3 burublLsap
ul gqel QNI 9yl Y3ILM £9%0|D BuLNAOM K| JUdLUND OS|R 3UR M *3SJ4NOD
woousse|d 4abeuey wasAs ayj ;o jued se J|qe|Leae Apead|e sL Buturedy
3ul|-uo jo 3| npou duQ ‘pado|dxa bulag A|Juasand auae BuLuLedy aut|-uo
|e303 pue dsLp 03pLA 11 10907 Bulspn Sl s9333ssed oirpne Huisn asunod
paded-j|9s ¥ "000£/95Q Bulsn pue QOOEGH Y3} 4O ano) PapLNY y :ade
SY00QYA0M YJLM UOLIONUFSUL pIded-}|3S dALIIRUIIUL 40 Sa|dwex]
‘wa3sAsqns JendLyded ayy
buisn jo auanpadsoud 3y3 ybnouayi 4asn ayl Y|lem suoLidnuaisul dajs-£q-dals
3101 1dx3  -Bulualsi| 40 Bulpead 3 Lym wasAs ayj asn A enyoe || LM
pup |RULWJR) JBY/SLY JO Juody ul Bul3Ils B)lym a333ssed oLpne .o Y0oq
-3J0M B 3SN || LM Ju3pnys B ‘3| dwexd 404 wIISAS dY3 JO ISN YILM wayl
31dnod sAem|e am 3ouls ‘Bululea3 aALIdedajul 40 jued ade $33335SeD
oLpne pue SY00QYIOM Se ydns eLpaw uaA] -bBululeay aul|-uo |ej03 pue
€S313L|Lo8) ¢J3IH Ul |-uo *IsLp/adel 03PLA ©S$3333SSEDI OLpNe ‘SR00gYJI0M
:a4e Bulao)dxa 40 Bursn £)juadund aJde aMm PLPIY -eLPaW I)ge| LAl
40 adnixiw e Yold amM *Su3asn pue spadu 3y} uo burpuadag ;buruieay

pased-4|3S 3AL}ORJIJUL SIINFLISUOD JBYM :SL uOLISanb Ixau ayy

- oyuas



Senko -

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

$13na0Y¥d 331440
000¢dH 404

using the interactive interface of Decision Support Graphics/3000.

any
S13nQ0ud ALIAILONGOYd

For the system administrator there are currently two classroom courses:

System Operator and System Manager. For the data base administrator

IMAGE/3000. The application

ONINIVYL YIWOLSND NI SNOILOIYIQ MIN

there is currently one classroom course:

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.
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PRODUCTIVITY PRODUCTS:

- DATA MANAGEMENT TOOLS

-+ LANGUAGES/COMPILERS

OFFICE PRODUCTS:

- GRAPHICS PACKAGES

- TEXT EDITING/WORD-PROCESSING

- OFFICE PRINTERS

HEWLETY
H\.\. PACKARD

1.2.

IND CUSTOMER INFORMATION PRODUCTS

PROVIDES:

HP3000 TRAINING AND DOCUMENTATION

FOR

¢ PRODUCTIVITY PRODUCTS

o OFFICE PRODUCTS

(O]

HEWLETTY
PACKARD
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AHALYSIS

OF USER TYPES

’ HEWLETT
1. H\V\H PACKARD

QUICK
START-UP

TASK-ORITENTED
TRAINING

INCREASED
PRODUCTIVITY

OST-EFFECTIVE
TRAINING

CUSTOMER

NEEDS

INCREASED
SYSTEM USE

DETAILED
PRODUCT

DESCRIPTION

READILY
AVATLABLE TRAINING

HEWLETT
PACKARD

|

<
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aT
N
u',
HOW WILL USERS USE THE PRODUCTS? b
0 WILL PROGRAMMERS BE RESPONSIBLE FOR OPTIMIZING SYSTEM USE AS
WELL AS USING THE SYSTEM?
0 DOES THIS PRODUCT REPLACE A PRODUCT THE PROGRAMMER ALREADY
KNOWS? )
0 How DOES THIS PRODUCT RELATE TO OTHER PRQDUCTS?
0 IS THIS TRAINING STAND-ALONE?
0 WILL THE DATA BASE ADMINSTRATOR DESIGN NEW DATA BASES, OR SIMPLY
MAINTAIN EXISTING ONES?
0 WILL THE OFFICE PRINCIPAL NEED ACCESS TO DATA BASES?
O WILL THE DATA ENTRY CLERK NEED TO USE PROGRAMS CR UTILITIES, OR
JUST ENTER DATA?
oy
o
=

HP3000 USERS INCLUDE:

7 77
DATA ENTRY 77 paa, fase
CLERK L7 ADMINISTRATOR
ADAINISTRATOR,
- EXPERTENCED OFFICE
- ;"PROGRAMMERS . PRINCIPAL
7 777 —
S systen
, ADINISTRATOR SECRETARY
‘¢ 7/ r
GRAPHIC
DESIGNERS CLERK/
TYPIST

TECHNICAL, COMPUTER PROFESSTOMAL

7777

(/7 O\ - SLIGHTLY COMPUTER TECHNICAL

le
\\.

- NON COMPUTER TECHNICAL

Tr
111.4. H\‘\u uMm,‘erno
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V.

MIXED MEDIA

FOR

INTERACTIVE SELF-PACED INSTRUCTION

el — < 5

U5

VIDEC TAFE/DISC

\

WORK 80oKS

=

Audio RASSENES

Ow-LiIvE TRAINING

e,

ON-LInE HELP
FACietTY

1.

MEDIA

(D]

HEWLETT
PACKARD
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gy 32
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ON-LINE HELP FACILITY
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Vo, "\vu PACKARD

MEDIA
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Ready to
begin new
course

No
Study new . course meet
Product No
Yes
>HVMMMM.:oz /, Dev. course
nMomeMd.:/ A materials COURSE
N \ DEVELOPMENT
NN 4_\/ \ CYCLE
S
nalyze who \ Design
users will w
be. / \ // course
N \
V. - [ B
>
GENERAL CUSTOMER COURSE DEVELOPMENT
INFORMATION INPUT

\
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A Guided Tour

NEW PRODUCT TRAINING PROGRAM
FOR:

END USER

Using
To The HP3000
DSG/3000
\ 2
vil.2. €A Bickano
TRAINING PROGRAM
<-..—. E\H HEWLETT

PACKARD
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NEW PRODUCT TRAINING PROGRAM

FOR:

ANALYST

Application
Design

Vil.6, [ () Rty
=
NEW PRODUCT TRAINING PROGRAM
SPL/File
FOR: System
APPLICATION PROGRAMMER
Learning
CoBOL 11
Special

\

Prograimer's

introduction

VIT.5.

Capabilities

Introduction
To MPE

Measuring

System
Performance

2680 Laser
Printing System
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IPB, system for Interactive Planning and Budgeting

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

1PB 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, J

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 R

. ) RESULT EPORT
2lternative actions. LAYOUT

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.

BEPARTAENT BUNGET - 1981
DIPARTHINT: XX

Any accountant or financial manager who knows the problem of being FIRST  SECORD  TNIRD FOURIN YR RATIO
GUARTER  QUAKIER . GUARTER  QUARTER 1181 1/5ALLS
stuck in daily routines, unable to deliver the anyalyses that manage-
. TURNOVER FROD. XIX 393250 7412% BR6000 30730 100.0
ment justly wants but seldom gets, can also profit from the IPB - UNIT COSTS ... 32620 492001 1esems 330
LONIFIDUTION ., .... 248982 ¢ 1532 .
system. UALES, POREMAR ... Tois ':32«: ,l;:::(: ‘:.‘:
LLECIKICNTY 13700 52400 1.7

- LvikHLAD o
VIPE, LONTRIECIION 2218¢7 299442 2787242 J)BEY;“ 11680484 3r.2

SALE 1k UNITS (XXX} 130 1450 1450 1400

FRICE F& UNIT (XXX} 323 523 s 340
UAGES, FORERAN ..., 30800 3ce00 30600 30600
[TUISLNTS] | RS 12300 12300 13700 13700
CONTRIEUTION FAIID 0.45 0.43 0.45 0.45

When combining DATA with certain arithmetic rules (a MODEL) a
RESULT is produced. I1f the RESULT is combined wilk a REPORT
layout the finished text will be written out.

£5 3 5 4
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Summary of commands and instructions and their most important

[PB has about 60 commands and instructions of which 7 are used characteristics

in the above examples. These commands/instructions make it very

easy for people without EDP experience to make their o de
y peop p m e1r Own models COMMANDS

and reports, and also registration and processing of data are
facilitated. ADD file namet, ..... , file name n TO file name.
Adds two or more data files line by line and column by celumn.
In the following we will give a brief description of the various
d di . TERMINAL
comnands and instructions. 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 Yines 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.

E5 7 ES 8
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INSTRUCTIONS INTERVAL

COLUMNS A1l lines in data files, model files, report files, reference files

The system operates with columns 1 - 30. If the user wants to as well as in strategy files are numbered. The system generates

change the number of columns or if certain columns should be Tine numbers automatically with increments of 1, This can, however,

reserved for later use the instruction COLUMNS should be applied. be changed arbitrarily by the instruction INTERVAL.

LINE
Prints a line of specified characters in the report.

CONSTANT
Replaces specified data by a constant.

LIST
Gives a listing of the file which is in use.

DATE
Writes today's date.

MINUS
Subtracts a constant from data specified by the user.

DECIMAL
Controls the number of decimals in the output.

MOVE
Moves one or more columns in a data file.

DIVISOR
This instruction is used to reduce the values in one or more

Tines in a data file by a divisor.
NEWCOL

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

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

Changes to a new report page.

lines in a data file by a factor.

HEADING

Prints a heading on all pages in a report. PERCENTAGE

Changes specified data by X per cent.

IF
Used as a conditional expression under GET and MERGE. PLACE
Is used to copy sequences of lines as well as single lines from a
IF - - - ELSE data file to a model file.
Logical espression which can be used in the calculations.
PLUS
INFLATION Adds a constant to data specified by the user.

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

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

new command.
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“SOF TWARE TECHNOLOGY

A FUTURE REQUIREMENT OR CURRENT NECESSITY?”

Dz, HarRrY Brask

Ladies and Gentlemen,

1. Introduction

Every time a new tcechnical achicevement is made there are a
few resourceful minds who are quick to makc usc 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 1 think
is of particular interest to the subject of my paper:

A few years ago, an audit was announced unexpectedls in oan
English bank. The rcesult was that some emplovees of the data
processing division disappeared overnight (and prohably (ef't
the country), This practically confirmed the suspicion that
irregularities had occurcd. The software was then cexamined
with special care: but in spite of an intensive scarvch. the
manipulations which had most probably been made conld not be
discovered.

This example throws <pecinl light o the pienent LV twaie
situation: Fven specialists tail to detect existing crrors
or manipulations. I would like to  examine this situation
further in a somewhat. gencralized manner betore 1oeventualls

embark upon the actual subject namely sotftwarce technology.

FO 1

2.

In

Situation and impact of information technology

modern industrial societies, the generation, processing

and transfer of information are playing an increasingly

important role.

processing and

Together with microelectronics, data

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,

future development will lecad 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 means predict all the

conscquences  which  will be brought about by information

technology., Some effects, 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. Important 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. If data processing ever fails,
this may have disastrous consequences, including cven the
destruction ot companics. One of the main elements of the
vulnerability of  those who rely  largely on information

technology is the increasing  complexity  of technical

systoems and their applications. They make use  of
clectronic informat ion processing becanse, above all, this

altlows  micious Tinkhks and interconnections leading to new
tnfformation. The resulting  trend towards  incrcasing
complesity makes  the systems  less  transparent . less

FO 2
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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
nothing 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.

FO 3

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 1later on it can Pe understood and, if
necessary, modified or supplemefted 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 reported to the manufacturer. It
is often found that software is no longer usable soon after
its developer has left ‘the company or if development

capacity is no longer accessible for other reasons.

FO 4
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4. The software technology scenc The methods, techniques and tools wuscd are often quite

_____________________________ sophisticated and hence can be appliced only by experts. In
addition, the value of software technology is frequently not
easy to understand. It is absolutely impossible for the
Approaches  to software production technology have developed normal user to estimate the value ot such technological
since the late 00's and appear promising: at the present tools. As a consequence, the barricrs preventing their
time, however, the term "technology" is rather flattering., introduction are tremendous: there is a great reluctance to
introduce such tools on the part of mangement boards, who
Today, softwarc development and maintenance are generally hesitate to invest the large funds required for the
based on the following phases: necessary training effort and for investments, as well as
on the part of software developers, who are expected to give
- requirement analysis and specitication up their old familiar working mcthods and to aquaint
- vough design themselves with new  sophisticated techniques. In view of
- final design this situation it is no wonder that tools of software
- coding and implementation technology are not yet widely used either in the Federal

_ maintenance. Republic of Germany or, probaly, in other countries.
To include testing in this Llist as a phase of its own would.
I think, not be correct, since testing activitices occur in
alt the phases cited above. For all phases, there are iso-
lated solutions with quite different capabilitics. Computer-
aided tools and methods for the requirement {analyvsis and
specification) phase have so tar been the lcast developed
elements. One of the main reasons for this is prubably the
fact that there is a contradiction between the ncecessarily
application-oricented character of this activity and the nced
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 least known to users by name, although
they are actually usced only by a few advanced software
developers. In the coding phase, which is the traditional
field of aetivityv of programmers, mcthods and tools of
software technology are morce wide-spread. of course, whereas
the maintenance phase is still characterized by a very small

inventory of methods and tools.
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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 1is certainly not
controversial. It is also, T 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 opinions
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 wunrealistic. One of the conclusions of the
abovementioned study by the GMD is that the devclopment 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). Neverthcless,
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 believe the standard of know-how is

particularly low. These areas are:

FO 1

+

Methodology

Existing methods and tools are at present often used for
only one or sevecral software dcvelopment pha;es. As
development work proceeds to the next phasce, extensive
modification opcrations and manual adaption work are
usually necessary, which would not be required if we had a
coordinated and integrated system of mcthods. Whether
eventually a system can indeced be developed which would be
able to support the whole software 1life cycle from the
requirement analysis to the maintenance phase without
intermediate manual work is, I think, open to doubt. It is
clcar, however, that methodology is at present an area
with quite considerable deficiencies. And since even
relatively little 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.

FO 12
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6.

1

EC.

In

Supportive measures by the Luropcan Communities

shall now say a few words abount support measures by tLhe

1970, The Council ot the Buropcan Communities adapted &

programmce  of supportive measures for the ticeld of data

processing covering the period from 1070 to 1053, Over these

four years, the programme will provide 25 million Turopean

\ccounting  nits. lhe  programme  is  subdivided into two

parts:

a)

b)

General action

Dealing with standardization. public procurement .
cooperation between rescarch centers  and organizations
which advance the use of data processing. studies on
employment issuces; 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 Lo projects aiming at:

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

- improved efficiency of data processing systems.
The  supportive measures in the Tield ot applicatioen=s are

not Llimited to certain ficlds, but  they have to comply

with specific criteria, which 1 do not, however. wish to

FO 15

cnumerate here. The programme's terms of reference are so
general  that a relatively wide range of tasks can be
included. More specifically, software technology projects
arc also eligible for promotion. In order not to raise
falsce 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 measures supported by the
Commission are aanounced annually in the official Gazette

ot the kuropean Communities.

In addition to the steps taken by the EC Commission,
other Luropean 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. Generally speaking, it can be said,
1 think, that small EC countries (e.g. Denmark, the
Netherlands, Belgium) do not give financial support to
industrial information technology activities, whereas
larger countries 1like 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 cducation.
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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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ANST COBOL _198X: THE STORY BEHIND THE HEADLINES

GrRes GLoSS

HEWLETT - PAckARD INFORMATION NeTwORks Division

ANSI COBOL 198X: The Story behind the Headlines

Greg Gloss
Hewlett-Packard Information Networks Division

ABSTRACT

The ANSI (American National Standards Institute) X3JU 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. In addition, the standardization
precess 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

D a0 o

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 Jd 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.

H1 2
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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,

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. !

H1 5

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 '74, 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 INITTAL 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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The INSPECT...TALLYING...REPLACING format cf 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 COEOL
'74. 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.

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 X3J4 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, X3JY4 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 4-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

H1 1C
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SYSTEM PERFORMANCE AND OPTIMIZATION TECHNIQUES
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AppL1ED CYBERNETICS, INC.
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SYSTEM PERFORMANCE AND OPTIMIZATION TECHNIQUES
FOR THE HP/3000
John Hulme
Applied Cybernetics, Inc.
Los Gatos, California
(408) 356-7296

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 technigues
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 "waiJing 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.

i3 2
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Next, you painstakinagly tell the librarian the name of an instruction
manual (prograr) vou want him to follow in performing some service
for you. He has the assistant cet him a copy of the first paracgrap:
(seament) of the instruction manual (unless & copy happens to ke
sitting somewhere on the desk already). He alsc gets a 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
0f tne instruct.on sheets, b) having his assistant put the worksneet
for some other patron in a special holding file (virtual memory), or
¢) having his assistant take one of the data sheets back to the
1oose-leaf it was copied from and replace the original with the new
version.

The librariarn now goes to work following the instructlons you have
recuested. This will continue until a) he comes to a pcirt In tne
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 tc another page, one
which is not currently on the desk ; c) the instructions reqguire
that information be fetched from the book shelves, taken there
to be filed, or sent to some output device; d) a predefined length of
time elapses ( a 5CC microsecond quantum corresponds to one-half
nour in our model’; or e) the librarian completes nis assignment and
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 all the resources necessary
to do so. If not, he will wait funtil the necessary information is
fetched by the assistant or transmitted by one of the patrons).
Depending on what you've asked the librarian to doc, and how busy

he is doing things for the other patrons, it may take hours or evern
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).

THROQUGH 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, unemotional,
purely methodical being who is never responsiktle for mistakes because
he does precisely as he is told. You couldn't care less 1f 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 dc in your spare time.

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

2:02:17 He's heclding up

(line buffer).

Ring! There's the bell in cubicle five.
the letter "R". Write it down on memo pad #5

H3 5
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Here's the library assistant with the record session
requested. Oops! The worksheet for session #12 has
set aside (swapped out to the system disc). Send the
assistant for it and wait a minute.

(o]
o -
[0S
jol

A ring from cubicle #8. That's a carriage return. Tire to
reinitiate session #2. Make a note to send the assistant
for the worksheet when he gets back.

vait some.
Wait some more.

Oh good, sormething to do (the observer's feelincz, not
vours). A ring from cupbicle #3. A "7", lirite it down.

Here's the assistant. Put worksheet #12 on the desk. Send
him back for werksheet #8-- 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
hir for worksheet #8 next time.

Okay, now to get to work on task #12. Fircst set the timer
for 30 minutes. Now add I to J &nd put the resul:t in K.
i‘ove W5 to W2. Move...hold it, there's another ring fronm
#3. Sav, that's only a few seconds.,.must be a block-mode
terminal. Write down the "9" and go back to work. Move

X te Y. Call the procedure "XFORM", Oh, it's on the dest:
alreadv-- it hardly ever gets tnrown out, that's Ftecause
nearly every program uses it.

Another ring from cubicle #3. This time it's a minus sign.
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 program. ZIt's
still in memory. Move the new Y to F3.

Another ring from cuticle #3. A field separator. Resure
task #12. Perform FLAG-SET sukrcutine. It's in ancther

. t, cne that's not in memory. HMake a rote to seni for
it. Suspend task #12 for a minute.

Cubicle #3 again. Just a blank, but write it down anvyway.
That's "7-2-minus-field separator-space", so far.
The assistant has finished filing worksheet #5. Send him
now for worksheet #8.

Cubicle #3. Another space.

Interrupt from the printer saying the last line has printec
successfully. Now reactivate the spooler job-- it's instruc-
tions are still on the desk and so is the buffer ccntaininag
the print-line. 1Initiate i/o transfer.

2-second wait.

3
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It is worth noting that the use of INAGE (or of KSAlIL) 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 reguires extensive
buffers in the stack (at least as larce as the largest screen to

be transmitted). The use of VIEW/3232 may ada another 50C0 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/Q

Major 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. .

c. Retransmitting to the computer data which has neot been changed
since it was received from the computer. Thiz too is thre
result of block-mode transmission.

d. Repeatedly displaying prompts at the terminal instezd of
using protected background forms.

Since each character of input consurmes critical resources, every
effort should be made to 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 hgs been
entered and transmitted to the computer before discovering that
the screen is invalid due to a duplicate key or an unrecognized
search-1tem value, etc.

ecuzlly inefficient (fer the computer, that is) to disglay
of data, have the operator update a single value o]

the w-icle screen bhack to the computer. In &n extrere
~.1d amoun:z tc over a thousanrd characters transmitted iu

change ore or two characters.
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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 work

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

wain 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 program(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 with 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

he 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 %500 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 firished,

rather than increasing stack space for large tempcrary ruffers.
4. Don't keep files cpen unnecessarily.
5. Don't acuse IMAGE:
a. eliminate sorted chains where possitle.
b. carefully evaluate tradeoffs of increasing or eliminating
secondary paths ir detail data sets.
Cc. use "E;" or at least "*;" for item lists wherever possiltle.
d. only use binary keys (in master file) when overlapping
keys can be avoidid.
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Production
Management/3000
overview

The efficdent management of production
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
dealing with these fundamental issues can
provide a manufacturer with a sound
foundation for success.

Production planning and
control system

Production Management/3000 is a standard
application product which helps manage the
planning and control functions of a discrete
manufacturing company. The objectives of the
product are to minimize inventory investment
while maximizing asset utilization, shipment
performance, and customer satisfaction.

Production Management/3000 is a fully
integrated system and addresses the following
areas:

Routings and Workcenters—Maintains
descriptive, cost, and planning information
about each workcenter in a manufacturer’s
production facility and the routing sequence
necessary to build each assembled or fabricated
part.

PRODUCTION MANAGEMENT / 3000

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.

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

Production Management/3000 description 71

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.

Production Management/3000. Capacity Requi Planning
Anticipates labor and other manufacturing
resource requirements on the basis of
in-process production work orders andior
planned work orders from a Material
Requirements Planning system.

WORK ORDERS
WORK
ORDER
—  SCHEDULING
WORK
ORDER
TRACKING
CAPACITY ROUTINGS SHOP WORK-
REQUIREMENTS &—— AND —_— FLOOR - IN-PROCESS
PLANNING WORKCENTERS DISPATCHING CONTROL
LABOR AND STANDARD PRIORITIZED INPUT/
EQUIPMENT PRODUCTICN QUEVE QUTPUT
REQUIREMENTS COSTS LISTS ANALYSIS
Production Management/3000
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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
assoaiated 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:

a Descriptive and control information.

& Machine, tool, and drawing references.

8 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

WORKSTATION _|__,. WORKSTATION
1 2

' ]
SEQUENCE 20 “ SEQUENCE 30 |  SEQUENCE40
i\ N !
|| womksTanon "
3

“ '

|
| oR I
| 1

|V.A WORKSTATION  \(_,.. WORKSTATION
4 [

| 1
1 |
| OR |
| |
| worksTATion | |
1 s |
I\ 4
| |
! 1

Alternate workstations
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HREuse
Selup Labor
E. 258

Setup Schedule Code

URRENT TIMES IN HOURS

Toel 14

Setup Machine

4 N
Add Siendard Pouling ALD STD RTE
7 T, B Oel efayity ). ta

Atev - TP (i

At Poute Pa | Next Seq

Fle [d  Seq hbr Cad Override

[} [~} ] LT

Oprin Nbr [ Mork Station Werk Center
] [ AR

e . [T
Ynil Run Laber, Unit Run Schadule|Cade Unit Run Machine
K044 A BEAL00§
Defines standard  —— | Joining sequence for
rework sequences parailel paths Y,

Detining standard routings

Indicates whether
labor or machine
hours ara to be
used for scheduling
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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.

Production Management/3000 description 79

r
|
I
|
|
1
|
1
|
|
|
|
l
|
I
L

e )

Common routings

o
—
<
==

H4 9



1T tH

AN

9242 94t vonoNPOIy

SHICHO NHOM
Q3L37dN0D

LISNVHLNI

ANIAND NI

£5300Hd-NI

w

SHIGHO HHOM
G3sv3au

:apA> 3y Buimolog ayy y8nosy paazod
S13PJO0 YIOM [ENPIAIPUI S AeM PajeuIpIood
' U1 aMpayds uondnpoad yuaLnd ay sasn
uonduny O0EAUIWIBeURI UCHOINPOL] Yoeg

*000cnuawadewey

uonoNpold Aq papuawILIoddl 3] Ued SsUoLde
ywads ey os pautuiiaap aq ued sayroud
uoyInpasd pue spuawainbas Ajrondvs ‘13pa0 yiom
yoea woy Surunuays syuawannbas axunosas

18 uondusap gppgAudwaSeur)y uondnporg
e "

ay) Bunenieaa £q ‘ajqeeae Ajremoe st ueyy
Kyoedes atow 10) fles Yorym sampayds Amuapt
0} 1310 U1 WY 1340 sjuawannbas yons

{e sayenfeaa ONINNV 1d SINFNTAINOTE
AJIDVdYD) "sdwn [[e e ajqefieae

s1 Aidedes uononpoad ayuyun yey sawnsse
000cnuawaleuey uondnpol] ‘sjuawannbas
umouy e jo saiep anp ay spioddns ampayds
uononpoid papelap 3y 1el aINSUA 0y JapI0

u] ‘apmpays uoyonposd JuaLInd 3y} AIMNSUOD
s13pi0 Y10m uado pue pauueld [fe ‘13y1a301
uaNe], 'siap.0 yiom uondnpoid fenplaipun
PUNOIE 3A[0A3I OQOEA UAWABRURY UOKWINPOL]
J0 suonouny [os3uod pue Jutuueld v

IIPIO0 YIOM B JO I[IAD ]

‘uoyAIISIP Juawaeuew

Yim [01u0d pue 3utm payds syrwoine
Jo1s3q 3y) Buyesdayn sny ‘suonenys ferads
ur, wasAs 3y) punode YJom,, 0) pasu Ay
saaowas Aunqeded sty weid Suumyoeynuew
33 03U AR23AIP Papn|OUl 3q O} SUOISIAP
Buynou pue Lusoud smofre gopgauawaSeuey
uoydNpol ] ‘asue jonuod pue Jutuued
ayewoine jo adoas ay) puokaq s103ej UIYAL

‘suogenis [erxads ajepowwodde

0} 13PI0 U1 OOOEAUIIBeURI UOBOINPOI]

JO SUOLOUNY [013U0D pue Surnpayds dyewWoIne
3y} 3pLuIaAo o) pue wejd Juunydeynuew ay) jo
ssa1doud ay) Joyruow 0y s138euew uononposd
MOJ[e YIYM suoyduTy pue spiodas jo 3as e
saproid TONLNOD $53D0¥d-NI-HIOM
uondunsag

‘[eadinas pue Suanpr aeq -
‘uoyedyIpows SUYNoL J3PIO NIOM =
‘Bunireyred 13pioiopM @

‘fonuod Ajtioud 13p1o oM ®

‘Buysodas Kioysty
PUB SNJB)S 13PIO YIOM AUT[-UQ »

‘sisArewue yndinQandug e
samjeaq

[o1u0)
SS3201J-UT-JIOM

wodes IndinQAndu|

A1snouas aq ue> uejd SuLmyseynuew [esaao
3y} 310j3q UL} 3q O} UOTIR IANIILIOD SMO[[e
sisAreue indinoanduy jo asn ay; yBnoay;
$Pr3uaRI0q Uondnposd jo uonesynuapr

|
jﬁ/u\mg\/\/\/\/\/\/\/\/\/\/\/\, MY eddd __ 5
O _ voneIsyiom syl 18 ved UONBISYI0M Syl UoneISYI0M S1Y) J _ O
uonINPO.d 8y} WO 18 Buiarire Ayjenyoe BAILIP O] D3INPaYIS
_ voneiABp 8ANEBINUWINYD N0y 10Qe) piepues sinoy 0Qe; piepuels _

On 10
O_ 9°9¢ 0°LT 18/L0/%0 _O
9°6¢ 0°LT 18/50/%0
O ] 9°0y 0°LT 18/€0/%0 .O

s ¢- SUET 0°¢Y 0°L- S ¥- 18/10/%0
| S - s°zZ1 0°LT s'z- S'E- 18/0€/€0 |
O_ 01 [ A 0°9T 0°1 0'¢ 18/82/€0 O
5= §°ST 0°91 0°z- 0 18/92/50 !
_ [ §°ST 0°97 0°Z- 0"z~ 18/%2/50 _
O NV1d GSE0  A3d WAD A3d gseo NV A3Q°WND A3Q a1va O
| -—-=DOTAIVE--—- 104100~ LOANT -qo1434- |
O | SUOI¥3d ¢ ¥3AO DAY 00T [ L0dzno NOSNONAJ *[-HADVNVN | O
SAVI 7 = QOI¥3d 0z1 08 LOANI TITHG  NLSHM
O ] SHH 9T = ALIONAYD  ¥3ddn  Mamo1 SAINVHATOL THLIW  HIDMM | O
O NOILVLS ¥HOM _ O
| L¥Od3Y O/I NOILd3dX3 00:ST 18/70/%0 alva N [
O | SHHOM FTDADIE ¥ITVARd XddVH LT:6T 18/Z0/%0 aLVa ININd I O
1 -
Apeg ‘sisk[eue Asea 105 parenaes ase Sopoeq
wt safueyd aane[nwnd pue ‘pouad awn Juadas
yoea 10§ yndyno pue yndut pawiasqo 10 fenyde
apisBuoe pajuasaid aze yndjno puendur
pauurlg ‘syudwannbas uoyonpoud pauuerd
Paidaya Aisnotaaid jo 18y ayy wr pue ‘suiiay aynjosqe w

Y4304 2duruLioysad Juadas unenieaa jo sueaws
e s3piaoid 1odas siskjeue y;ndinoanduy ay

sisArewe nding Hnduy

uondudsap gopgAuawaBeur)y uoyonporg bd ]



84 Production Management/3000 description

Creating partial work orders

Production Management/3000 provides for the
separation of work orders into muitiple 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 tothe
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.

®» 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 s pecial
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 QRDER 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.

- N
Crealc & Parlial L0f CREATE PARTJAYL
: ; 9 Lo Slep Ly Jlepy 7§ Stepr, gy v
[ 393 P
...... CURRENT LOT --evvnee-nn
Qe der Fartial Operation Roule
Humber rumber Number Seq Mbr Date In Time in
Wisies) and k38 Addad Q2138
(Dpt.) (mmgayy) (rhmas }
..... NEW PARTIAL LOT -----
Nes Pariial Quatity
Nyumber Partialeq
| "] 3
Sequence from
which units
will be taken
Creating a partial order
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Orgder Siatua RDEP STA
Chg Lot Stop Prinled Both
view Status Report 12134
Order # Parl Rumber Descriplion
W017658 1645-19958 REAR PAREL FRAME
scheduled- -
Feiiel  Work Wort In- Beg fna uty Oty Prival
Mumber tenter  Stlation Oprin [ate Time Dale Date in Bonus Stal Parent
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Shop Floor
Dispatching

Features

s Routing Lists.

® On-line review of workcenter status.

s 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 manulfacturing
fead time for a part below that which results
from the scheduling caleulation described
above

Overlapped sequences— Arc those where
some part of a work order is moved on to begin
the next production sequence before all units

Description

The SHOP FLOOR DISPATCHING

module provides the tools to ensurc 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
etfectis to “overlap” process times at two
sequences and to reduce the over, apsed
time required for completion ot a work ordar
Qverlap can be specified cither formdividuoat
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 sach people or machines can be
specitied tor any sequence of a part’s r
which has the etfect of reducing the
portion of clapsed lead time.

Queue compression—Is a means of
pre-expediting a work order by assuming less
than standard queue times when calculating

Production Management/3000 description 89

I'renduiclion Nanagement description K7

scheduled start dates tor cach production
sequence, Since these dates form the basis for
the assignment of relative priorities among,
work orders in queue, this has the ettect of
assigning the compre
priority at cach sequence than it would
normally have, This is accomplished by
specifying a “que

3 compression factor” tara

work order which indicates the percentage of

the standard quete which is to be removed for
scheduling purposes

SEQUENCE 10

QUEUE SETUP | RUN

SCQUENCE 2¢

TRANSIT QUFUE

SETUP [ RUN

SEQUENCE 30

TRANSIT

QUEUVE SETUP | RUN

Overtapped scheduling
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o~
™~
s
ioﬂr OH-QﬂH. ~S.,c_._n order status can be modified in either of Work order status —.Oﬁoabﬂ -
WO ways:
. Y The current location and status of each work
H‘H ”ﬂr—hﬂm 1) As a result of completing an operation. c_dm._. in process is m<m=m._u_m atall times for
When a production step conpletion is on-line analysis and review. Work-in-process
reported, the status of the associated work status can be reported either on CRT screens or
Features order is automatically changed from in printed reports by:
process at the current sequence toin transit to ® Individual work order.
L] -li B i
_O: line work order m._m:._m review. the next sequence. = Workstation or workcenter.
® Interactive step completion reporting. .
oF 'D. P P o “uc & 2) Through the use of a specific transaction ® Operation number.
actory Data Capture terminals. which modifies the status of a work order ® Part number. .
® Partial work order tracking,. sequence to indicate that it has changed
® Rework and scrap reporting, from one status to another (e.g., in transit to
R X in queue, or in qucue to in process).
® Exception reporting.
® Automatic load balancing.
® 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.
Y2 Production Management/3000 description —
o~
=

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 it is being i
worked on. Opt.) (amddyy)  Chhaa)

) »
Dynamic shop floor dispatching ensures that f.ES,: for receiving trom
priorities are up to date at all times, reflects 14 TRANSIT).
changes to the overall production plan quickly, 4000 - Step completion of & part,
and can reduce or remove the need for manual : F Jation ot e tell order.
expediting of hot jobs. - . 7000 - Order slepped C(canceilea).

1000 - Step queved lo Waln. 8000 - Full Drder OMBED™ (QTY-QUT=0).

(Order/Step) work in process. 9000 - Pertial order “BOMBED™.

3000 - Step 13 on “NDLD®.

\ J

Changing the status of a lot
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Production Management/3000 description 97 o
B
Ombwnmg Description and production requirements suggested by
N y oA
. CAPACITY REQUIREMENTS PLANNING Materials Management3000 or another similar
’ H can be used to plan labor and other system. It provides a tool to highlight potential
QAEHOEQMH S rmanufacturin Wmmcc_.n»m_._.w E”.m:,_m:”w over capacity constraints and provides information
. time at the i%_.rm.m..._c: msm workcenter that can be used to help ensure that appropriate
w—m:a:m level. It can use both existi N _.rm d resources are available when needed and to
’ < existing work orders smooth the workload for a manufacturing
facility.
Features w
® Load projection by workstation.
& Exception reporting. ,
® Summary workcenter reporting.
® Alternate load measures.
® User-defined reporting periods.
» Load detail reporting.
STANDARD
PART
ROUTINGS
SUGGESTED
WORK ORDERS
FROM MRP
PRODUCTION
PLAN
CAPACITY
REQUIREMENTS ——————————p
PLANNING
OPEN WORK ORDERS LOAD PROFILE
FROM Production
Management/3000
DATA BASE
SHOP
CALENDAR
Capacity Requirements Planning
w
o~
=
=

9n  Production Management/3000 description

Balancing load among
alternate workstations

When successful completion of a production
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 30

SEQUENCE 20

Load balancing
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100 Production Management/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 workioad 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.

O_ PIINT DATC  04/02/81 15:52
RUN  DATE 04/02/81 13:49

_ Starting date of
O _ reporting period

Load detail report

HAPPY PEDALER BICYCLE WORKS
OETAIL CAPACITY PROJECTION REPORT
WORK STATION

WKCTR MCTAL D W BW M Q SA A
O_ MKSTHU  LDEBURR UPPER TOLERANCE 115 120 120 125 140 150 150
MANAGLR-J. FERGUSON LOWER TOLERANCE 90 85 B85 B0 60 63 SO

!-::.n\-uo:.cs.iic:a _
for each work order

pace 1 | O

..... PART WUMBER---- PL --=---=--~URDER------- --SCHEDULED DATE- OPER MACHINE- -LABOR-= =-~--SCHEDULED---- ---WORKSTATION-- _O
LEN NUMDER PRTL TP QTY IN START OUT NDR LOAD CAP LOAD CAP DEV Cum LDS OUT PREV NEXT _
1 1940-0498 W0200168 OP 32 04/02 04/02 04/02 DBO3 .0 DRILL  PAINT O
8498-0498 W0200527 OP 50 04702 04/02 04/02 DBO1 .0 DRILL  PAINT _
9487-1152 WO200886 OP 100 04702 04/02 04/02 DBOL .0 DRILL  PAINT
8376-8274 w020124% OP 110 04702 04/02 04702 DBO1 .0 DRILL  PAINT _O
0938-1784 WO201604 OP 75 04/02 04/02 04/02 DBOL .0 ORILL  PAINT
7467-66612 w0201963 OP 90 04/02 04/02 04/02 0BO1 .0 DRILL  PAINT |
8578-8391 W0202322 OP 100 04702 04/02 04/03 DBO1 .0 DRILL  PAINT O
©471-019% 140202681 OP 100 04/02 04/02 04/02 DBO? .0 DRILL  PAINT _
B495-1722 10203040 0P 225 04/02 04/02 04/02 DB11 .0 DRILL  PAINT
4095-2883 W020)199 0F 400 04/02 04/02 04702 DBOL .0 DRILL  PAINT _O
7459-03u4 w0203758 0P 410 04/02 04/02 04/02 OBOL .0 DRILL  PAINT
9847-7844 wO204117 OP 100 04/02 04/02 04/03 DBO1 .0 DRILL  PAINT |
1872-1846 W0204476 OF 4B 04/02 04/02 04/02 DBOL .0 DRILL PAINT O
8732-3784 WO20483% OP 48 04/02 04702 04/02 DBO1 .0 DRILL  PAINT _
TOTAL : .0 *
_ LLGLND: '<' = Qut of Tolerance _
O Length: 'D' = Daily W' o= Weekly ‘BW' ~ Biweekly ‘M’ = Monthly 'Q' = Quarterly 'SA' v Semiannual 'A' = Annual _O

H4 29
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Using DS3000-1000 with HP/1000 Master Programs

by Joerg Mueller
SWS SoftWare Systems

EBern, Switzerland

Introduction

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

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

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

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

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

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

0f 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 1is a price taqg which favourably

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

disadvantage though of a largely incompatable, different 16 bit

computer system., Architecture, operating system, language syntax and

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

trivial cases it 1is not even possible to define a common Fortran

subset, so0 that the same source code could be vsed on both computers,

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

nevertheless pay off, becavse 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 usvally 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 under 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,

H5 2
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Again it is not possible <for a HP/1000 program to access HP/3000

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

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

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

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 & pair of programs must exist. The

program initiating the communication is the so called master program.

The other program is called & 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 & 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 svufficient, Whenever & HP/1000 program wants to access the /3000

there is no other choice however than tg use PTOP communication,

The master program initiates communication by the POPEN procedure. The

slave receives all information by & 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,

PURIT(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.

Althovgh 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.

H5 6
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/1000-disc, if transmission and storage on the /3000 were faultless. . 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 (usvally once a month), whenever a new software of PTOP programs had to be written:

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

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

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

usvally 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 resuvlt 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 wouvld have been more
economical to sacrifice the requirement of at least semi-avtomatic
operation and have the user manvally start a /3000 session and a /3000
program, which then covuld directly do remote file access without PTQOP
communication, Now the PTOP pairs are operational they offer easier

use though.

3.1. PUGE (PUt and GEt)

Seurce file maintenance, i.e. <creating back st and only keeping
source files, which are being worked on directly on disc, is a
hovsekeeping problem common to all computer systems. Having

DS3000-1000 this problem couvld elegantly be solved with some

H5 9 HS 1
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is the only good solution for the end vser., Even between two HP/3000
such program pairs may be vuseful as well described in the DS3000

reference manual,.

Once it has been decided to vse PTOP communication, programing is
vsvally done in such ; way that the computer initiating the
communication has the master program and the other one the slave.
DS3000-1000 appears to have a buqg 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 /73000 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 scheduling of the

slave.

H5 13

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 ovut 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 intuvitively 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,

H5 14
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GLOBAL OPTIMIZATION

PROTOS - A COBOL ProcrAM GEnERATR For Tie HP3000

By

J. Tieron Cote

J Tipon Coe
Coe & Van Sickie Company, INC..
AusTin, TX

1

(ABSTRACT)

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
ADSTRACT: Global 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) optimize
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 emgineering, 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 must deal with the DP department,
and DP staff members with managerial aspirations.

LA X 23

IF YOU FEEL ASPIRATIONS FOR A COMPLETE TEXT. ASK THE
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( EDITOR ) ***




£ 11

ses (HOUQI) 30438 1OVHISAV 335 SIUON

*suojjedidse [ejJaBevew yyya ssaquav Jjeys g pue
‘quauiiedap Ja 3 YIEA [EIp 1SNV OYA JO Jg 40} AYTLIqISeOdsas daey
oyn susbeuew Jg-uou ‘siabeuew 4¢ 40) pasBiusp 81 uoyjmiudsasd sty)

*sBeyladv [enprAatput pee porsad
1amsu2 pue uotisanb a4y 0} 1481 dJe €0T1Ie uf §010¥d 4O uUOTIRJISUONIP
pue sasnied; It)123ds jo worssnisyg °ydafo4d eorjerridde ssauysng
hue 07 sBETIQ S0L0Md IRYY SIFJAuIq Y} pee ‘50L0Nd SE YIRS $[00} paau
SUOTIRZTUREJO0 SSAUTSNG JEY} SUOSEdd Y} $49A0D (€} STy}
*1503 se [[ar se AjTTend wf 8p0d wdrJa puey 0} JojJadns Sy 4% Iy
Ul ‘pAUNINIIS-TTam ST 31 [Pueysidpun pue gead o} Ased sf 3] sy
-Jeud Burwvesboud 3saq 3y} SAOT[O) 3p0Y 0G0 ML °IJeAPIRY JHY 2y} O
sy16UduyS ayq J0 pue dJem} os 138qQ S, dH O syjIBudays ayy jo Bejueape
SR} ey} 2paI 0G00 SAITIA I “000£/A Pue JIVNI YITa Afjeararye
‘pue ATleJNiRU YIOM 0) PAUBTISAP ST 3] °sJaINdWOI Jo ATIwe} 000fdH W3
40 ATAATSNTIX@ UBYITJM JOJEJaudE weJBoud 10800 ¢ ST S0L0¥d 3LIVYLISEY

XL ‘urysny ‘c3e1 ‘Auedvo] aTyITS weq § 10) ‘9107 wordri [ t¥INVILS

000£4H By} 40) Jojesauag wedBosd 0603 ¥V - SOL0¥d :3UIL

(Lovulsav)



QUASAR SYSTEMS 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.

Thnese 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.

TRANSACTION PROCESSOR FOR THE HP3000

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

Godfrey Lee have to be prepared in the same tiresome manner.
cialist
Product Development Special 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

Quasar Systems Ltd. Quasar Systems Inc. screen-based input. With this family, users will be able to
Software Products Group 1460 Maria Lane, Sulite 250 generate entire applications in a consistent easy-to-use style.
275 Slater Street, 10th Floor Walnut Creek . . .
Ottawa, Canada K1P S5H9 California This paper will discuss:
(613)237-1440 94596 . . ) ) L.
Telex: 053-3341 (415)943-7277 l. 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.

121 12 2
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QUASAR SYSTEMS

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.

l. 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 PROBUCT-CODE = "S° AND PROLUCT-NUN - 6000
FILE FRODUCTS UPDATE
ITEM PRODUCT-CODE FINAL "M"
60

Tne 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 JRANCHES LINK TO EMPLOYEES LINK TD BILLINGS
SELECT IF BRANCH-NO OF BRANCHES = "SF"
FILE EMPLOYEES UPDATE
: ITEM BRANCH-NO FINAL "CA™
> FILE BILLINGS UPDATE
ITEM BRANCH-ND 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 BRANCH-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 MWAIL-LIST DELETE

60

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

4. Reformatting a file

QTP will Dbe 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 "SAL ESMAN-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-1D X(10)
CUSTOMER-1ID . 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

The steps needed to format the new customer file are:

(a) Unload the master file.

ACCESS CUSTOMER
SUBRFILE TMF OUTPUT CUSTOMER
60

(b) Cnange the schema, purge and recreate the customer . file
(details not shown).
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QUASAR SYSTEMS

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 TD TRANS
» SELECT IF TOTAL-ENTERED = TOTAL-CALCULATED
»  SORT ON ACCOUNT-ND
i FILE ACCOUNT-DETAIL ADD

1TEM TYPE INITIAL "PAYMENT®

FILE ACCOUNT-HASTER UPDATE AT ACCOUNT-NO
. SUM AMOUNT OF TRANS INTO BALANCE OF ACCOUNT-MASTER
» FILE BATCH-HEADER DELETE
> FILE TRANS DELETE
» GO

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 PILE 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.

I2 9

QUASAR SYSTEMS

TRANSACTION PROCESSOR STATEMENTS

Tne major
follows:

ACCESS

BUILD

CHOOSE

DEFINE

EDIT

FILE

ITEM

RESET

SELECT

SORT

SUBFILE

TEMPORARY

specification statements used in QTP will be as

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

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

specifies an explicit set of data by key for
retrieval.

used to define a frequently used expression.

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

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.

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

resets status control options to original status.

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

specifies the order in which records are sorted.

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.

creates a temporary-item which does not exist in
the database.

12 10
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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 kG WITH:

- AN IMAGE TEXTDATABASE AND DIC/IONARY

- POWERFUL TEXTEDITING AND FORMATTING FEATURES
FOR BUSINESS LETTERS AND REPORTS

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

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

- MULTILINGUAL SCREENS, MESSAGES AND HYPHENATION
ALGORITHMS

- A CUSTOMIZER FOR CHARACTER SETS, TERMINAL- AND
PRINTERTYPES, DATAFILES, DATADEF:NITIONS AND
OPERATING ENVIRONMENTS

- INTERFACES TO DATAPROCESSING AND DATACOMMUNI -
CATION

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

- A TRACKING MECHANISM FOR RLJEWED SUBMISSIONS

- A BATCH PROCESSING INTERFACE

DT RECHENZENTRUM HERBERT SEITZ KG PAGE:

135

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 womrDs i1s 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

= SELF LEARNING

SEE NEXT PAGES ..

IDT

RECHENZENTRUM HERBERT SEITZ XG PAGE: 6

136




L&l

8 ¢l

.@ AYVSSIDIN ¥YIAINIHM SITHINI A¥VYNOILOIQ 31vadn dO ¥3LINI AVW ¥3Sn 3HL

[ i XIBUo1}J]p Ind) Joy) piom mau Jajuad Iseald

Jajutid o1 Aejdsip Ado) (x) D

_ T T T T 553U m_mlcm._ i jd9sn

||||||| HWJ
. pJom

7

PAGE

RECHENZENTRUM HERBERT SEITZ KG

Pre uol3d31i03 3JUBUBUBUTEY b wio

8
N [al

(2) AYYNOILDIQ / IV NOILJ34H0)d

‘SNOLLYMIVA3I

TVIILSILVLS ¥O S3ISOdiNd 4Midvd d04 @ S3714 3dW 01 d340L1S3¥ 39 AVW AYVYNOILDIQ
JHL °*NOILVOITddY J14133d4S 3IHL ¥04 LIN3IJ1d43NS 3IHOW ANV IHO0W IW0I39d " T1IM AYYNOILDIA ©
JHL 3SN 40 QOI¥3d L1S¥I4 IHL NI d3IXNI3IHD ATIN4IYYD ST 1X3L 3IHL 41 @ S$3714-3dW d0 o
@ SNOIL23S 3IW0S ATINO ¥O @ ISVEVLVALX3L 3HL WOY¥4 GIYILNI 39 AVW AYVINGVIOA MIN m

[ i M3IIN] 5591d puP X3TATI1I0® pailinbaJl I9jua 856a]4

S11j-344 O3l SUOI3daINd uoljPudydAy Adoy (8)
@ 9{1j-3dW ©1UI PIP uLOT3}I8110D Ado) )

Q@

S|1j SUO]}dadxa uoljrudaydAy ojur

3] j-3I4W woJy Ase[ngedoy (9)
PI® UOT3ID34103 O3ul

2114-3dW woJ} AIRINGRIOA (G)

Al[e30} Sucl3dadxd uoljeuaydAy Uidg ()

[ roN laiuriy A]1JBJ0} PI® UOI31D3110D JUTIg (£
. l@ tuo1}38s woly Ajup «2)
@_ LAWPU }Xx2), woly PI® u0|3291400 Ojul Ase(ngedon (i) [0
Lo 1 5U611da5xe us 1808y dAq /P T® UOT{58i40d "d5urudui®y 7 Wio]j

(£) AYYNOILIICQ / QIV NOILIYY0D

RECHENZENTRUM HERBERT SEITZ KG

IDpT




141

CORRECTION AID / DICTIONARY (5)

O ZLI3S LYICWIH WNHLINAZNIHOITH

Form 3 Maintenance of hyphenation-exceptions IDT 3000

®

Word ABBREVIATION ]

Hyphenation at H| = I

(*) Normal hyphenation after thic column
(K) for ck to k-k hyphenation (gpecial feature for german?
(V) for conesonant duplication (gpecial feature for german)

existing definitionc will be displayed

1 X) Copy screen to lineprinter

Please mark where You want a hyphenation ]

m 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 » 931
2 FOR A SPECIFIC APPLICATION WITH ITS TYPICAL SET OF VOCABULARY AND SIZES OF THE
FORMATTED TEXT,
CORRECTION AID / DICTIOMARY (4)
m

OM Z1I3S LUIFHIH WNIINIZNIHOTY

Form 143~ _Tesvmaintenarnce __197T 3004
Text name [CORRDEMJ SectionfAl ] Password [ ___] Text-File
(1) text entry (4) jinsert at
(5) madify from
@wv print on () display from line C ]
printer a (7) delete all, or from fine_ __ to
‘3) renumber (8) duplicate line A to
9> search pattern _ ___._ . from __
(X) Correction aid €0) copy Y Y to ]
1 . 11 . 21 . 31 . 41 . A1 . nl . A

+Starte S — -
This 15 an Exampel]l of the IDT3(000 "celf learnina” dictionary. The I
worde not feonntarned in the Hdiktionarf are displayed in inverse S

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

Please check your text _and correct errors 1 ]

:3ovd

6

THE CORRECTION AID CAN BE ENABLED THROUGH THE USER @ AND WORKS DURING TEXTENTRY
OR UPDATE @o UNKNOWN (NOT NECESSARY WRONG) WORDS  ARE MARKED @ AND THE USER IS
PROMPTED FOR RECHECKING AND CORRECTING @.

o
—
M
—

139
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Preds

FILEACCESS

Form 5 Customizing data access (adress-file and master-file 2 IPT 3000
A (R) Customizing adress-file (B) Cuztomizing master-file 2
In this form You may customize Your Adress- file

You will have to describe each field (1 - S0).
Existing descriptions will be shoun.

ANVxw»z|mm~mA»nnmmw<_wvn_9wq<-xm<v
(4) Second Master-File not used

O «X> Copy screen to lineprinter

f

0

x

g

n

3 Field Fieldname . Start Data-(1) Sizet2) Format(3d) @

M No, Col. Typo

g 12(A) Name ] 819 01 eg C i

& (1) PA-P12 packed numeric _.noa@ @ @ (3) ‘X' place for | alphanumeric

& C2-C10 binary coded numeric item character

ﬂ F alpha-numeric item 'l' supress 1eros

A

» (2) Site : the last diqit must be

3} you may need one digit for a an ‘X' for a sign

<) sign character! character (numeric-lten

b 1 (X) Copy screen to lineprinter

3 PTease enter fieldformat! 1

=

8 up To 100 FIELDS PER USER AND/OR SESSION CAN BE CONFIGURED (B). THE naMe (B),

. posiTion (©, pata e (@), size ® anp opTionaL epiT masks (B) can BE

- DEFINED AND MODIFIED WHEN NECESSARY.

y FILEACCESS (@

k)
Form 2 File Confiquration 0T _3000
Specification of Address-File: Filename KDSTAN ]
Filetype

a8 il «1) [IMAGE-DB ADRSTA ] Pacsword [HGR 1

Q Searchitem ADRNR (Detail Dataset?

o (2) KSAM-File (Access via Primary-Key>®

K] A“”Vva MPE-File tsequential, only for Serial Letters)

m (4) Adress-File not used

m Specification of the Drder ] File : Filename [TSVTDT 1

@ Filetype B o

] q «1) IMAGE-DB PRODUY ] Password HOR — 1

m Searchitenm MTDTNR ] (Detagi! Dataser?

3

)

vl

[

H

~N

=

[

Please enter data and press -ENTER-

2 goOvd

€l

THE USER MAY DEFINE OR CHANGE FILENAME AND TYPE FOR AN ADDRESSFILE (&) AND
ANOTHER UsER SELECTABLE FILE ().
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DATA SELECTION (2

OM ZLI3S JHITYIH WNHINIZNIHOTY

Form 4 Businesslefiers L [ €2} 1111
Text name DEMOBERD Section A1 )] Password [___ _
B «1) From unformatted text or (2) formatteq file to printer No. [
T «1) A letter to addressee: 1000068 ‘@1
2) without accessing the address-file
\/vva A letter to all addressec of the address-file
(4) Only celected addrecses with field = = _ _ [N
— | field _ = o o
R (X)) Using letterhead: stdt dated for rencwed su scion @ 020381
X (X) Hith data of Order - Macter-file of mhMlbbPhuhhfw“”vllll:&! I
_  (X) Margin alignment _ Column (only printer 2601
Your sign Your letter Qur sign Date
5.8, 1981
Pleace enter the required processing/celection options and press -ENTER- T — "7}

$dovd

g1

THE SELECTION OF DATA CAN BE DONE IN THE TEXT FORMATTING MODULE OR DURING THE
PRINTING OF SELECTED BUSINESS LETTERS A”v WITH DATA ELEMENTS OF THE SPECIFIED

mems @ + ©.

w
w
-
u
<
-
<L ~
[=] w -4
I @ (=T w z Z
[=] - w NOXY oW O o <
w - a »n x© < -
=z (G Z < - W -
[=] Z w < -4 < -
— —_ ~ O w (&)
| 4 @ n o Z - — <
=z pl wo — -
w [=En=] OO A — a <
x w < M - a N
(7o D = > T <C
w a o (LN S e BNE) (=]
> < w Z O X w w
o < < Q o < [
m T w 4 w m o O w
~ < .- E w x ~ E w o
— [ O ~ > - - =
el w > (&) x ~ 00O Z W w
I <« (G = O o wn
- X w 2z o umM — w
o — S w - " ow
= u O < = Z D un AN w T <
o =z a Z —_— G > W= w
[an] — T - ~ 0 %] o
- X O x —~ < < O w
— 2 O W a w v w o Z -
o J v xx 2 Z O — Z
— P . 4 < O W =- (=T ]
< O < W m = O i -
(S} = u (S ~ < < I > I
< —_ <L X s~ O O vV
Ll [=JTY] O w Ll Y - - @
T o < Z O A < o <
— u - — [= YT m m
o (22 (Lo e R o | [72]
Ly =z I wn pe ot o w I o
= - o w D = - D L O
w o 2 Z D x ~ QO 2 x O
- w [= O O N W W o O M
-z x o x a — J J x O
(S =] I D T W D w — I xn
< ..l.h._D - m - o v uw - o -
 d wow
w m [} L} 1
<
w =
(=] I <
- O

SEE EXAMPLES NEXT PAGES
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A Distributed Computer System Interconnecting HP3000, HP1000,
and other Mini-Computers

Bjdrn Dreher, Hans von der Schmitt, Raymond Schoeck
Institut filir Kernphysik der Universitat
D-6500 Mainz, West—-Germany

1. Introduction and early history

The Institut fiir Kernphysik der Johannes Gutenberg-Universitit at
Maingz, 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 HP1l000 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 tae cost for the front—ends, these should be
equipped only with experiment related peripherals, such as CAMAC
interfaces, and not necesgsarily 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 lLoader (XL2100) and download it
to the front-end computer. There existed also an (unsupported) Cross
FORTRAN compiler that was compatible with those days' FTN-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. Por 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
| I | |
| | | |

+

HP1000 CDC1700

o——— 4

|
HP1000 |====
|

]

=

o

1

°
b4
b
—— ¢

e
~

HP 3000

o———

+———+

Pig. 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 jointly by HP
Prankfurt 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.
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programs/processes in the various machines would make many appli-
cations easier to implement. In particular, it should be possible to
start an exchangs of messages 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 HP100O message system

Portunately 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 ‘hange of ges via just two operations: SEND and RECEIVE.
Messages have the same form whether beeing exchanged locally in one
onp or bets the two computers. The participants of the com-—

munication are aadrouod 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. Zach packet is 64 bytes long consisting of
a header ( tially d and receiver addresses) and the data. The
packet transmission titut the P ~to—computer protocol,
which is thus very simple and easy to standardige.

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

In xy, this ge 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 growing system, as our microtron control system
is.

45

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 prox 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 interl d with packets from other (more urgent)
messages.

b. By wusing 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.

¢. Buffering separates nicely the lower communications layer, that
controls Jjust 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 reconstruction of messages from a series of packets (RECEIVE
operation), and the mapping of symbolic addresses.

d. A store-and-f rd pability
buffering.

as a Dby-product from the
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TRANS - AND -FUTURE -DIRECTIONS OF -HP PERIPHERAL -PRODUCTS

W. J. MurpPHY

**** WE DIDN'T RECEIVE THE PAPERS YET (EDITOR) ****
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JOBL1B/3000 - AN INTERACTIVE PRE-PROCESSING SYSTEM

MARTTI LAIHO

MARTTI LAIHO

Ov Porasto AB
TOOLONTULLINKATY 8
SF-00250 HeLsink1 24
F INLAND
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tMartti l_aiho

OY PORASTO AB
Toolontullinkatu A
SF-DD250 Helsinki 25
FINLAND

telex: 175194 PSTO SF

JOBLIB/3000 - an Interactive Pre-processing System

Introduction

This presentation is a progress report on the development work made
at Oy Porasto Ab since 1977 to make bhetter use of the automatic data

processing capabilities in HP30DD systems,
and /2/.

For earlier reports refer to /1/

Most automatic processing is in batch mode, hbut 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
often leads to mistakes, and

purpose editor programs, which

- 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, makino them wait for the execution of a series of
tasks on-line, even if all responses could he supplied beforehand.

These problems can be solved easily by 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 he interactive.
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Availability
Benefits
. . We at Porasto belive that the JOBLIB system is of use in almost all
The JOBLIB system makes batch jobs easier to use, and it provides a HP3000 installations and we have made It avallable on an yearly rental

comprehensive technique for system personnel to submit job preparation basis, Currently it hes been installed in 20 HP3000 systems in Finland
work to operators and even to end users. All the user has to know is the and Sweden, For further information, please contact Oy P to Ab, att:
name of the JOBLIB, the neme of the job, and how to answer the Martti Laiho, Toolontullinkatu 8, SF-00250 Helsinki 25, FINLAND,
questions presented in the job template.

For system personnel, the JOBLIB system provides the possibility of
tool-jobs, a flexibie test environment, a procedure library for common References
parts, and a good on-ilne documentation technique. From elements of /11
macro processing and programming ianguages, we have created a new and
efficient "productivity tool" that provides a dynamic and fiexibie extension

JOBLIB - Generalized Job Library and Interactive Job Generating System,
Martti Laiho, Proceedings of HPIUG Fall Meeting 1980, pp 9.5.1-9.5.10

of traditional job streams. The JOBLIB system is not just a library 12/ JOBLIB/3000 - Job-library and Pre-processing System,

system, but a new approach to batch processing In an on-line environment. Simon Harryman et al, HPIUG Spring Meeting 1981
The benefits of JOBLIB system are ciear: it saves human and 131 Kernighan, Plauger: SOF TWARE TOOLS

computer resources, time and money, eliminating errors and increasing Addison-Wesley, 1976, ISBN 0-201-03669-X.

security and productivity.

(This presentation has been written with DAISY/3000 text processing system)
Future plans

We are currently (August 1981) using release 5.4 of the JOBLIB/3000
system and we are deveioping 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 customlzable. Examples of this
are:

- We have separated all program messages of JOBGEN into a
separate catalog flle, 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 optlon of using a fully customizable data
base, to supply required passwords into !JOB-lines of stream
flles. This Is dellvered with sources of interface modules and
using pre-processable installation streems.

- 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 a8 message file of procedure type, generated by the
father process,

J35 B 6
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COMPUTER GRAPHICS, A POWERFULL INFORMATION Toul,

COMPUTER GRAPHICS. A POWERFUL INFORMATION TooL Authors: Sigmund Hov Moen, A/S Sydvaranger

rirkenes, Norway

,
Fredrik Major, The Ship Research Inst. of Norway,
Trondheim, Norway
Stemunp Hov MoEN
FREDERIK MAJOR

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 transfer 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 standardizaticn has been puzhed through by NAORSICD, The
Norwegian Cooperation in Computer Graphics, formed by Norwegian

S16MUND Hov MoEN A/S SYDVARANGER. KIRKENES. NORWAY users.

GPGS-F which here will be briefly described (A more detailed

FREDERIK MAJOR  THE SHIP ReseArRcH INST. oF NoRwAY TRONDHE IM. NORWAY
description in (1) ) is implemented for 12 different computer
types with device drivers for |7 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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1.2 An EDP pioner in Norway

A/S Sydvaranger installed 1its first EDP equipment in 1963.
At that time a computer was a scarcity even at the risorwegian
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
"gomputerized”.

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

The companies data flow

J55

Our main effort is to improve the information contained in the

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 S5 mill. kroner. (1 mill. $)

/

The hardware configuration consists of approx 30 terminals

of all kinds - six of them at the companies headquarters in
Oslo.

The EDP-department today counts 11 persons, 7 of them are
programmers.

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 1s the outcome of the millions that have been invested in
EDP-equipment the manager is asking. What will happen with my
Job 1s 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.

JS56
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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 1leads to a conversation like the following

date information about the stock, the production, the accoun-

ting etc.. The extracted data is then presented as diagrams.. . command name identifying the user's main topic of
interest

The user's of the system are not computer specialists, they . additional information f.ex. machine number

might not even be interested in computers. They are mine . period of interest

foremen, geologists, production planers, clerks, directors etc.. . . output media

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
lﬁfn COMMANDS . the information put into the databanks. T+t has therefore been
ONLINE) necessary to establish a data reporting program.

A great number of reports is collected and registered into

USER
INTE:FACE the computer.
MATH

This 1s also done online by means of masking technics.

ONLINE GRAPHIC AL

o
A
T
A D‘TAF%SSES SCREENS On the next page the data collection system for the production
< STOCK CONTROL A data is shown.
¢ o MAIN
L == | acounrine PROGRAM | ———>
L PRODUCT ION
E
c
T \J
b
N GRAPHICAL
NGS
(PGS )
&
URIVERS

OMLINE _ GRAPHICAL REPORTING SYSTEM 4/s SYDYARANGER.
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GPGS-F, A PORTABLE DEV ICEINDEPENDENT GRAPHIC SYSTEM
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2.1 Background

Durlng the early seventies, computer graphics was introduced
in the research and commision work of The Ship Research
Institute of Norway (NSF1). In this process lack of suitable
standardized basic software was very badly felt,

About the same time similiar problems arose in other rascarch
institutions and in the industry. R

A national special inverrest j5roup in computer graphics grew
up from the loose attempts of cooperation between the involved
parts.

NORSIGD (The Norwegian Special Group in Computer Grapaics)
was founded in 1975 and has since then formed the basis of

a very good cooperation between most Norwegian computer
graphics users,

The main task for NORSIGD has been developing a standardg

graphics software systaem for MNorway.

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.

J5
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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

- cot
e

ef straight lines
- circles/circle areas
- text

- markers

- functions

A11 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

L goes up ond dowr th 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 | etween 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 26
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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 like 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:

DIEENSTON TwOREC206) VOOR) 20 2T0%1,37) L1627 (3
DATA IDEV/E/ . NV/C.G,0.3,0.6.0.3/
DATA 1bLYE/20/,1kED/GO/

g COMPUTE THE FUKCTION 'SIN(X)ESIH(Y)/(XsY)!
c
DO AC00 TY=-13,15
Y:=FLOAT(TY)
3THYY=1.0
1F (1Y.KE.G) STEYY=STN(Y)/Y
PO 1500 TX=-15,1%
%X=FLOAT(TX)
SINXX=1.0
1F (TX.NE.0) STIEXX=STR(X)/X
ZMAT(TX+15,1Y416)=10. CASTNXX¥SINYY
1600 CORTINUE

c

€ MAKY F1N1MUM TEFORT °LOT

c
CALL NT%DREV(IDEV)
CALL BGN®IC(1) ‘ o
CALL PLOMA3(ZMAT.31.31.-15,,15..=15,, 15, 1KOKK 20C)
CALL ENDVIC

J5 3C
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ABSTRACT

IMAGE is now considered to be technically one of the most
successful DBMS's. However, as with other DBMS's it
suffers badly when poor design tools and methods are
used. Data Analysis is an essential part of a concept

that is growing rapidly in Europe and America.

This paper describes the Data Analysis process; how to
begin. Defining data areas and data resources. The concept
of entities attributes and relationships. The degree of
relationships, one-to-one, one-to-many, many-to-many.
Types of relationship, e.g. optional, involuted, multiple.
The use of the data model as a learning aid to the analyst
and to communicate with non-dp users. Life cycle,
sub-type and time dependent entity roles. The interactive
part of data modelling. Mapping to the logical database.
Distinction between conceptual, logical and physical
stages of development. Overcoming general structural

limitations of IMAGE.

This paper is written and presented by Richard Irwin, a
Senior Consultant with Database Consultants Europe BV
who has spent the past five years analysing, designing

and implementing IMAGE/3000 systems.
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Figure 2 IDEAL

3.

we save time in the analysis, resulting in Figure 3.

Figure 3 REAL

25%

ANALYSIS
DESIGN

IMPLEMENT-

ANALYSIS DESIGN

ATION

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
- 1inconsistencies of value, timeliness and meaning

- cost of storage

K2 5

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 ——— | SALES

INVOICING

The definition of a database should be:
an organised, integrated collection of data which
- 1s structured to reflect the real world of

the enterprise
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METHOD

Business Analysis (BA)

Data Analysis (DA)

Activity Analysis (AA)

OBJECTIVE

To define the busincss area
boundaries for analysis needs,

at a high level

To analyse the data resources

To define the users'’

information handling processes

It is often desirable, and should be possible to analyse
a business without any prior constraints on how parts

of the business are to be computerised and which
business functions will form the basis of computer -

systems.

In many approaches other than Data Analysis, the

emphasis is placed on determining and analysing the "output

required”, (i.e. listings, reports, computer files,

etc. - a dangerous practice in itself, as information

Logical data structure To map the data model to

requirements are never static) and then expressing the
design (LDSD) the logical data structure d P 9

results in terms of computer files, English narrative

descriptions (often long and complex) of the "processes

Application system To translate the user information

’ required”, and technical flowcharts of the flow of data
design (ASD) handling processes into a e

; s . through the system. The results of this approach are
technical application system

. apparent - inflexible systems which are not resilient
design

to change and whose development is often unco-ordinated

and fraught with problems. The underlying cause is that
The most important factor to note is the early split g P ying

: L. the business was never fully understood before the design
between data and functions. Most of the emphasis in other

stage.
system development methodologies has been on the functional 9

side, typically on the programming effort. Although

. One approach which seeks to remedy this lack of an
programming errors are one direct cause of costly and

analysis methodolo is known as data analysis. Database
inflexible systems many of the errors can be traced back y i Y

to errors in the analysis and design stage. Consultants Europe BV (DCE) has sucessfully used this
technique for a number of years during which time the
What is fundamentally wrong with many approaches is that initial concept has been developed into a complete analysis
no method exists for analysing and describing in a concise, and design methodology.
user-oriented way, the business data and how it operates,

divorced from any considerations of how the system will

eventually be designed.

K29 K2 10
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6. DATA AREAS AND RESOURCES

wWhen choosing the data area for analysis, it should be
small enough to be manageable and not too complex that
an overview cannot be attained. There should be clear
cut definable boundaries with a minimum of interaction
with other areas. It should be independent of, or well
defined in terms of, specific applications. There should also be
abusiness requirement for applications to be implemented
in that area, or for improvements to be made to existing
application. The data resources can be categorised in the
following way:

- Personal knowledge and ideas

- Clerical records

- Manually produced reports

- Correspondence

- Computer files

- Other computer readable data

- Computer produced reports

7. DEFINITION OF ENTITIES, ATTRIBUTES AND RELATIONSHIPS

Within data analysis, there are three major components:

7. 1. Entities
An entity is something of fundamental importance

to a company. It is thus something about which

K2 13

data will probably be kept in an information
handling system, e.g. objects, people, places

or abstractions such as events.

7. 2. Attributes

An attribute is a basic unit of information

which describes an entity. Within the company
environment, an attribute cannot usefully be
sub-divided into other units of information.

An entity must have attributes if it is of interest to
the company, e.g. the entity "insurance policy" could
have the attributes policy number, date policy started,

person's name, person's date of birth.

7. 3. Relationships

A relationship is an association between entities,
e.g. the entity 'order' is related to the entity
‘order line', the entity 'car' is related to the

entity 'part’'.

There are no theoretical rules which can be applied to

decide when an object is worth being an entity or attribute
until the company environment is known to the analyst. 1If
the object is not of fundamental importance to the enterprise
then it is not worth keeping information about it. For
example, can a building be .an entity? In the case of a
company which simply exists in one building the answer

could be 'no'. However, in the case of a construction
company or an electrical installation company the answer

would most definitely be 'yes'.

K2 14
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i.e. One house is lived in by one family and 11. 2. Partially optional

one family lives in one house.

10, 2. 2. One to Many (l:n) PERSON - é CAR

One to many degree of relationship is represented
i.e. A person may own none, one Or many cars

by
but a car must be owned by a person.
ORDER CONTAINS ORDER
ELONGS TO LINE 11. 3. Involuted relationships
; N . MARRIED TO
i.e. One order contains many order lines and one et 1
1 1
order line belongs to one order. :
PERSON [ ~7°

10: 2. 3. Many to Many (n:n)

An involuted relationship is a relationship

MANNED-BY between occurrences of the same entity type,

PROJECT TAKES PART IN PERSONNEL

e.g. a person may be married to another person.

One project is manned by many personnel and one

. R 11. 4. Multiple relationships
person can take part in many projects.

OWNS

COMPANY HAS OFFICES BUILDING
IN

i.e. A company may own many buildings and must

11. FORMS OF RELATIONSHIP

Relationships can take many forms
have offices in many buildings.

11. 1. Optional Relationships
11. 5. 1Inclusive relationships

- — m o o N 0
COUNTRY OIL WELL CUSTOMER VERDRAWN AC%I;N&(NT

HAS

i.e. A country may or may not contain oil wells.
An entity can participate in the one relationship - "overdrawn®

only if it also participates in the other

relationship - "has”.
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Exanple

EMPLOYEL - é PROJECT :l

i.e. An employec works on many different projects
and projects have many different cmployecs.
Because it is useful to have the attribute 'length
of time of employee on project' we are obliged to

create the following situation:

EMPLOYEE l PROJECT

PROJECT
ACTIVITY PER
EMPLOYEE

—

13. 2. Entity rdles

Entities which are similar but which have slightly
different attributes depending on the value {s) of
certain ~lassifying attribute(s), are probably
entity 'roles'. An entity réle is a sub division
of an entity type which is difficult to scparate
from the entity type with which it is associated.
E.g. A 'person' entity may be subdivided into
'"ADULT' or ‘CHILD'. This would be represented in

the following way:

PERSON

‘ ADULT CHILD

K2 21

13. 3. Life-cycle rodles

Life-cycle rdles are special cases of sub-type
roles in which a sequence exists between the
sub-types. This sequence is shown by a double

arrow on the connecting line.

OIL WELL
EXPLORATION PRODUCTION .). ABANDONED
WELL WELL WELL
13. 4. The Problem of Time

Most time problems can be represented simply by
showing the multiple relationships of present and

past, e.g.

| WORKED ON BY
PROJECT ANALYST
ARE WORKING

ON

14. ACCESS PATH ANALYSIS

Access path analysis could easily be a large enough topic
for discussion within a separate paper. In this paper the
subject is summarised to demonstrate its relevance.. To
perform access path analysis the following tasks are

performed.

14. 1. For each access path, the entity types
are listed in the order they are needed for a

particular function.
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16. TYPICAL STRUCTURAL PROBLEM 18. CONCLUSION

A typical example of a problem presented by IMAGE is the Data analysis provides a good communication tool between

following. the user wishing to understand his system

and the analyst wishing to understand the user data. It

COMPANY DEPARTMENT EMPLOYEE

provides a methodology which is flexible enough to adjust

to new environments, not a checklist of standards which
This would have to be represented in IMAGE by

are inflexible to change.
EMPLOYEE

DEPARTMENT MASTER MASTER IMAGE is successful mainly because it is simple to

understand. With an easy-to-understand methodology and

DBMS, implementation of systems becomes a smoother process

COMPANY

i with involved, motivated users and a database ready to

cope with future demands.

DEPARTMENT EMPLOYEE
DETAIL DETAIL

Although it is an inconvenience to have to adjust the design
to fit into these kind of circumstances, IMAGE has proved
to be very simple for interpretation when looking to the

ease of the DBSCHEMA.

17. PERFORMANCE CONSIDERATIONS

Performance considerations are quite often outside the scope
of data analysis particularly as performance is usually
dependent upon volume. In a high transaction volume system
it is worth considering the possibility of splitting
entities into sub-entities to reduce the volume in each

set and perhaps even reducing the necessity for an

access PATH.
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printed output. This sequence of events is shown in Figure 1.

Device
N o typeset
input X DVI driver Device vp
file program file program copy

Figure 1. Functional diagram of the TEX system.

Most of the typesetting is done by TiX automatically. TEX operates on many levels,
composing pages, paragraphs lines and words. All of these are interrelated, with the
intention of producing professional quality printing. In cases where TfX nceds to be guided,
for example in printing the TiX logo, the user intervenes by specifying a control sequence
(see 3. below).

The TEX system does not typeset a single word or a single line at a time. Rather,
it Lypesets a page or more at a time. This is done for a variety of reasons. Mainly, we
want the printed page to consist of pleasantly spaced paragraphs, lines and words. Also
we want to avoid other unwanted phenomena, such as “widow” lines. A widow line is the
first line of a paragraph appearing at the bottom of a page with the paragraph continuing
on the next page. To eliminate widows, T}iX returus to the paragraphs alrcady layed out
and expands them slightly so as to use one more line on the page. This forces the widow
line to the top of the next page.

Paragraphs are composed to reduce the number of hyphenations and so as not to leave
a single word stranded in the last line. In addition, the spacing between words is equalized
throughout the paragraph.

Lines of text are composed of words and other symbols (e.g. mathematical formulas)
with the space between words equalized.

Words are typeset with the letters placed one character width apart. Unlike stan-
dard computer printers which print all characters in the same width (usually 1/10 inch),
typesctting scparates characters by the exact width of the character, depending on the
“font” or character style used. In addition, TEX will place characters closer together or
farther apart in accordance with traditional typesetting rules. For example, when typeset-
ting the word “AVIATOR” the “A” and “V” are placed closer together; this is called
“kerning”. Notice in the word “find” that the “f” and “i” are pushed together to form the
“ligature” fi. These typesctting conventions and more are known to TEX , frecing the user
from having to memorize them.

The basic concepts TiX uses arc “boxes” and “glue”. A box contains something which
is to be printed, and glue specifies the spacing between boxes. For example, a character
is a box, a word is a collection of character boxes, a line is a group of word boxces, a
paragraph is a collection of line boxes, and a page is a box composed of paragraph boxes.
The space between boxes can cxpand or contract by carefully defined amounts, called the
stretchability or shrinkability of the glue. For example, when T)iX composes a paragraph
that has a hyplienation it tries to back up and redistribute the spacing of the words in the
paragraph to avoid the hyphenation. It does this by increasing or shrinking the space or

2
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glue between the boxes by allowable amounts.
For further details on the inner workings of TEX , see [Knut79] or [Spiv80].

3. Submitting an input file to TEX

The input file for TEX is edited using any text editor. The text and any control
sequences are contained in this file. When TEX is run, this file is designated as the input
file.

Basically, text is entered in a standard fashion with spaces between words, and one
blank line between paragraphs. The input need not be formatted in any particular manner
beyvond this. Control sequences are defined as a “\” followed by a word or symbol. They
allow the user to specify a special command. For example, “\it INPORTANT” would cause
the word IMPORTANT to be set in italic font.

The TEX system can be run in ecither interactive or batch mode. In interactive mode,
if TEX finds an error the user is allowed to make modifications on the fly. For example,

'Undefined control sequence
\iy
IMPORTANT

The TiX program is indicating that it does not know the control sequence “\iy” and
shows what it has scanned on the first line, and what it has not yet scanned on the following
line. At this point the user may corrcct the input by typing “1” to erase one symbol or
control sequence, and then “I” 10 insert the correct sequence “\it”. Any corrections made
in this mnanner are recorded in an errors file for future reference.

As TEX is processing the input, it is writing to the DVI file. After the input is
successfully processed, the DV1 file is ready for the device driver program.

Two other important facilities are available with TEX. These are alternate input
files and macro dcfinitions. Alternate input files are T}X input fles which are read in
conjunction with another input file. For example, if a paper has an abstract and three
sections, and cach is in a scparate file, a main file would draw thein all together as follows:
% paper on TEX for the HP3000
\input basic % basic control sequences
\input texabs % abstract file
\input secti
\input sect2
\input sect3
\end

[ach of the alternate input files could have had \input commands also. The maximum
nesting depth is nine.

Macro definitions allow the user to specify a common sequence by dchining it and
giving it a name. For cxample, the logo TiX was specified by inserting “\TEX”. \TEX was
previously defined as

K3 4
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the original "1)éX system at Stanford processed a docurment in less than two minutes,
the initial 11’3000 1)X took 40 minutes. By anaylzing T1:X's operation, some
optimizations have been made reducing the run time to about 6 minutes. Additional
optimizations will be made to allow the system to run as fast as possible. One tool
which has been particularly uscful for identifying incflicient code is AI’GG/3000 from
Wick Hill Associates.

3. Device drivers.

A device driver for a daisy wheel printer has been developed for use on the HIP3000.
While only one font is available at a time with this device, satisfactory results have been
obtained. The output is suitable for internal documentation, and for proofing a document.
Future plans are to develop a driver for the 111’2680 Laser printer.

However, it is not necessary to have a high quality printing device on-site. There
is onc commercial printing house in San Francisco which uses TX for typeseting on a
Mergenthaler Linotron 202; the output from this device is camera ready. DVI files produced
by TEX on the HP3000, once proofed on the daisy wheel printer, will be sent to this
commercial printer.

III. Conclusions

This is a truly remarkable system. It gives the ordinary person the ability to print
professional quality copy. The user will not have to explain to a typographer what is
wanted, but will have personal control.

The 1IP3000 itnplementation of "X will be a boon for any organization desiring to
improve the quality of documentation, user manuals and other printed materials. Good
results can be obtained with an inexpensive daisy wheel printer. Where camera ready copy
is desired, several higher quality devices are commercially available.

llopefully more organizations will begin to use NX for documnentation, manuals,
annual reports and newsletters. Perhaps one day soon the IIP General Systems Users
Group will accept papers for publication in TX format.
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VERTRULE

HORZCHAR

FONT

X2

X3

X4

Xo

W2

w3

wo

Y2

134 b[4] w4
Same as HORZRULE, but also increment horizontal coor-
dinate by ¥ when done {even if h < 0 or v < 0).

136 ¢[1]

Set character ¢ just as if we'd gotten the VERTCHARe
command, but don’t change the current position on the
page. Note that ¢ must be in the range [0..127).

137 1]4]

Set current font to f. Note that this command is pot
currently used by TEX—it is only needed if f is greater than
63, because of the FONTNUM commands below. Large
font numbers are intended for use with oriental alphabets
and for {possibly large) illustrations that are to appear in a
document; the maximum legal number is 232 — 2.

144 [2]

Move right m rsu’s by adding m to horizontal coordinate, and
put b into x-amount. Note that m is in 2's complement, 20
this could actually be a move to the left.

143 n[3;
Same as X2 (but has a 3 byte long n paramecter).

142 m[4}
Same as X2 (but has a 4 byte long m parameter).

145
Move right x-amount (which can be negative, etc).

140 n[2]

The tame as the X2 command {i.e., alters horitontal ¢oor-
dinate), but alter w-amount rather than x-amount, so that
doing 2 W0 command can have different results than doing
an X0 command.

139 n[3]
As above.

138 n|4]
As above.

141
Move right w-amount.

148 of2)
Same idea, but now it’s “down” rather than “right”, so
vertical coordinate cbanges, as does y-amount.
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Y3

Y4

YO

22

3

24

20

FONTNUMO

FONTNUMI1

FONTNUMSB3

147 n[3]
As above.

146 n[4}
As above.

149
Guess.

152 m|2]
Another downer. Affects vertical coordinate and 1-amount.

151 m[3]

150 m{4]

153
Guess again.

154
Set current font to 0.

155

Set current font to 1.

217
Set current font to 63.

312
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possible. Other features, where the necessity is
improbable or dubious, are listed for temporary
avoidance by the programmer until the suggested

compiler enhancements are implemented.

(c) User-written code: Given that suitable algorithms
have been chosen, the way in which the user

programs them can be of considerable consequence.

Terminology

To avoid much repetition, abbreviations are used for the

names of the four main numerical data types, as shown

below:
Abbreviation Expansion SPL FORTRAN
Equivalent Equivalent
S1 short integer integer integer[*2]
LI long integer double integer*4
SR short real real real
LR long real long double precision
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Basis

Statements made in this paper in relation to code
emission by the compilers are based on the Athena (1918)
software release.

Timings were obtained on an HP3000 Series III.

Background: The Machine Architecture

It is of course stating the obvious to say that the
HP3000 architecture, at the "machine instruction" level,
is scarcely traditional. Many of the features of the
machine ease considerably the task of generating machine
code for medium-complexity languages such as SPL and
FORTRAN. Some features however cause difficulty in
emitting code, and this difficulty sometimes lead to

suboptimal code.

The low limits on direct data addresses (e.g.
DB+255,Q+127) can cause problems with programs requiring
many variables. This leads to an extra level of
indirection in FORTRAN programs {see "MORECOM" and
"Indirect Indirection" later) and surgery in SPL

programs.
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6
2.2 Do it only as often as needed
2, GENERAL OPTIMIZATION PRINCIPLES
. . 2.2.1 Both compilers perform limited elimination of common
2.1 Do it at compile-time

sub-expressions within a statement. This is done only

While it may look better to code with respect to subscripted array references. The
i :

seemingly wider scope stated by Splinter [1]

expressions in parentheses) does not pr il.
PARAMETER PI = 3.14159... (expre P ) not prevai

The method used is to load the index register once only
CIRCUM = 2.0 * PI * RADIUS

. with the value required for the offset into the
{or the SPL equivalent)}

array(s).
it will run faster if you write
Three qualifications must be met for the compilers to

perform this optimization:
PARAMETER TWOPI = 6.28318,..

CIRCUM = TWOPI * RADIUS
(a) The subscript expressions must be lexically

. . : . . . identical.
Neither compiler will simplify expressions involving

constants; if you write
(b} The array(s) must not be long real.

(c) (SPL only) The subscript “expressions®™ can only be

. simple variables or constants.
that is exactly what you get.

K4 9 K4 10
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Instead of

write

wWarning: for long reals,

code for the latter case.

Don't do it at all

when you write

FOR I:=J STEP K UNTIL L DO .....

the SPL compiler must generate code which checks whether

the loop is to be entered at all.

When you write

FOR I:= 0 UNTIL 9 DO .....

the compiler generates worse

Kb 12

11

the loop body must be entered, but the compiler still

goes through the motions.

If this latter loop is nested within others, this is a

waste of time, which can be saved (together with 2 or 3
words of code) by writing

FOR* I:=0 ....

Don't do it with a procedure call

As is well known, there is a reasonable overhead
involved in a call to a procedure in the current
segment, and a greater overhead in a call to a procedure
in another segment (especially if the called segment is

not present in memory).

While splitting a program into procedures or subroutines
aids greatly in structuring a program, care should be

taken to avoid frivolous procedure calls.

The SPL subroutine, although offering a somewhat more
austere environment than a procedure, has the advantage

of faster invocation and faster return.

K4 14
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whereas in-line code would take only two more words:

LOAD K
LOAD L
DDUP, CMP

BGE P+ 2

XCH, NOP
DEL, NOP
STOR J

In a degenerate case such as J = MAX (K, J), the

programmer can instead write

IF (J.GT.K) J =K

which is better than the in-line code above, especially

if the probability of J exceeding K is low.

In both SPL and FORTRAN, procedures are generally used
for exponentiation. The exception is that FORTRAN emits
in-line code for the exponentiation of short integers
and short reals to the short integer powers 1, 2, 3 and

4.

{417

This means that, cont-ary to the advice given by H-P
[3], it is better to write A**2 than A*A, where A is
short (integer or real). The converse applies when A is

long (integer or real).

It is curious that optimization of the unlikely
expression A**1 is done (not very well: B = A**]
generates e.qg.

LDD Q + 1, I; NOP, NOP; STD Q + 2, I)

whereas no effort is made with the egually unlikely

expression A**0.

Be wary of long reals

As mentioned earlier, the non-stack nature of the
instructions for handling long reals makes life nard for
compiler writers, occasionally leading to the emission

of rather peculiar code.

In the code generated for A = B + C, the FORTRAN
compiler loads the address of A last instead of first,
then does CAB, CAB to put it into the right place. The

SPL compiler avoids this waste of time and code space.

Ka 18
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Conversion from long integer to long real and vice versa

requires a procedure call; all others are done in-line.

Intriguing code is generated by the FORTRAN compiler for

the conversion from long integer to short integer.

The instructions used to do it on the stack are:

DTST, NOP
DASL 16

DEL, NOP

followed by a test for overflow which is not done in

SPL. The SPL compiler uses onl§ one word of code

instead of the 3 above:

DTST, DELB.

Multiply instead of dividing

Multiplication is faster than division, so it should be

substituted where possible.

Care shinld be us2d when replacing division by
multiplication when a constant is involved. For example
10.0 can be represented exactly as a short real, but 0.1
cannot be. Coding A=B*0.l instead of A=B/10.0 may

result in loss of precision.

Exploit special hardware features

Testing for a true or false value is actually reduced by

the machine to a test for odd or even. Consequently we

may obtain a test for parity in the guise of a "logical"

test.

In SPL, the condition

I MOD 2 =1

can be re-written as

LOGICAL (I)

and in FORTRAN, the similar condition can be re-written

as BOOL (TI).

K4y 22
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2.10.2

2.10.3
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The SPL programmer can avoid this, when sufficient
primary address space is available, by coding "=DB" or
“=Q" in the array declaration. As only the "zero'th"
element of the array must be in the direct address

range, one large array may use direct addressing.

The FORTRAN compiler makes no attempt to use direct
addressing, even in the simple case when all the local
arrays and variables would fit in the range

(Q+1, Q+127).

Although optimal allocation of addresses might require
n! iterations where n is the number of local arrays and

variables, some optimization would be better than none.

Ku 25
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3. OPTIMIZATION TOPICS SPECIFIC TO FORTRAN
3.1 Multi-dimensioned arrays
3.1.1 Given the declaration

DIMENSION A(3, 4, 5), AX(60)

EQUIVALENCE (A, AX)

when the programmer writes

DO 100 K =1, 5

100 T =T + A(I, J, K)

the effect is as though the following had been written:

DO 100 K =1, 5

100 T =T + AX(((K-1) * 4 +J -1) * 3 +1I)

Obviously part of the offset calculation need be done

once only, before the loop is entered.

It is possible to recode this as:

IX=(J~-5)*3+1I

DO 100 K = IX + 12, IX + 60, 12

100 T =T + AX(K)

K4 26
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when this option is in effect, inst:2ad of one word of
orimary DB being allocated to point to each variable and
array in COMMON, one word is allocated to point to each
COMMON block. Consequently indexing must be used to

address variables within COMMON.

Assume the following declarations:

REAL A, B, C

INTEGER I, J

COMMON/BLK/I, A, J, B

Without the MORECOM option in effect, the statement

C = B will generate code such as:

LDD DB + 3, I

STD o+ 1

which is as good as one will ever get.

With MORECOM, however, the same statement will generate:

LDXI 2

LDD DB + 0, I, X

STD 0+ 1

K4 29
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The variable B above is at an oven offset (4) from the
start of the block - this allows the use of douuble-word

indexing in the LOD instruction.

Things can be worse: the variahle A is at an odd cffset

{1l) from the start of the block - what happens is this:

LDXI 1

LOAD DB + 0, I, X
INCX, NOP

LOAD DB + 0, I, X
DTST, NOP

STD Q + 1

To add insult to injury, the DTST 1Instruction above is

quite redurdant.

A similar effsct is observable whoen arrays ac-- sed;
however when the offset is zero, the {longer) < de for
the odd case is usedt!!

Timinu~ Are shown below for repeating A(I) = B{I) 5,000

times, where A and B are REAL arrays.

K4
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When $INTEGER*4 is in effect, I, 1 and 10 are INTEGER*4,
and the loop is controlled by code which is slow for t o

reasons:

(a) each function of the MTBA instruction has to be

simulated separately

(b) LI arithmetic is slower than SI.

Once a converted program has been made to run correctly,

the following steps should be taken:

(a) Remove the S$INTEGER*4

(b) Insert IMPLICIT INTEGER*4 (I-N)

(c) Determine which variables and arrays do not need to
be INTEGER*4 and declare them explicitly as

INTEGER*2.

(d) Determine which constants need to be INTEGER*4 and

append the letter "J" to them.

K4 33

3.4.2

31

Character Variables

The following declarations are used in the discussion:

CHARACTER A*80, B*1(80), C*(10), D*10
EQUIVALENCE (A, B, C), (B(1l1l), D)
INTEGER*2 I, J, N

CHARACTER S*(N), T*1, U*l

The code generated for references to character variables
of constant size (e.g. A), and for references to
constant substrings {e.g. A [11:10)) is generally

efficient. Some special cases are:
(a) Assignment oir character variables of size 1 is done
by the same sort of code as is used for wider

variables.

E.g. T = U is done by

LOAD Q + 1
LOAD Q + 2
LDI 1
MVB 3

K4 34
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Wher2 only the position pacrt of a substring i3 variable
(e.g. A [1:10}), it wmay be possible to avoid the dreaded
PCALs by equating to a character array. E.g. it is

better to use B{1) than A[1:1].

when reference is made to a character array of more than
one dimension, the element offset is calculated as
described in Section 3.1.1; then this is multiplied by
the element size to get the byte offset. (The
multiplication uses slow unsigned arithmetic (LMPY,
DELB), because the byte offset could exceed 32K). Thus
offset calculation for a character array of n dimensions
is as complicated as that for an integer (say) array of
n + 1 dimensions. The exception is where the character

element size is 1; multiplication by 1 is avoided.

Indirect Indirection

A Fortran main program or subprogram can run more slowly

than expected if it has many local variables.

All local variables and arrays must be addressed
relative to the Q register, and the direct range is +1

to +127,

w
w1

Space 1n this range is allocated according to the

following priorities:

(L) One word as a pointer to each array, character
variable or variable mentioned in a DATA statement
(Compilation will fail if there are more than 127

words required.)

(2) oOne word for each INTEGER*2 and LOGICAL variable.

(3} One word as a pointer for each DOUBLE PRECISION

variable.

(4) Two words for each INTEGER*4 and REAL variable.

Once the total of the above allocations exceeds 127, one
locatior (typically Q + 1) is allocated as a pointer to
an "extension area". Then the remaining variables are
addressed as though-the extension area were an array and
they were elements of the array. The offset into this

pseudo-array is shown in the output from the compiler

MAP option.

The effect on the execution speed is apparent from the

code generated:

K4
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The Formatter

We have the authority of Splinter [l1] saying that the
implementation of the Formatter is inefficient; on top
of this it should be realised that each READ or WRITE
statement involves an overhead of two procedure calls,
together with one procedure call for each variable, each

array, and each iteration of a DO-implied list.

Unformatted I/0 merely avoids the conversion to external
form; it does not avoid all those procedure calls. It
is often worth the effort involved in using the file

system instrinsics instead of unformatted 1/0.

Further details on the diseconomy of using the Formatter

are given by Green [4].

$CONTROL INIT

Use of this compiler option causes all local variables
and arrays to be cleared to zero during the subprogram
prologue. The code used to do this is quite
efficient: one block move is done to clear variables
and arrays with fixed bounds, and another is done if

there are any arrays with dynamic bounds, to clear them.

Ky 4l
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It follows that if any arrays, or more than a few
variables, are to be cleared at the start of a
subprogram, it is much better to use $CONTROL INIT than

to write explicit statements, especially for the arrays.

Use of SPL Routines

SPL allows access to all the features of the machine,
and can thus be used to perform operations which can be
expressed only clumsily, if at all, in FORTRAN. As
access to an SPL routine from FORTRAN necessitates a
procedure call, the time saved within the SPL routine

needs to be worthwhile.

As recommended in [3], a frequent choice for an
excursion into SPL is usage of the MOVE and MVB
instructions for initializing or assigning arrays en
masse. Appendix A shows an example of how to obtain
leverage from the investment in a PCAL by allowing many

arrays to be cleared at once.
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Know _your aaching

For high-lzval-langnage prograamers interested in
learning wmore about what happens hehind the scenes, a
starting point is to read scctions of the Systam

rReferenca Manual.

This will giva an overview of how the machine works at
the machine code level. The Machine Instruction Set
Manual should be used as a raference for particular

machine instructions.

Specific details as to the implementation of language
features can be obtained by compiling sampls source
programs with the MAP option (and, for FORTRAN, the
LOCATION option), prepping with th2 PMAP option, and
then decompiling the object program. The programs
DECOMP (in the Contributed Library) and EMDISASM (on the

Oorlando swap tape) may be used for this purpose.

The INNERLIST option in the SPL compiler is often
useful; however as its output is produced before code
generation is complete, the result can occasionally be

misleading.

Fature shock

As stated in section 1.3, this paper is based on
vbservation of the behaviour of the Athena versions of
the SPL and FORTRAN cowepilers. 1t is hoped that future
versions of the compilers will generate better code. Tt
is likely that when an enhancement is made, the code
generated by the compiler for a particular language
feature will be better than that generated for the

"work-around” the programmer has used in the interim.

It may be found useful for the programmer to set up a
jobstrean to compile, prepare, and decompile a program
(or suite of programs) which exercise the language
features and their work-arounds. This jobstream may
then be run after a software update and its output

compared with previous results.
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warning:

The FORTRAN compiler will complain if ther: are two or

more calls in one subprogram and the acguments do not

agezae in type and nuinber.

Source

Procedure clearmany (n);
integer n;
begin
integer fence, i;
integer pointer arg, len, block;
instrinsic quirt;
<<start of argument checking>>
if not (l<=r <=29) then gquit(l);
pusa (Q);
fence:= tos-5-2%*n;
@arg:= @n;
for* i:= 1 until n do begin
@arg:= Barg-2; Rlen:=arg(l);
if logical(arg) > logical(fence) then quit (2);
if logical(@len) > logical(fence) then quit (3);
if not (1<= len <= (fence-arg-1l)) then quit (4);
end;

<<end of argunent checking>>

Ka 49
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@arg:=@n;
for * i:= 1 until n do begin
@arg:=Rarg-2;
@block:= arg;
@len:= arg (1);
block:=0;
move block(1l):=block,{(len-1);
end;
tos:= $31400 + 2 * n + 1;
assemble (XEQ O);

end;

Ku 50
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" INTRODUCTION

Motivation

The "software crisis’, which has been generally recognized in the last
ten years, has created the need for tools that allow programmers and users
of computers to be more productive. The traditional tools (compilers,
editors, file systems, etc,) are not adequate to keep pace with the grow-
ing power of computers and the expectations of those who use and pay for
them.

Consequently, the past few years have seen a wultitude of products
introduced which claim to improve programmer productivity or, in a few
instances, eliminate the need for programmers, or at least coders. Spec-
ifically, in the HP/3000 product line, Image, Query, DEL, KSAM, and V/3000
have been introduced by HP, Outside vendors have added to this list with
products which, while frequently improving on the HP products, are more
imitative than inovative. For example, there are several "Query like"
products available from independent vendors which extend the functions
of Query and remedy several of its obvious deficiencies, but do not offer
a fundamentally different kind of tool.

More recently, several inovative tools have appeared on the market,
Among these are two relational database management systems, Relate/3000!
and Rel*Stor. The inovative aspect of these products is that they are
based on the relational model rather than the network model of Image.

Objectives

The purpose of this paper, and the study on which it is based, is to
compare these products with Image both in concept and implementation to
determine the strengths and weaknesses of each. The goal is to select one
of the three as the basis of further development of software tools.

The authors do not presuppose that one of these products will be
clearly superior to the others or that one would be the best choice under
all circumstances. However, this study should serve as the basis for a
rational decision.

Scope

To do a thorough analysis of these products, one should probably use
each for a year or more in a variety of applications. Since this is not
feasible, the authors have elected to evaluate them on the basis of:

1. The published specifications and user manuals;

2. The mapping of a small, but demanding database onto each system;

3. Performance on the HP/3000 as indicated by carefully ci.»ser *&sts,
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Network Model

The network model is characterized by logical files, each of which
represents an entity type. The logical files are connected by relation-
ships that show how entities in one logical file are related to entities
in other logical files.

The relationships are usually restricted to one-to-N or 1:N types.
This means that exactly one entity in one logical file 1s related to
N(zero or more) entities in another logical file. This is customarily
noted by an arrow pointing from the "1" entity to the "N" entity. For
example, a department entity may be related to many accounts while an
account entity must be related to exactly one department.

More than one relationship may exist between two entities. For
example, each transaction is related to exactly one account as a "credit
account” and to exactly one account as a "debit account."” This is done as
two 1:N relationships from account to transaction.

A convenient way to represent a network model is by a "data structure
diagram." Such s diagram is shown in Fig. 1 for the accounting problem.
Note that entities are usually linked together by a shared attribute value.
The name of the shared attribute is shown on the arrow in the diagram.

The underlined attributes are keys.

Department Expense
Dept #, Deptname, Exp 4,
Depthead Expense description
Dept # Exp #
Account

(Account #), Budget amount,
YTD credit amount,

YID debit amount

CR Account # DB Account #

Transactions

(CR Account #), (DB Account #)

Amount, Date, Reference

Figure 1

4= L3

Notice that some of the attributes appear in parentheses. These are
the same attributes that are used for the relationship linkage. Thus,
it is redundant to show them as attributes; however, this is done in
parentheses for logical completeness.

The network model .is probably the most general of the three models.
The network formed by the relationships can take on any topography and
the links show the entity relationships. The other models are more
restrictive.

Hierarchical Model

The hierarchical model is, structurally, a subset of the network model;
i.e. any hierarchical structure can be built under the rules of the network
model. The difference 1s that additional constraints are imposed on the
hierarchical model. These have to do with the relationships between enti-
ties and are as follows:

1. There is a unique entity type called the "root" where the hierarchical
network begins.

2. Each entity, except those in the root, has exactly one "parent." A
parent 1s another entity of a different type at a higher level.

3. Each entity, except those at the lowest level of the hierarchy, may
have multiple "children."” A child is another entity of a different
type at a lower level.

The account example does not map easily into the hierarchical model

because both the "account" and "transaction" entities have multiple parents.
A better example 1s the bill of materials problem shown in Figure 2:

A le

Transmission Rady

Block He. /éi;rg Paint

Figure 2
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and the data is not inherently hierarchical, an artificial constraint is
placed on the structure. Likewise, it may be necessary to "unnormalize'
the data to some degree to fit the model.

Mapping from the model to the schema is really two activities that
are done in parallel. First, the model must be mapped to the actual
database systems. Some systems will be very close to the model and present
little difficulty. Others may impose either structural or efficiency con-
straints which cause the structure to be altered significantly from that
of the model. For example, the two-level limitation of Image requires
compromises from the network model.

Second, the data structure must be expressed in a form acceptable to
the database system. The form is called a "Data Description Language"
or DDL. All database systems have a DDL. Some have a formal syntax, such
as Image, while others may be conversational, such as Relate/3000. The
data structure description expressed in a DDL is called a "schema."

The final transformation, of the schema into a database, is done by the

database system. In most systems it is automatic with feedback in the form
of error messages, status reports, and statistics.

Implementation Considerations

The following items are factors to consider in judging the merit of a
particular database system. Until the perfect system is developed, some
will always be better than others on specific points. Different users will
welgh these factors differently. However, all should be considered before
‘a selection is made.

1. Mapping: What constraints are imposed when mapping from the model to
the schema? Do significant changes have to be made? Are some things
allowed, but not done because of performance considerations?

2. Data Manipulation Language (DML): The DML is the form in which requests
are transmitted to the database system. Is the DML powerful? 1Is it
easy to understand? Is it flexible? Can it be used from an applica-
tion program? 1Is there a "stand-alone" mode?

3. Performance:

a) Run efficiency: Are efficient search algorithms used? Is response
time good? Are (logically) unnecessary accesses to secondary
storage required?

b) Storage efficiency: 1Is most storage spac.: used for data? Do
indexes, pointers, or other "mon-data" items use up excessive
space?

4. Concurrency: Has adequate thought been given to the problem of multiple
users updating the database? What penalties or complications arisge

from shared access?

.

5. Restructuring: What needs to be done to change the database structure?
What resources are required? What effect does restructuring have on
existing applications? What must be done to initially load the data-
base?

6. Security: How well protected is the data from unauthorized access?
At what level or levels is security imposed: database, file, record,
or item?

7. Integrity: 1Is the database prone to develop internal inconsistencies
(broken chains, missing records, etc.)? Do aborts or crashes cause
problems? What provisions are there for checkpointing (back-up copies)
and journaling (transaction logging) and recovery?

8. Data Independence: Are application programs isolated from the physical
storage considerations? Can changes be made in the physical or logical
structure of the database without changing existing programs?

These implementation considerations, together with the strengths and
weaknesses of the model on which it is based, will be used to judge each
of the systems considered in the next section.

Three Implementations

This section of the paper will consider three database 8 :
ystems: Image
Relate/3000, and Rel*Stor. For each of these systems, the strengths and8 ’
weaknesses of the model and the implementation considerations will be dis-
cussed. Finally vendor information will be provided.

Image/Query

Image!? is based on the network model. As such it enjoys the benefits
of explicit entity relationships of the 1:N variety, and even extends the

concept by allowing the N entities to be ordered by the value of an attrib-
ute of that entity.

The DDL uses a formal, but concise, syntax. The mapping is straight-
forward with one glaring exception: a logical file (called a "set" in
Image) cannot both be on the "1" side of some entity relationships and on
the "N" side of others. This limits the system, physically, to two lewvels.

The problem is caused by the distinction between two kinds of files:
masters and details. Masters are direct access files where a record is
located by hashing on a single key. The hashing algorithms are effectively
implemented and work with good efficiency. Detail files are essentially
sequential-chronological files. Entity relationships are implemented using
pointers to form a linked list or "chain" linking all related records.

Each chain starts and ends on one record in a master set. The chain links
any number of records (64K maximum) in a detail set. One master record
may originate up to 16 different chains. One detail record may be linked

-9
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A variety of data types may be defined in the DDL. These are:

16 bit signed integer
32 bit signed integer
64 bit signed integer
16 bit unsigned integer
32 bit floating point
64 bit floating point
Character string

Zoned decimal

Packed decimal

No provision is made to add user defined data types.

Image's DML consists of procedure calls which are compatible with all
the standard languages. A summary of the procedures and their functions
appears in Figure 4. An application program called "Query" is supplied
with Image.‘l This program can be used interactively to access a database.
It also serves as a report generator. Its usefulness 1s limited by its
inability to look at more than one file at a time. However, it works very
well otherwise and is simple enough to be used by non-programmers. Manip-
ulations such as sorts and totals may be specified.

The run efficlency of Image is generally good. Performance problems
are usually the result of design errors. For example, adding a detail
record to a long ordered chain requires a sequential search of the chain.

If there are 1000 detall records on the chain, 500 of them will (on the
average) have to be read to determine the logical placement of the new
record. Normally this would require 500 disk accesses! Thus, long ordered-
chains should be avoided.

Another source of performance problems can be record-level locking.
Image uses dynamic locking to handle the concurrency. The locking may be
done at the database level, file level, or record level. The lower the
level, the greater the complexity12 and the greater the overhead involved.
The overhead at the database level is negligible; at the record level it
1s considerable.

Much of the time, blocking of records does not help reduce disk accesses.
There is a provision to store detail records, that share a chain, in the
order in which they occur on the chain. This physical ordering can only bo
done as part of restructuring and i1s not dynamically maintained. Thus
there is usually a requirement for one physical access for each logical
access.

Insertions and deletions require considerably more than one access.
To insert a detail requires a minimum of four acczsses for each chain in-
volved as well as the write to put the reocord out. A deletion will usually
require six accesses per chain.

The designer can consider these factors in mapping the schema and the
resulting Image implementations can be as efficient as corresponding
non-database applications.

12—
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PROCEDURE

DBOPEN

DBLOCK

DBFIND

DBGET

DBBEGIN

DBMEMO
DBPUT
DBUPDATE

DBDELETE
DBEND

DBUNLOCK

DBCLOSE

DBINFO

DBEXPLAIN

DBERROR

DBCONTROL

FUNCTION

Initiates access to a data base. Sets up user's access
mode and user class number for the duration of the process.

Locks one or more data entries, a data set, or an entire
data base (or a combination of these) temporarily to
allow the process calling the procedure to have exclu~-
sive access to the locked entities.

Locates the first and last entries of a data chain in
preparation for access to entries in the chain.

Reads the data items of a specified entry.

When logging, designates the beginning of a transaction
and optionally writes user information to the logfile.
When logging, writes user information to the logfile.

Add new entries to a data set.

Updates or modifies the values of data items that are
not search or sort items.

Deletes existing entries from a data set.

When logging, designates the end of a transaction and
optionally writes user information to the logfile.

Releases those locks obtained with previous calls to
DBLOCK.

Terminates access to a data base or a data set, or resets
the pointers of a data set to their original state.

Provides information about the data base being accessed,
such as the name and description of a data item.

Examines status information returned by an IMAGE pro-
cedure that has been called and prints a multi-line
message on the $STDLIST device.

Supplies an English language message that interprets the
status information set by any callable TMAGE procedure.
The message is returned to the calling program in a
buffer.

Allows program operating in exclusise mode to enable or
disable the "deferred update" option.

Figure 4

13- L3
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A file (or relation) is created by the CREATE FILE command while keys
are specified by the CREATE INDEX command. Examples of these commands are
perhaps the most concise way to describe the DDL. The accounting problem
will be used in these examples. Note that file names are limited to seven
characters. Comments are enclosed in brackets { } but sre not part of the
session dialog; computer output is underlined:

{Create the department file}

> CREATE FILE DEPART; RECORDS=23

ENTER FIELD NAME, TYPE, LENGTH{.DECIMALS}

7 DEPT, ALPHA, &

DEPTNAME, ALPHA, 20

DEPTHEAD, ALPHA, 20

/]

THE "DEPART" FILE HAS BEEN CREATED AS A PERMANENT RELATE/3¢@¢ FILE.

o]~

{Create the expense file. Here the description for each field is contained
in the CREATE command}

> CREATE FILE EXPENSE;RECORDS=23;FIELDS=(EXP,ALPHA, 4) (EXPDESC, ALPHA, 2¢)

THE "EXPENSE" FILE HAS BEEN CREATED AS A PERMANENT RELATE/3¢¢gg FILE.

{A command msy extend over multiple lines as follows}

> CREATE FILE ACCOUNT;RECORDS=1¢J;FIELDS=&

&> (DEPT,ALPHA,4),5

&> (EXP,ALPHA,4),&

&> (BUDAMT,DOUBLE, 13; COMMA=YES) ,&

&> (YTDCR,DOUBLE,13;COMMAmYES) ,§

&> (YTDDB,DOUBLE, 13; COMMA=YES)

THE “ACCOUNT" FILE HAS BEEN CREATED AS A PERMANENT RELATE/3¢¢¢ FILE.

{Finally the transaction file is created}
> CREATE FILE TRANS;RECORDS=60¢¢

ENTER FIELD NAME, TYPE, LENGTH{.DECIMALs}
7 DEPTCR,ALPHA,%

EXPCR,ALPHA, 4

DEPTDB,ALPHA, 4

EXPDB,ALPHA, 4

AMT,DOUBLE, 13, COMMA=YES

DATE, REAL, 8 ; FORMAT="MM/DD/ YY"
REF,ALPHA, 6

2/

THE "TRANS" FILE HAS BEEN CREATED AS A PERMANENT RELATE/3¢¢¢ FILE.

P P T B R )

{Next the keys are defined with the CREATE INDEX command. The SET PATH
command defines the "current” file for indexing}

> SET PATH DEPART

> CREATE INDEX BY DEPT;UNARY

TThe "unary" specifies that keys must be uulque}

> SET PATH EXP

> CREATE INDEX BY EXP;UNARY

Tmhe following index contains one key formed by concstenating two fields}
> SET PATH ACCOUNT

E CREATE INDEX BY DEPT,EXP;UNARY

~16-

{The following indexes each have two keys, each of which is the concaten-
ation of two items; neither key must be unique}

SET PATH TRANS

CREATE INDEX BY DEPTCR,EXPCR

CREATE INDEX BY DEPTDB,EXPDB

Iviviv

Each data file has one index file associated with it. Up to nine
indexes may be defined for each data file. All indexes for one data file
are stored in the one index file. The indexes are structured as "B-trees.
The B-tree is a tree structure which neatly solves the problems of making

additions and deletions to the index, and is very efficient for retrieval.

Appendix B of the KSAM manuallS has a good presentation on B-tree indexes.

Eight different data types may be specified for the fields. These are:

Character String

16 bit unsigned integer
16 bit signed integer
32 bit signed integer
32 bit floating point
64 bit floating point
Packed decimal

Zoned decimal

There 18 currently no provision for user defined data types, but this
feature is under consideration.

An external format is also specified which has several options and
some nice features. It is not as flexible as the PICTURE clause of COBOL
or the FORMAT gtatement of FORTRAN, but better than the facilities found
in Query.

The DML consists of two parts: commands and procedure calls. By far
the greatest power and flexibility is in the commands. The procedures
provide a better interface for application programs, in some cases, and
somewhat more flexibility. Both commands and procedures may be accessed
from an application program. The commands can also be used with Relate
running as an interactive program as in the examples above.

The diagram in Figure 5 illustrates the program structure of Relate.
The program Relate 1s the workhorse of the system. It is all that is
needed when Relate is run as an independent program. When Relate is used
from an application program, the "host language interface” library pro-
cedures are called by the program. These procedures, in turn, create a
son process which rung the Relate program. All calls to these procedures
are passed to the son process (Relate) for execution.

—-17-
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Command Function
SYSTEM Sets global parameters.
TERMINAL Specifies terminal characteristics.
UPDATE Merges selected files.

Those commands marked with an asterisk in the table above allow subsets
of the records in the current file to be selected in either or both of two
different ways. The first is by a range or ranges of values of fields that
are indexed. For example:

> SET FILE PEOPLE
SET INDEX NAME
YA /"G" PRINT

Ivivl

will print the records for all people whose names are in the range A-G.
The selection may be further qualified by a "FOR" clause. For example:
> "A"/"G" PRINT FOR DEPT = "SALES" AND SALARY > 250¢¢
will print the records for all people whose names are in the range A-G, who
work in the sales department, and whose salary is greater than 25¢¢¢. Both
ranges and FOR conditions may be compounded.
Again referring to the accounting problem the following dialog illus-
trates the power of some commands. As before, comments are in brackets,

computer output is underlined.

{Open department file and add entries to it}
> OPEN FILE DEPART

> ADD
ENTER DEPT, DEPTNAME, DEPTHEAD
DEPT? {Here the one field, or all three fields, may be entered. If

fields have been specified in a hierarchical form, only fields
that differ from record-to-record need be entered.}
DEPT? // {Returns control to command interpreter.}

{Next, a SELECT command is used to define an evolving view that combines
data from two different files. The COPY command then copies this view to
another file.}

> SELECT DEPART.DEPT,EXPENSE.EXP

TThis will select the dept # from the department file and the exp # from
the expense file. There are 8 records in the department file and 9 in
the expense file. A total of 8x9=72 combinations are pessible, and that
many records will be copied by the next command.}
> COPY TO ACCOUNT

TWe now have 72 accounts in the ACCOUNT file. We would mext like to
create one transaction for each combination of credit acct # and debit
acct # except that the same account number may not appe.r in both places.
This will give 72x72-72=5]112 transactions. There may be more elegant

~20- L3 19

ways to do this, but the following sequence worked. It was necessary to
create a temporary file similar to ACCOUNT but with different field names.}

> CREATE FILE TEMP; STRUCTURE=ACCOUNT

TThis creates a file of the same size and with the same field definitions
as ACCOUNT.}

> SET PATH ACCOUNT

> COPY TO TEMP

TTEMP now contains the same data as ACCOUNT,}

> SET PATH TEMP

> MODIFY DEPT; NAME=DEPTDB

> MODIFY EXP; NAME=EXPDB

TThe field names in TEMP have been renamed.}

> SET PATH ACCOUNT

> MODIFY DEPT; NAME=DEPTCR

> MODIFY EXP; NAME=EXPCR

TThe field names in ACCOUNT have been temporarily renamed. Names of fields
in ACCOUNT and TEMP now correspond to those in TRANS, Next, an evolving
view will be defined as the product of account numbers in these two files,
excluding cases where the two account numbers are identical. These 5112
transactions will then be created with the copy command.)}

> SELECT ACCOUNT.DEPTCR,ACCOUNT.EXPCR,TEHP.DEPTDB,TEHP.EXPDB WHERE&

&> ACCOUNT.DEPTCR <> TEMP,DEPTDB OR ACCOUNT.EXPCR <> TEMP,EXPDB

> COPY TO TRANS

Space does not permit a more complete display of the use of the com~
mands. A rather nice demonstration package is available from CRI that
shows more of the commands. A few hours "playing" with the sydtem is also
very instructive.

The programmatic interface consists of the eleven procedure calls listed
in Figure 6. Notlce that any of the commands may be used through the RELATE
procedure, A "cursor" is a file control block. Multiple cursors may be
used allowing multiple files to be processed concurrently,

The big problem with relational systems has always been run efficiency.
Part of the problem comes from the apparent simplicity of the model - it
is very easy to give a logically simple command that requires enormous
resources. One of the authors, while experimenting with Relate, inadver-
tently gave a command that required 72° = 373,248 logical file accesses,

It required about 40 minutes to execute and, but for good blocking effic-
iency could have required much longer. A better way was found to do the
same function in a few seconds.

The other source of low efficiency has been the indexing system, The
B-tree structure has solved this nicely and this particular implementation
is nearly optimally efficient. For example, a new index was created for
the TRANS file of 5112 records in 78.5 seconds of CPU time. This works
out to 15.4 milliseconds per record which is excellent.

Blocking factors are automatically chosen, and again, seem to be nearly

optimal. Disk accesses appear to be the minimum possible in most cases
tested,
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The DEFINE command is functionally and syntsctically similar to the
CREATE command of Relate. For example, the ACCOUNT file would be created
by the following:

DEFINE ACCOUNT
DEPT  STRING 4,
EXP STRING 4,
BUDAMT INTEGER 10,
YIDCR  INTEGER 1§,
YTDDB  INTEGER 19,
PRIME=2
SIZE=23;

The PRIME=2 clause indicates that the first two fields (concatenated)
constitute a unique key for each record, There is no provision for files,
such as the transaction file, where no combination of fields ylelds a
unique key. (Two transactions could be identical in all respects.) Like-
wise there is no provision for multiple keys. The single key may include
several fields (in order of declaration starting with the first). The
indexes are structured as B-trees with the advantages of ease of change
and efficient retrieval.

There are only three data types specified, and data is stored in ex~
ternal (ASCII) form rather than internal (Binary) form. Data type appears
to matter only when arithmetic operations are performed. The three types
and the upper and lower limits on their "width" are:

Integer 4 to 12 bytes
Real 8 to 12 bytes
String -—

These widths would allow both 16 and 32 bit integers, but only 32 bit
floating point, No formatting capability is included.

The DML is quite rich and nearly as complex as a programming language such

as Basic. This richness could be seen as Rel*Stor's strongest point. Its
complexity could be a weak point,

Before proceeding to the DML it is necessary to understand the program-
matic components of Rel*Stor and how they function. A program called the
Relational Data Handler or RDH is the main workhorse of the system. The
RDH 1s run as a son process of the user's process. The user's process
may either be an application program or a program called the Terminal
Interface Process or TIP. See Figure 7.

TIP serves as a conversational interface, tex: editor, and other mis-~
cellaneous functions. It operates in three diff:rent modes: control mode,
edit mode, and administrative mode., The control modc &' lows the user to
formulate queries, send them to the RDH, and see the results. The edit
mode allows the user to compose, edit, modify and sav: quzries. The admin-
istrative mode allows qualified users to define new databases, grant users
access to databases and retrieve data base statistics. There are 45 TIP
commands altogether as shown in Figure 8.

—24=
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Name
LISTUSER
NEWUSER
PURGEUSER
REMOVEDB
RESTRICT

WARM

TIP Administrator Commands

Meaning
list directory for one user or all users
enter a new user with RETRIEVE capability
remove a user from a data base directory
remove a data base
to be implemented

to be implemented

Figure 8
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The programmatic interface to the RDH consists of four library pro-
cedures:

Procedure Function

STARTRDH Creates the RDH process

TXTBFMGR Sends a query to RDH

PROJECT Returns one field at a time from the result of
the query

GETDESC Returns a description of the result of a query

Queries are processed in a "batch” mode by the RDH; i.e. a query is
passed to the RDH, the result of the search is placed in a temporary file
called the "result relation." The results may then be interrogated or
even saved as a new, permanent file.

Thus, in spite of the numerous TIP commands, it is the RDH commands
that constitute the true DML, and even include most of the DDL, Figure 9
lists the RDH commands and operators which may be combined in the usual
ways.

The RETRIEVE command is the primary read verb and the WHERE clause the
qualifier. For example, the following query would retrieve all transac-
tions debited to department #42 for expense categories 10-29 if the amount
exceeds $100.00.

RANGE X = ACCOUNT
RETRIEVE X.DEPTDB, X.EXPDB, X.DEPTCR, X.EXPCR, AMT, DATE, REF
WHERE

X.DEPTDB = 42 AND X.EXPDB >=1( AND X,EXPDB < 3¢

AND AMT > 100@.¢¢

The LOAD command may be used to load data to a Rel*Stor file from an
MPE file. It also may be used to add new records to a Rel*Stor file.
There is no update verb in the RDH commands. The APPEND command in the
TIP control! mode will update. The only other option is to copy the entire
file, modifying the necessary records. This seems to reflect a strong
"batch" orientation rather than an on~line orientation.

Little can be said about performance since the product was not avail-
able for testing. The batch orientation of the DML, however, makes it
likely that interactive processing, for any but a read only mode, would
be awkward at best and could be very inefficient.

Storage efficiency is likewise less than optimum due to the storage of
external rather than internal forms of the data.

Concurrency is not implemented at the present time. There are plans

to add it in 1982. At present only one user at a time may access a data-
base.
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Grading

In the table below, the features of each of the three systems have
been graded in ten categories. These grades are solely the judgment of
the authors. The grade meanings are as follows:

A - excellent, outstanding

B - above average

C - average

D - below average but useable

F - essentially useless or non-existent

X - unable to determine

Image Relate/3000 Rel*Stor

1. Mapping to system D B B
2. DDL and data types B B C
3. DML C A D
4. Run performance B B X
5. Storage efficiency C A D
6. Concurrency B C F
7. Restructuring D A B
8. Security _ B D D
9. Integrity A B B
10. Data independence C C C

Future Developments

This paper is the result of one small step in a project to bring to-
gether a cohesive and effective set of program development tools. The key-
gtone of this project is a data dictionary which would be shared by all
components. At present each system (Image, Relate/3000, Rel*Stor, V/3000,
etc.) has its own data dictionary (or fragment thereof) contained within it.

The time has come for a centralized data dictionary. The dictionary
would necessarily be complex enough to require a database to store it.
Systems could share the information and the data conversion procedures
ingtead of each having its own (different) version. The authors plan to
do future work in this direction.
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PRINTING

In order to control the printing out of data by means of the environ-
ment file, a modified version of the file equation can be used

which allows the environment file to be specified. This file

equation also specifies the target device ie. the HP2680A printer.

eg. ‘FILE PRINTOUT,DEV=EPOC,ENVsTESTENV;CCTL
("EPOC" is the device class name for the HP2630A)

Data which is sent to this device file "PRINTOUT" will be automatically
merged with the environment file "TESTENV™. 1t is sent in this form to
}he spooler and then printed out using the specified character sets,

orms etc.

INTERACTIVE DESIGN CONTROL

Since IDS/3000 has been designed with the non-programmer in mind,
no special programming language has to be learnt in order to make
full use of the features of this system.

All instructions to the system are entered by the user by means of
menus and function keys. In order to save on development time,
useful default values are provided by the software. These are par-
ticularly valuable when only relatively simple environments, forms
and characters are to be designed. Warning and error messages pre-
vent even an inexperienced user from making serious errors such as
erasing the product of an afterncon’s work!

‘When the woer has completed and entored ome menus, the system

asks him to coafirm his entries by repesting “enter”. Some

additional information may be displayed 2o lhl the user can be

quite enre that his entries are correct.

HP USERS’ GROUP
BERLIN 1981
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1FS2680 - ENVIRONMENT DESIGN

The environment file contains all the information required to con-
trol the printing of data:-

1 - Physical page information:
Paper dimensions
Number of copies of each page to be printed

2 - Print formatting information:

These printing areas are called logical pages.
Names of forms on which data is to be printed. Each form
must be attached to a logical page.
mﬂmdnlmulloﬂ:&lun-lyh
by from the
wpu‘ left hand sides of Ihlollulnnorll
may be placed automatically either in the centre of
the page or in one of the four coraers. If the form
does not it into the logical page, it may be scaled
down automatically. Howavar, if desired, the form
may project beyond the sides of the logical page. In
this case, a0 data may be written to the parts of
the form lying outside the logical page boundary.

Vertical formatting control for each logical page
Printing direction (orientation) on a logical page
Up to thirty-two different logical pages containing
two forms each may be specified. However, there is
& limit of 18 dif ferent forms which cen be printed
ou a physical page.

3 - Typeface information for printing data:

Character font name

Character font size

Character font orientation
Up to thirty-two character sets may be specified
within an environment file Each orieatation and
size of a character font is declared as a different
character set. Logos, signatures and other artwork
can be specified to be character sets and may thwe
be priated out as dats.

INITIALISATION

If the user wishes to make use of most or all of the features of
a standard environment file present in the system or of one of his
own environment files, this may be specified on the Initialisation
Menu. The desired features are then copied from one environment
file to the one that the user is constructing.

Among the rtandard eavironment files in the

system, thers are several which may be nsed

for antomatic 2:1 or 41 reduction of data.

This is especially aseful for storiag large

amousts of compater ontput ia archives.

HP USERS' GROUP
BERLIN 1981

Location and dimensions of printing areas on a physical page.

Ly 4



9 ¥

S
WI0J Y} JO UOIIAA
Jeuly ay3 uo pajuud j0u 51 pus pre uSwap v Ajaind =1 pus Y]
‘2321mbax 34 uol1e0] Iy A[981991d 1® SJUIWI[I WIo) 9T[d 03 Qe 3q
01 43pJO UT Jasn 3y) Aq PILJ15ads 3q UED SIUI| PAIQUINY 1M PLS Y
SAIV NOISad
moddo umoys e
£2X0q PUS $2U1] SUlmeIp Ul J[qIssod SUOIIELIBA Y] JO Sa[dUI¥Xa Jwog
S3PBYS JUAIIJJIP § UT BUIPEYS YO - ¢
32d£) § PUE 23882UYOIY} JUI[INO0 JUMISJIP ¢ Sumn SuLmesp xof - T
32dA} § PUT SMSIUNOIYY Jul] JUMIJNIP ¢ Susn Sulmelp urg - |
samie3) sorydess swos Jo asn
YvW 07 3[qissod 31 1 S[IAI] WLIOJ-qNS PUB WIOJ Y] 18 JUINIOM UIYM
SOIHAV YO WOd
TP[31J UTYIIA PIUTBIUCO
3q 150w £3q), ‘®jep Sunuiid 10] Pasn 3q ABW YIIYM SP[IJQNS - €
Tugpreq » 0} poyJjo0de oq Sve seom o) £y
PRI0I8 12010193 [v120ds J0 030] KWy “10u Jo pefmIen]
94 01 B} 3} J0YIAYA UR [0 EF posjonde o4 Lvex por)
o) B{mja Sujprey ¢ jo Son10d o) ‘sonppe U] ‘W
SBOLITA B) PUS FUOT}TIUSLI0 spmeod S%0; ox) J0 smo Lww 0}
j90 JNOTIYD peapsap Luw Tusa payj1oede oq Svem sfuppeey
SWI0J-qnS UIYIIA PIUTEIUOD 3Q Isnut splaly sSuIpeay aUIW Ursw
Sutkjioads 10) pue ejep Surjud 10 pasn aIe YoIym st - 7 Ay ur ;)umu;oo ® f‘q Paliels st (1) JUIWUOIIAUI Y} JO uonje|id
wms0; Jagyo 0 ~wod Y] -Sunuud 10) £[12331p pasn 9q UE JBY} ULIOJ ¥ Ul YORITIH
Ioan 30 o) SIS 041 10 FROHAIL S 01 PeEd o pesom 3y} 0} papEO[UAOp 3q UED A3} 1Y} 08 pajidwod 3q IsnW Layy @m
4 Lo pet 21 BioH, Linichume) ® 6} pese 0y """".'l;:'o 590 - 1 JUIWUOITIAUA Y} OJUTI PAIFIUI UIIq IABY MIFIurered PaliEap [[8 UM
:JO BUNSIEUOS INJINIE ® IATY 3q ABW WIOJ GOUd NOLLVTIIWOD
“UOIEIN JIpOU pue JUIWAO[IAIP JO 388 104 “[RUIULII) sotqdess i ue
Aruo Sumn uSisap swiI0) JAIIORIANNUI J0] pasn 71 awwesSoxd WHOASAI YL
FULIOJ pIWBU Jualajjip ‘SULIOJ 9Y3 UIYIIA $3X0q YI¥[q
ulejuod ABUl J[1 SWIOJ Yoeyg 'sa[l) m;-ldoj IdW pIepuEIs Ul patoys Bulfjroads £q sWIo] UT¥)132 UO BJBP mo’quqq 01 'alqgno?jq as.m(ln
I 191Ul 1ase7] 3y} uo B)Ep Fuljulld 10] pasn aIv YOIYM SUWLIO] JOW 1| -9WIEs 3y} aq [[14 ULIO} Y2¥a U0 pajurid €1Bp Y ITYm SULIO)
U191 JIp O} BUIUTEIUOD YIwa - patjioads aq Aew 5a1dod U JIp
! 14812 03 d) "AdO2 Yo% Uo pajuLad 3q 03 SULI0 O] JBIIPUT U U0 ‘NUIW
H STY) YU -9[doad JUaIIJIP 0 UOKINGIISIP JOJ ULIO) JUAIIFJIP € JO
F Sunisisuod Adod yows Yiia Jaded uoqres Jo asn Y} IjE[nWIis 0} papudjul
NDISTIA SWHOd - W404sdl i e Yorya suiroj Ados-njnw Suifji1oads 10J nuIW [E193d% € 81 22y [
E SWYOd AdOD-LLTNKN
H
H
i
e 1861 NITHAYH adwidovd Eﬂ H I auwiovd
4N0YD SUASN JH LLFTM3H —00HD SHASN 4 Limman 19—

[ T P R —



IDSFORM

- GRAPHICS OPTIONS

Salid aingle lise
bertad line

avhed lise

bet-tanh Line

This salid lisa

el tickmees detted Line
Nide dusind Line

oo dotted Line

SvAls nide dosied 1ira

Ml combinations of thess lisa types
and thickesssss are pessible. They

woy b opecifiod on Dha grighice mme.

R ,
] ]
' ]
] ]
] ]
| S o
R
i i
i i
| EE Jd

S
i i
| SR |

Pristed vy the HPIEMA Laser Printiag fystem

La 7

Pronted by tha HFTS008 Lasar Printing Byaten

IDSCHAR - CHARACTER SET DESIGN

Characters, logos and other artwork used for printing on the Laser
Prin_t;r :re stored in standard MPE files. Two file types may be
specified:

1 - Character Set Files: each of these files is used for a com-
plete typeface ie. all sizes and orientations of each charac-
ter are stored in a character set file.

2 - Logo Filex each of these is used to store a particular logo
or piece of artwork in all of the desired sizes.

IDSCHAR is the programme used for the interactive creation of charac-
ter sets and design elements by means of an HP graphics terminal and
an HP digitiser or graphics tablet. The basic storage unit of a

character set or logo is the character cell.

CHARACTER CELL SPECIFICATIONS

1 = Cell dimensions (maximum size is 255 x 255 printing dots
Ja 16 cm or L4 inches square)

2 - If proportional spacing is to be used for printing
3 - The bounds used for proportional spacing
4 - Positioning of the cell relative to other cells when printing.

PROPORTIONAL SPACING

Character sets may be defined as being proportionally spaced ie. the
printing position of a character on a line depends on the width of the
previous character. For instance, in the final printout, the space
takern up by an "i" will be much less than that taken up by a "w"
Within a character cell, the bounds used for proportional spacing
may be specified.

DESIGN AIDS

Outline Generation:

In order to simplify the task of designing characters, logos, sig-
natures etc, an HP digitiser or graphics tablet may be used to trace
the outline of a piece of artwork. Within IDSCHAR, this outline may
be stored, magnified or moved within a character cell. If

the user 18 satisfied with the outline, he may fill it in manually or
automatically with printable dots.

— HEWLETT HP USERS’ GROUP
ﬂn PACKARD BERLIN 1981
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— HEWLETT
m PACKARD

OBTAINING PRINTING INFORMATION

Several intrinsics can be used to obtain information on the following:

1 - The character fonts in use

2 - The logical pages in use

3 - The current state of the print job

4 - The width of a given character string in dots
§ - Error information.

GLOSSARY

Cell File: An MPE file containing character cells ie. charac-
ters, company logos, signatures and other graphics

elements.

Character Cell:  Storage unit within a cell file which contains a
character, logo or signature etc of a particular
font, size and orientation.

Dots: Since the HP2680A printer prints dot patterns, cell
size for instance may be specified in terms of dots
(180 dots per inch or 71 dots per centimetre).

Environment File: An MPE file containing all the information re-
quired for the printing out of formatted data
together with any desired forms.

Forms File: This is an MPE file containing one or more forms.

Logical Page: This is a printing area defined on a physical

page which is used for printing data and forms.

Multi-copy Forms: This is a feature simulating the use of carbon
paper in sending the same data on different forms
to different recepients.

This is the term used in the printing industry in-
dicating type size. As a general rule, there are

70 points per inch but the exact point size of a
character also depends on some other factors apart
from the height of the letter.

Point Size:

Proportional Spacing: Variable spacing between letters depending on
the actual width of each individual letter.

L4 1,

Frinted by the HOZEBOR Laser Printing Systen

HEWLETT

— 2} Packaro

HP USERS’' GROUP
BERLIN 1981

CONCLUSION

For the user who wishes only to print out a report or a memo on the Laser
Printer the task 1s made easy by the use of default values available

within the system while the user who wishes to make use of all the fea-
tures of the Laser Printer is enabled to do so by the great flexibility

of the software.

Jist August 1981 Anthony Stieber

BGD, Peripherals Group, Boeblingen
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page 2: DATA CONCENTRATORS IN FOCUS FOR MINICOMPUTER-USERS

REMOTE

NTRAL ™ LS
SowuTER

REMOTE

'.'.“

MULTIeLEXER ®

Fig. 1. Two approaches to linking multiple terminals to a
central computer: (a) using a separate line for each
terminal and (b) using a single multiplexed line.

Most PTT organisations provide for asynchronous modems
only two alternatives:
1. a modem for 300 baud ( 30 characters/sec.)

2. a modem for 1200 baud (120 characters/sec.)

These low speeds do surely not encourage to operate with
more than one CRT or printer - since, even with 1200 baud,
to £ill on CRT screen takes 16 seconds. The unsatisfying
transmission speed in conjunction with the lack of error
correction has carried asynchronous communications into a
dead end.

Another alternative was to use time-division (TDM) or
requency division (FDM) multiplexers that enable terminals
to share a telephone line (FPig. 1b). However, the lack of
sophisticated error-control routines inherent in minicom-
puter-supportsd Teletyps-compatible CRTs, printers, and other
remote peripherals results in unacceptable line-error rates
with this approach.

e../ 3

L5 3

page 3: DATA CONCENTRATORS IN FOCUS FOR MINICOMPUTER-USERS

The error rate problem is especially acute with high-speed
time division multiplexers that operate at the maximum rate
for a single voice-grade-circuit. The best error rate quoted
by any supplier, including the telephone companies, is 10'6.
This translates to one error every 90 seconds at 9600 bps;

at 4800 bps, one error every three minutes; and at 2400 bps -
the minimum line speed required to fill a CRT screen in a

tolerable time frame - one error every six minutes.

This error rate is overcome when multiplexed data communic-
ation networks use mainframe processors as hosts because

the terminals automatically retransmit data contaning errors.
As a result, mainframe terminal operators see only a slight
degradation, if any at all, in terminal response when an
error occurs. However, when terminals are linked to a mini-
computer, erroneocus data blocks csnnot be retransmitted.
Moreover, implementing a data communications link based on
TDMs and minicomputers can be expensive. Modems needed to
operate at 9600 bps can cost as much as $ 5000 each, or more
than three times the cost of a multiplexer alone. Even at

slover speeds, this equipment is costly.

The need for intelligence

To implement a multiplexed multi-terminal network, mini
users need “smart” multiplexers that will enable them to
hang more than one terminal off a single line at each site
while providing the error-control required for efficient
operation. In addition, minicomputer users need to use
high-speed terminals to minimize operator waiting time
during interasction with the computer.

To provide these capabilities at a price mini users can
afford, several US companies, such as MICOM SYSTEMS, have
introdiced microcomputer-driven data coneentrators. These

devices typically handle four or eight channels.

.../4
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to suspend data transmission temporarily. For example, the N
slave MicroB800 if an ENQ (Control E) is entered from the

MicroB800 takes advantage of the fact that most minicomputers
terminal and the high-speed communications link between

will suspend transmission either on receipt of a special
Micro800's is down. Thus, the terminal user is kept advised

control character (XOFF), or on the dropping of the Clear- A
of fault conditions in the communications system.

to-Send interface control signal. Transmission will resume

when the system receives the XON control character or when
Controls and Indicators

Clear-to-Send is raised. . .
The Micro800 includes as standard a comprehensive set of

status displays and a thumbwheel switch behind the Micro800

If buffer overflow continues and data is lost, an appropriate
front panel. The 3-position thumbwheel switch provides for

message 1s sent to the affected terminal. The Micro800 also .
activation of two fault-isolation loopback tests and a self-

automatically transmits a "LINK DOWN" message, when the
test of the local Micro800 unit.

communications link between Micro800s is down. In short,

the concentrator advises terminal users of fault conditions
The Local Composite Loopback test position causes the composite

in the communications system.
output from the MicroBOO to be looped back to itself for test-

ing of the local concentrator.

In the meantime Micom has installed more than 20.000
The Remote Composité Loopback test position causes the comp-

MicroB800's, many used as terminal ‘cluster controllers' in
osite interface loopback test to be performed remotely to

DEC, Data General, and Hewlett-~Packard systems. For many
test both the local concentrator and the transmission link

of the thousands of customers already using the first
to the remote concentrator.

generation Micro800 Data Concentrator besides the easy "do-
it-yourself installation” the most remarkable feature was

the "do-it-yourself troubleshooting".

Do-it-yourself Troubleshooting

imir-Schieifentest
Any item of data communications equipment such as the Micro800 Lokaler Primér I
- =
.V MICRO OOD\V l OEE
Ausenstete]

data concentrator must be connected to a variety of equipment

MICRQ 800
Zentrale

oaer
Modem

R ‘

stells

supplied by other vendors (modems, lines, data terminal Lokaler Kanal-Schieifentest

equipment), all of which can and will malfunction from time

MICHO 800

to time. Since the MicroB00 is designed for do-ieyourself mcro 800 baatolie Primé
installation, it also incorporates built-in test features N
to facilitate do-it-yourself troubleshooting. cov o 10 3:§zmﬁ léﬁl‘
N |
The intelligence of the Micro800 is used, for example, to mcaoaooDnhn«onnnhbﬂw*"‘;‘:‘_“":ﬁf”mm
MICRO 800 ANilv-  wiedethal-  Alarm CPUY-

provide the response "LINK DOWN" automatically from the MIGRO 800 banatatie

Zenlrale Fun wntege  Anmgs  Anzege

CD AT SL AT CL LA 80 CO RA

Fem-  Putter Al
achieien:  Uberlaul Schisifentesl-
Anzeige Anzewe

5 Sync -
Anzeige  Verust

«e 7 TACT Option
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page 10: DATA CONCENTRATORS IN FOCUS FOR MINICOMPUTER-USERS

for system restoral.

Dynamic Channel Reconfiguration permits the data rate to be
changed for a selected channel or permits activation of local
echo or generation of specific delays for carriage return,
line feed, and form feed, temporarily overriding the channel

configuration selected by DIP switches.

Remote Busy permits busy-out of dial up modems attached to
individual channels on the remote Micro800/2, facilitating

centralized access control in timesharing computer systems.

Centralized Troubleshooting is available from the Command
Port, including the full capabilities of TACT as well as

control of local and remote composite loopbacks.

Alarm Messages with time and date of occurence are generated
automatically each time the Micro800/2 locally or remotely
experiences a buffer-full or buffer-overflow condition,
encounters unusually high line error rates, or loses synchron-
ization or ‘carrier' on the high~speed composite data link.
Analysis of the message log helps pinpoint telephone line

and modem problems.

Pericdic Reports at user-selectable intervals or on demand
provide statistics on data traffic, average and peak buffer
memory utilization by channel, block retransmissions, and
telephone line quality including outages. Analysis of these
statistics shows trends in telephone line quality and provides
an indication of the ability to add additional channels or
increase the speed of existing channels to improve service

and plan for future growth.

/1
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SYNC-Option

Forthermore, I like to mention the Sync-Option. In addition

to the asynchronous terminals it allows to operate four
synchronous CRTs or printers. They may either run in character-
oriented protocols (BSC) or bit-oriented protocols (HDLC/
SDLC) .

I am confident that I have been able to express to you the
benefits of using data concentrators since they provide
enormous savings in terms of telephone line and modem costs.
As carried out in my example of a cluster-configuration
with 8 terminals you will need - instead of 8 expensive
telephone lines and 16 modems - one telephone line and two
modems only. At the same time you can use fast synchronous
modems up to 9600 bps instead of asynchronous low speed modems
with maximum 1200 baud only. Automatically, you will have
gained an error correction which reduces transmission errors
practically to zero, Besides this, all these advantages

do not load up your minicomputer system. No hard- or soft-

ware~-changes are required.

Nowadays, since savings are more and more becoming a must,
the usage of data concentrators is the ideal and most effect-
ive tool for cost reduction. Therefore, data concentrators

should be considered in any data communications concept.
Asynchronous communications supported by data concentrators
are by no means old-fashioned but state-of-art technology

with progressive means of cost savings.

Due to the high compression technique telephone lines will be

more efficient and transmission will become error-free.

... /12
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DISTRIBUTED PROCESSING - A HEWLETT PACKARD SOLUTION

MaTTHEW O'BRIEN

M. 0'BrieN

HEWLETT PACKARD GENERAL SysTeMs Division
19410 HomesTeap Roap

CuperTiINg, CaLiFornia 95014

DISTRIBUTED PROCESSING

A HEWLETT PACKARD SOLUTION

Matthew O'Brien

Section Manager

Hewlett Packard General Systems Division
19410 Homestead Road

Cupertino, California 95014

The purpose of this paper is to present a new concept
in the way in which data processing is done within any organ-
ization which presently utilizes a central mainframe computer
with terminal access distributed between many users.

The term distributed processing has had various meanings
through the development history of different computers. One
meaning that might be attached to the term is that which also
might be called aray processing. This involves an array of
processors distributing the power of the CPU and performing
tasks in parallel to accomplish the eomputation in a shorter
period of time, This is definitely not the meaning that I
wish to attach to the term distributed processing.

For the purpose of this discussion, the following phrases
characterize 'distributed processing”

~ localization of some computational power and program memory

ory

Page 1

01




h 10

¢ afey

- aweu §37 Amstl 03 PanNURIUCD JDUBUAUTRT JO TRAIT
Auessaoau pue yNQq ‘asuadxa §37 PAMOY ‘Nd) ayy BupugIad
ur spew asam swawascdut jeasd £q quam smeak ayy sy
*AT1o9.u00 Butmaogsed 1 deay
Q) ddueudurew Jo qunouwe ay} pue jJun Bupssacoud Te.jusd Iy
Buronpoxd Jo asuadxa jeauB ayy Buraq UOTSSNOSTP STYY JOJ Krewupd
) ‘pIIETXD TS SUOTIBITUT] TRWAWEPUN ‘JIASMOH  °SHSE)
Teuoreyndwod 9ssaAtp Butwaojsad ur Apdes m3.8 4sasequp pue
TUssaoons sem qodoud uandwod arpodloud Ausrmie eyl
uomeynduod aup-reas aonpoxd oy
Syun AJBTIre 3y} YItM AToaJp wayy atdnod o3 susquinu
yBnous jeaB ur pue ‘yBnoud arqerxd ‘ysnoud apqedeo
4agndwod e sonpoad 03 arqssoduy AfEOTIOTIUYSI] SBM 91 -
SUCTIETMOTED JeTIwTs Jo ssequinu af.et waopiad o
‘asodund a18uls & 403 ARSJET pajonsisucd sem auppoew sy -
‘Sucseal omg 203 Jndwoo auegurew
A Jo aousd.pwa ayy Burmoys Ut TEM saAses apdwexd SL
“ymsau AJojoegsTies e sonpoud 03 SUCTIEMOTED JO SpuESNOy)
Jo spaspuny Auew waoyiad 03 ALessaoau sem 91 ‘passOp sem
Koe.nooe qeaUd YONS pue PIATOAUT UM SITQRLEA Auew Os
SY ‘yIhwize pue UCREAST® TR.LIEq 35400 Jo pue AJTsuap
opydsowse ‘SUOTIPUCD PUTM ‘AqTMIIeToA pue ssew a8seyd ‘Iz
§SeW TEUS JO SUOTTpuod Furisea uapun syied srRodod Awrmie
Jo s91qe] JuuEquUod }ooq e donpoad 03 SUCTIETNOTED oY) dJoM
sodwexa snowej jsow 3y Jo auo sdeyssqd °ssaooud uomemITed ayy

£ 10

2 afed

BWONE PINOM UYOTYM JUTOBW DJUC.NOI@ UB BURON.JSUCD 03Ul

unBaq auam suorieSyisaaut ‘uoTIETATEd puey pue Tequaw JO SMOJJ

3WanNXa PIATOAUT YoTyM swayqosd aTpuey 03 JBpJO Ul “uomoung

BUIO.AUCO 2O BUTIOS JOYI0 AUIOS JO SJ3qUNU YI[M UOTENOTED

JAUYd alpuey 03 pajon.Asuod LI pey SaURoem KJejuawypru

‘S,0n6T At ayy pue s,0£67 2787 3y} O3 O  “UCRETOTED

2 uoneinduod jo Sunowe 3BT waojid 03 §30TAIP OUCHOIR
Bumon.nsuod Jo Jmsau 3sJf Ay sem Jondwod dweyureuw Iyl

*UCTIEOYJLETO P3au f1d) dweyuruw pue

Jndwoo Teuosusd swaay ayy ‘Burpascoud auojed 039 ‘Ajnmnoes

aouewJo3Rd ‘Lrn ‘aorud Ul sadueape JEITD O3 SpeIT uome.nByy

-uod swyy ‘quateaaxd ulaq sey yoTYm NdJ Te-UID B 03 IdeJUANUT

Teutusa) aduws ayl aflun  °*nNdJ dweyurew e Jo Jumstsuod

apou Te.used e punose sJsanduoo Teuosuad, pawda) uaaq sey jeym

Jo dnou8 e usyeBoy Bumsgsnto Aq paAsTyOR ST UOTUM 1By} ST

o) pawsajau Juwssaooud pajnqrasip ayl cspdwexa jPLoU0d € JO

uopejuasaxd ayy M padses8 Afses asouw a.e s3daoucd ayy se

‘uoneSyLRTO PoOjsJapun A[ISEd uUe SjueLIEM UOTIIUTJSp STUL

wdUTYoRW du0 - uew 3uo, Jo ABuduls jJo jdaocuod -
stesaydriad pue 93e.03s SsPW TE.UID paseys Jo AN -
saseq Bjep [edof Jo sueaw Aq Afoeard jo aoueuajurew -
SNd) PRINGQLNSTP Jo syjBua.gs JaTiered ayy JO uopezdma -
oljJe.} UOTEdTUNWWODERTIep JO UOTIeZIWIUIW =

aseq ejep pue uomejndwod JoJ apou Te.nuad € Jo adueunuRw -



central processing unit.

The purpose of this immediate topic is to stress that
the computational structure of the mainframe developed
not due to its inherent suitability for the jb, but due
to technological limitations in producing inexpensive, portable
and reliable computational machines of enough capability
to allow each user his own processor. Granted this limitation,
the only practical solution required a central processor with
multiusers timesharing the CPU through terminal ports. This
multiuser aspect allowed sufficient utility to amortize the
comparatively expensive CPU, and continues to be reflected
today in the continuing drive to allow greater numbers of
users to share the same machine, driving down the per-user
cost of computational power.

Turning now to defining the meaning of personal computer,
it must be stressed that the term can produce varied opinions.
The preferred definition here is a microprocessor-based
processing unit with additional local program and data memory
and some form of mass storage and 1/0 capability. More
abstractly, a machine with sufficient power and utility to
be used in a stand-alone mode with the capability of being
programmatically altered to perform a very wide range of
tasks. The last point is important as it is wished that
programmable calculators be excluded, their use being too

limited to manipulation of numbers and device control
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The element that has made possible the personal
computer is the large scale integration of many semicon-
ductor devices onto monolithic chips, This has led to
the realization of an effective processing unit which is
inexpensive, very portable and highly reliable.

Personal computers cost a fraction of the price of their
computing counterparts of ten years ago, and fill the
requirements of cost, reliability and portibility
necessary for personal use.

Subsequent to the emergence of the first micropro-
cessor and the continued density improvements of RAMs
and ROMs in the late 1960s, there emerged the use of
these components as a replacement for large amounts
of combinational circuitry that had previously been
needed to perform certain electronic control functions.
These first uses of microprocessors did not justify the
name computer, as no means of user programmability was
available.

By the mid-1970s the personal computer began to emerge,
tentatively and lacking in capability, amount of memory,
sufficient /0 and most importantly, software. Given these
realities, the machines generally found usage solely as
means of technological amusement and as a means of playing
simple games, By the late 1970s a fundamental change had

occurred and personal computers began to be used in serious
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# allows managerial control of the security of data bases

makes the backup and physical security of important data

more predictable and controllable

removes from the hands of unskilled operators the
necessity for determining the validity of the data
base and the funtionality of the computer

#* ensures all data processing of critical nature

uses the same revision application

inherently allows communication between users as
it implies a common network
# allows access to higher levels of networking as

mainframe serves as efficient port

additionally, it is most probable that while technology
will bring cheaper peripherals and memory to the personal
computer, it will probably always do so to the mainframe
* finally, it appears that perhaps a new generation of
supercomputer might appear using Josephson junction
technology, but the cooling requirements will obviate the
small size and portability of microcomputers
Enough said regarding the essentiality of the mainframe
and the inevitability of the microcomputer. Let us now
consider a pair of specific computers; the HP 3000 mainframe
and the HP 125 personal computer. Explaining the HP 125 and
its interaction with the HP 3000 shows where Hewlett Packard

believes the computational system for the medium-to-large
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organization is headed.

The HP 125 has been designed to be the foremost personal
computer available today. As is the case with all Hewlett
Packard products, we like to think that the HP 125 offers
the customer not a piece of equipment, but also what we believe
is more fundamentally important - it is a solution. It brings
what we believe are the typical strengths of Hewlett Packard
to what is now a somewhat chaotic and young product area.
Hewlett Packard has been recognized for some fundamental
precepts by which it does business; that the satisfaction of
the customer is most important. This is not only the correct
attitude, it also has proven to be a good business practice
as it has over the years built a clientele of loyal customers.
As such, the HP 125 stresses good price/performance,
reliability, serviceability, and presents a total solution
composed of not just the product but also the system
interaction and software to make the hardware investment

meaningful.

The HP 125 is structurally based upon the HP 262X terminal
family, sharing some common assemblies. The terminal and CPU
portion appear outwardly much like a HP 262X terminal, with
the mass storage and peripheral devices being connected to

an extended 1/0 panel on the rear.
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dented amount of microcomputer software to the purchaser.

As mentioned, the terminal portion of the HP 125 is
a fairly advanced data terminal, utilizing softkey structure
to access such features as the mode of logging data from
video memory to either the integral thermal printer or
the serial printer connected to the 1/0 port. Softkey
tree selection of functions now only serves to lessen the
amounts of keystrokes necessary to select functions, but
also serves to guide the user.

The softkeys within the HP 125 not only have the
inherent functions embedded within them to implement
the terminal features, but are also user programmable
to contain up to 80 bytes which can be used for every-
thing from string substitution to escape sequences
which actuate execution of subfunctions contained in
applications, Each user programmable softkey can be
accessed from either a keypad stroke or an application
program for user selection. An application or user
programmed pneumonic label can be placed within the
bottom two rows to correspond to each of the eight
programmable keys.

With these advanced terminal features, the HP 125
offers advanced features for a CP/M stand-alone

computer system.
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The HP 125 maintains a separate terminal function-
ality within {ts operating capabilities, When power
is applied to the system it normally defaults to the
terminal mode of operation, with the selection of
loading the operating system to become a microcomputer
being selectable by the depression of a single softkey.

As a data terminal, the HP 125 has capabilities similar

to those of the HP 2621, with some enhancements common
to more advanced members of the HP 262X terminal family.
Additionally, it presents some features not previously
available.

First a brief description of the terminal capabilities
of the HP 125 before a discussion of those terminal features
unique to it.

As a terminal, the HP 125 presents the user with 24
lines containing 80 characters of text. Also on the
screen are a 25th and 26th row containing the labels for
either the embedded softkey tree structure, or when
selected, the user programmable softkey pneumonics.

The terminal allows selection of half-bright, underline,
inverse video, or blinking enhancements on a line-to-line
basis,

The keyboard is the full extended keyboard which contains
dedicated cursor control, scrolling, softkey, numeric pad,

and screen-oriented editing keys.
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user (CP/M operates in a full duplex mode) can be viewed for
debugging. Further, were the user to map datacomm port 1 as
the input for the CP/M CPU (conscle in), the remote viewer can
also run the program and allow the direct operator to watch
in order to learn the correct manner in which to run the
application.

As another example of the value of this feature,
consider a CP/M application written to perform an
accounting function. Within the application, various
output is routed to either the screen or to the printer
for hardcopy. Often it is desired that this fixed
output routing be altered, perhaps to obtain hardcopy
of items normally sent to the screen. With the HP 125
/0 map, this is easily accomplished.

Another distinctive feature of the HP 125 is that
all the ROM-based routines which give the terminal
portion of the product its capabilities are vectored
through locations in RAM upon powering the system on.
By this means, an application which doesn't prefer to
use the terminal capabilities as dictated by the ROM
routines can intercept the routine call and substitute
in RAM its own specialized routine. An example of this
ability Is also lustrative:

In the normal mode of operation, the cursor control

and editing keys as supported by terminal firmware allow
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the user to manipulate the text on the screen directly.
However, this 'feature' may not be desirable while in the
midst of running an application. The application can
consequently be written to intercept the keystroke process-
ing routine and can then trap keystrokes which are extra-
neous to the application previous to returning control to
the terminal ROM code for keystroke execution. Or by this
means, the functionality of keys can be altered.

By this method of embedding a high degree of functional
capability in ROM but yet allowing customization of routines
critical to certain applications, the HP 125 goes well
beyond the capabilities of most microcomputers. Very
sophisticated terminal features are ROM resident, and special-

ized features are application programmatle.

Understanding the HP 125 from the physical and features
standpoint allows us now to address the unique capability
that Hewlett Packard brings to the field of making distributed
processing an asset for organizations with large and diverse
computing needs.

In a previous section, the permanent and essential
nature of the mainframe was discussed. As present users
of the HP 3000 computer can probably attest, a majr
usage of the system involves the creation, maintenance

and access to data bases which allow the smooth function-
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Additionally the HP 125 supports a graphical display package
which allows significant data to be displayed by means of
bar charts, ple charts, etc. With the HP 125, the data for
display, analysis and charting can interactively flow over

the terminal data comm port to and from the personal computer
and the mainframe. All data is from the common base of the
mainframe and represents the organizations most recent and
accurate figures. All results of analysis can immediately

be re-entered into the common data base. Standardized
reports from functional areas can access the database from
other areas in which they don't necessarily have involvement
as to the generation of data, but from which their respective
areas can be directly affected.

All functional areas can present reports that are stan-
dardized across the organization as to format. Data flows
efficiently between organizations, as data entered by one
area becomes immediately accessible for all users. The
security of the data base is cared for by the information
services group, guaranteeing against the hazards of losing
critical data. The access of individuals to data is
controlled by management; the HP 125 can be programmed to
allow only visual display of the data without user
copying to printer or disc while the initial access can
be protected by the HP 3000 using passwords.

The strength of the HP 125 is its interactive ability

Page 20
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to dynamically perform as a port to the mainframe, a
stand-alone personal computer, or a synthesis of the two
functions. Stressing the dual nature of mainframe access
for data interchange with local analysis, the HP 125 features
utility programs which greatly simplify the user interface
and lessen the need for sophistication in performing complex
or powerful analysis of mainframe data.

As an example, take the purchasing department in a large
organization. One of the areas with the greatest potential
for cost minimization is the timely and careful control of
inventory. Suppose that this organization does basic manufact-
wring of a wide line of products with many subcomponents and
consequently has fifty buyers interacting with a thousand
vendors regarding tens of thousands of purchased parts.

Due to the common and large data base needed to track the
tens of thousands of parts, the HP 3000 presents a good chaice
for a central mainframe, probably also functioning for other
purposes within the organization. By utilizing the HP 125
as a personal tool for each of the fifty buyers, an extremely
powerful controlling application can be quickly written for
use by each of the buyers.

Organizing the overall data base using the HP 3000 and
IMAGE, the HP 125 can be used serve as the user interface
into the larger database for each user. Data is taken from

the mainframe into each of the fifty buyers personal computers.
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TERMINAL 1/0

AN _ENGINEERING FEEDBACK SESSION

JIM BEETEM

TERMINAL 1/0
AN ENGINEERING FEEDBACK SESSION

1. SHOULD HP SUPPORT THESE FACILITIES ON FUTURE POINT-TO-POINT
TERMINALS?

A. HALF DUPLEX MDDEMS

B. DIFFERING INPUT/QUTPUT LINE SPEEDS

C. PAPER TAPE MODE (TAPEMODE)

D. HP 2615 (MINI BEE) TERMINAL TYPE

E. TERMINAL TYPE 11

F. HARD COPY DEVICES WITHOUT BACKSPACEABLE CURSORS

("REAL" TELETYPE ASR 33's)

2. WHICH NEW TERMINAL FACILITIES WOULD BE VALUABLE FOR EUROPEN
USERS?

PRESENTOR

JIM BEETEM
INFORMATION NETWORKS DIVISION

RN RERR

STILL WAITING FOR FULL TEXT
(ED1TOR)

021
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COMMAND LEVELS RESTRICTIONS
Printer level commands are escape sequences which are hard to remember and DAISY/3000 is hardware dependant. It has been written in SPL, which is known
difficult to use. The user does not have to worry about them with DAISY. only by HP computers. Conversion to PASCAL may be possible,
Basic level commands have mnemonic names and are much easier to use. They The escape sequences controlling the output devices have no standards, and neither
also aenerate all of the required escape sequences for the desired operation. o the features of printers. Therefore, only one printer could be selected as the
However, the user seldom has to he concerned about them, unless he is the output device, so that all of the advanced formatting features and special effects
oerson creating macro libraries, could bhe realized. Thus, formatted output is availahle only with the DIABLO
printer.

Macro level commands are the main tools used when entering texts to he format-
ted. Macro commands are named and defined by the user. Thus, their names Even if the escape sequences could be converted, a display terminal cannot show
and function can be designed according to the user's demands. all the necessary formattino. An example: A very normal situation is to have
margins at columns 9 and 79. With proportional spacing, this area contains
85-100 characters per line and an 80 column display will cut the line and could
MACRO LEVEL BENEFITS not possibly show the right justified marqins,

As known in the other orogramming lanquaaes where user defined macros are
available, the macros are the key to effective and structured programmina. The
same also applies to text processing and especially to flexible text entry.

DAISY: COMMANDS

This section describes the basic level commands by classes, More detailed infor-

Some noticeable benefits of macro level commands are: mation can he found in the "DAISY reference manusl" and in the application notes.

- Short commands do a lot. Thus, complex series of commands or often used

. Com H
phrases can be referred to by a single name. ommand classes are:

Define files

Define macros

Modes of operation

Size of page

Vertical movement

Horizontal movement

Special effects

Automatic titles and footnotes
Graphics

- Flexibility. Just changing the macro library will result in a totally different
output format or changing a macro definition will have its effect throughout
the text.

- Mnemonic names can be used in any lanquage.

- Less errors. A correctly designed macro does it right always and there
remain only typing errors which rarely can be avoided.

- Less work. Once designed, macros can always be used.

Automatic table of contents and keyword index
Conditional commands
- User procedures
Hyphenation
Miscellaneous
- No need to adjust the text on the display. The user simply writes the text - End
and the macros always do the proper formatting. - Edit

- The user can concentrate on WHAT he is writing, NOT HOW he is writing.

- No regressive way of thinking. Each macro can cancel all unwanted states
set by other macros. Thus, each macro STARTS a block of text.

033
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DAISY: application note 2/81

HOW TO MAKE FLOWCHARTS WITH DAISY

Macrolibrary "FLOWCH" provides a convenient way ta draw flowcharts. txamp-~

le:

move
b to a

[

turn
flag3 on

g

flagl al

a2

User input defines which symbols are used and where they are located, text
within symhols and where to draw lines.

Daisy automatically calculates the form of symbols, horizontal and vertical cente-
ring of the texts, start and end points of the lines, location of arrowheads, lacation
of "yes/no-like" labels around the "if" symbol and the scale of the picture.

Runeberginkatu 14-16 SF-00100 Helsinki 19 FINLAMD ‘83 90-440211
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2.2 Ensimmiisen kertaluvun predikaattikalkyyli

Nimikkeistd L koostuu joukosta vakio- funktio- ja predikaattisymboleja. Jo-

kaiseen funktio ja relaatiosymboliin liitlyy kokonaisluku, joka ilmaisee syrmbolin

paikkaluvun, Tdsmillisemmin,
L = (Const, Func, Rel, ar),
missi

Const -- vakiosymbolicn joukko,
Func -- funktiosymbolien joukko,
Re!  -- relaatiosymbolien joukko ja
ar: Func v Rel + N,

Kun ar(f) = n, f € Func, sanomme, etti f on n-paikkainen funktiosymboli,
Vastaavasti, kun ar(r) = n, r € Rel, sanomme, ettd r on n-paikkainen relaatio-

symboli,

Minildseiston L = (Const, Funk, Rel, ar) struktuuri on pari M = (M,1), missa
™M on ei-tyhjd arvojoukka ja | on kuvaus joukolla Const U Func U Rel, siten,
ettd

I(c) € M kun ¢ e Corast,
Kk MO > M kun [ € Fune, ar(f) = n ja

I(r) © MP kun r € Rel, ar(r) = n

Kiytimme usein merkintis cM = I(c), M = i) ja t™ = Ir)

Esimerkiksi ryhmiteariassa kiytetiin nimikkeistdi
* L) = (o}, {+},0, an)
missd ar(+) = 2, L) :n struktuuri on pari M = (M,I), missi I(0) € M ja +) 112
+ M.
Lukuteoriassa taas kaytetidn nimikkeistod
L, = ({a}, {s, +, #}, o, ar),

missd ar(S) = 1 ja ar(+) = ar(*) = 2. Erds timin kielen struktuuri on M =

(M,1), missi oM 0eEN, sM () = n+l, +M (m,n) = men  ja «M (m,n) = m*n,

ts ndilld symboleilla on standardi merkityksensi,

03 8




0t <0

*PIaJuIQNy pue #oApuid
Ul pue ‘siasederias ul 2z Jondeyd ¢ (STPPOR OTJISWOUODT
OJweuAq ur UOTIOTpPaJd pue uoTiewllsd, :°) ofutys pue
*Yel UTSTY ‘"N°H ‘uojsuyop Uuy *8+s pajusunoop aJge ssayy |

*£19jeJedas saTqelJEA jueldoduy 480m Y] JO swos J0J €
VILd pue V)ry JO saTqejJea snousBopus uowmwod gz J03 2
8L6L pue L/f) suedk pue g/-| /6l ‘QL-QG6L SpoTJad JoJ |

1§15803J0J pUSJY PUR sTepam YIE
Syl pue YPY 9yj UPaM3Iaq pamiojaed 8q TTIM San{eA STqETJERA
POAJISqO *SA DPOJRTNOTED JO Suosyuedmoo ButmMOTTOJ 8uj UT °h

*Topom UOTIEnba-T4TMW B JO UOTIENTEAS BU3 JOJ UOTJSITJO
quejdodmy Ue aJde §JOJJ? BUuTHORJIY M PUR W FBU] UOEEAJ STY3
JoJ ST 31 "eqep TEOTJOISTY dY3 31J SuoTjenba TenprATpuUT Aem
8yl 03 UOTAETad ST33TT JEaq UOTYM Tapaw ayy Jo soTiJadoad
otmeufp ay3 03 anp ST STYL 317 Buryoedy Jood B 4na ‘37
Te0145T9e36 poo8 ® sey uoriEnbe ue jeuyj arqrssod €1 3T °f

l'DOSI’I aJe

useesd) = 7 Z(! - ‘-‘Iv);s': 1=l u
0oL = ==y
1¢---4 = 3 (Z(‘-ﬂd - '-nv);sh l) ; L

JOJLID aJenbe veas q00J aBejuadusd ueom A

ul--.ll

Wy 1=1 1 1=1 g
ool ( = =
1L = 3 [I‘-‘Id—‘-nvl L 1

JOUJ9 93NToeqe Ueaw afejusousd Uesw )

souemaojuad Tapow YICLY aul §

6 €0

eI pruow nusasnsiwndo uely 1eaedyiore el
~1j4s1do’ 12uoW *uUBURY ISPNNST[[OpYeW B[4y eeof
-Je} njaxstdo vedea uasi(|3alyng ‘ueen 1Al sedEyNoy
-sido eewo 1o1AJe[4 Bfrjaxsido 13112 ‘eipax.el umel
-11J9 uo essnialjuunns uafojurdo udjsIwaIIENY

glerweed udurisifeday 4T

-utexyeuus BIIYOY WissIny 18] efolry
112 BN| BIS[[INP3 UTAAY B[[O [OA UDI[RPT *BATeS
-1widdo uauresadmyie uiny A11334E) LUIWWEROY
-3} UIaSN UO B)IP NJJBIBA UIISIWERIIDY *BIIIUSL
-nddo usuud UIISHNEIIIN BARIIEIEA LO EBRYIR UO|
-jed exquIny ‘isyndo] ti ‘usIsiwiiee] uatwiarse ef
uriaBIyIsNIjoliey urisI[OpyYeW NNNy eeXie oxuol
~1ed ‘uaastwain] uafourdurlisinwosuan; ef uspnns
“i(eldy unnw ‘ualoflyissany nniny eexre uoljed
®YUINY ‘BPARI[SITUUNNS UO B[[EPYOH UBSO UIs[exof
urssany] -urady eplosiuedio 3rny saure eaejlrdo
SQA -usellephou BBAREY BRAIdOS B][3}lUUNNS BEI
~id ®xol ‘eise eoure a0 ueRNUINS 12 QliApquely

11S3s
-reiyoysiAiisyA d[3i1ituunng  gop°f

*eejjepnou 10A ®30f ‘tu
~11IN1A[23UHSQA) UI[[ISIT BpON] LUDIBY Bf ulyroxTe
ulIsIajuIly QAIN[)sIdo BRIIIA0S eIS|jjOpyeW BUTE
123[IW UIJUIIINY UQ *UIISHIID BARIIDIIRY BOMIIA
e1S1B}O( BI3IA UO TO[[IS ‘UTRIIONIIA I[3IYIeA IS
B112 ‘Ualls NIfI03oNW uo sSN3Ado NIJOPTS UppWI[3}
-safie[ uAA311911 essInjnoxeaxtoy ef essioysidol]

-esuespjled 1sieild ewa(yo ei1jof ‘eejlvons A4y
-Ael BY10[ ‘UaXSIN UIISO UISSINY UIPTIU B4R BAI[O
eri2lle! eexel uaax[el uas Bl UIISHNEIIM I353T1A
-1e1 B10[ ‘1RAIRd 1BARI[IP BIIIUS] U BIR)HYSE[ U}
-15 ®[ ‘JeAlRdiIlUS) BIJEWISIDIIAW BRIIIO[R BIUIA
-1dos Uo uIds(] *ISBWIIIUUNNS uaylls BIDjIAW Bf
‘uryrauny M3I9e{ Lo eATed uBUIR3Of BSSOf ‘URfaDEA
~1ed BDPIUBY ISHIYISWISY J1I0A "ESSISHNWON (R BSSIA
-4y ,niinistwuoeds,, Is1{0 B113 ‘e3[@31UN] BI[IS UEE]
-£15EES BayY) 1Py USUUD Bl BI[ISTWI[IINNW BI[ISIN]
-1]® UBLI[31[UUNNS UPBIAJJBA UTEN *3[[ISyNNSTopyew
-sA1s{yd1A 3|[Inw ef J[[1auuip)y esSIIR1Iea) Bl essiA
-NXOJ3 ‘3[ASTWNISI[[ES0 UERIUIWITO10ISAIB! ‘S TPYR]
-ewoues el a[{apnnsijTeldny ‘I[IoNILWS0ISO ‘IN|
~194dn *Wisd TR[I] PARIIRIB[ UBRWDIIUUNNSA[IURY
-sgA1 uo uapyel UAG “BSSAN[NY Uosyeluele uexid
®RIIEPNOU UREPIOA RIS BIID ‘UIIIS 1ISISNISIEII
eAEl[11UUNNS UO BdRIA[21UdNSQA} SOAW “edeIf[aIuoy
-s9A1 B23Ully BEIIIYDY BISIIAPQAY ueRyIUIIU UQ

13seAatdos 3N z9°]

"pigAlRd
pAlRd Bf RI[ONIIA OX{ITA JBPYOHSIAL 1S4 ESUDAL BfjaNu
-UnNs ERIILIA BIRIHIR) BIYA URRIUIYRA LD *BUeqIe
ualoMYITA URISTRWWISUS EBssadure afexid unu ef
U BSURALIYF, SI[21IIUUnns sof ‘gl 13 -usadiel
uassouedgA] USSI[[EPO} BISBA BIINW ‘BSSIARIIAINA
-BBS BAR|O SITS UO UG *B[[NAR UN|31sTuuod udsijeew
-ISYBLW BRIIIOAR] TOA UIS BIID ‘UdLIS BSugJeRpweRd
BEIIISE UO BIUTRHHOYI] “IN[[AITUUNNS T[O uTny URWl

-wayea B[ata tiddo ef1jaysido ef eeiinisoijaa uau
-TWIIBBA UBYRA UE[]] URR1[3S]1] *EEIINABES UBEXNIOA
19 geJprweed B119 ‘ueessajewony LIINNWOIIN[RY
eajunl enjIniny uefe upjuol ewxyje - uad[ILWIIRE
BSUAYAY JBWO BSUBARISNUUEBY U3} USOAIO) - 198
~}NWIIBBA 13JNNS UR}I| UII[[3s} Jnuellase uo sof
tUaUIISI[eA) B[[O 13SISTJ[OUUON| BI[N] UBJIEPBWEERJ

*lapnaxyieamje jew
-ON} URBURHNW UPABRIY3) UBARRINDS URRWRIIIOA
ualis uaeline eowJseinjaysido gesy ef uaauny uas
-4A3ApALY aqrelyadsido eRIUR 3310ARIIBA NIISINA
-eES UBUIROr *UNN|aXsido 13sastATIIIsod UrRARIINIRA
NIIIRARY UO UNJIIITULNNS UISHABIYE] UBNIIG *BWI[3}
~TUUNNS USUTRIYONSIATISHA UBWIWISI[JOPYRW SITS UO
sureAnde B3Rl URNIIPOIJWIN[3XSIdO ueRNHOYI]L

*eiftojueselsiwiddo elfraejusasew
utasn el e3jIWO0II0YI] UIISTEIIAIIRA B3O ‘Rwiafyo
uefe ueyild BAJ[IIYIRA B[[IITUUNNS BAAY U0 UIP
-yp} Uag ‘eeaajipl uo ubysn} euexie uosyeluele
uoxyex1td uaurwrddo £3321159) uell] USBUTE UBW
-es ®[ UIpYA e1l@ ‘as uo ‘e[[adlsnsad uesoeiioN]
BPY31 ueeproa eiof ‘eimigipedolyol erdweaxle)

ewialyo uasyAeiyel uepxitd 1°4°[

NATILLINNNNS NICOLNIAO %°1

~eutaunjsouurny ef 13sos
-IAlIDe veelsniado Uppiay jeAeenas Jefraxsido
B119 ‘BlIS 1BARISOAIR PSUIA e(R119d0 ‘BIsyAW
-AsA3 311e1 BpyYa ®f essuey uefe;lado unnpRysny
~$9y SNNSIB[1} UIUIRNO| UIDSHEAAY FENIARY AK1ied
USURY TSHBSI] USS *BISIsyNIado Ny upelof epRes
TOA UBY UAATIIUDNSQA] 13SISIAIID{R B[[RWN]SI[[BSO
ueeISEOUlY *BSSISHNNSIR[IISNIado BSSISTR[IM ,NIST,
utea 13 f11axsIdo B11a ‘UIUIIINY UO BRAISTRYITY

sA1InJaw USPNNSIAIIINY  §7€°1

“uoy
-0} UIIST[[291313 BISNRIYO RIRIH JB) BES BSSIIRRUIW
-as Bl ‘PISIARIYII1IIUI] eIsIAR)[IA0S BAIAIA[SS Uop
-te) Uasij[aadie} jeariue 19synytofJey SAIA[ops
UQIBWEII[BA UISIWNISIUUO PSSIIUY}  UJTWWIAsh
Uo uduTwn}sYjreso urrsyniioliey ef ulyiel LIS
-0y ‘uryrauniddo *eisyjopyews urny uofjed uiru
RIS BJEINGS BRIJBULRY B[P0} UIploffarsido ¥HL
‘e1sexOYd) UltU UeRANAU Uo sniado uaprauTe U sTW
-931e)e UaldWwIasn 1319 ‘ERIIIBA EM}[33I0IT J0 1Y

*uaIsIAUTEe UPBWO
UpRWAIUSALS JISERYNOYS1 1BARIING IN uewp{iIp
~019w udaurerddo enisnin} ef B11933RRIIad UN[AISI|
-say Uasi|[aa12n e1ddo snnsTeTN BAAY UO BSHRJeRUTW
-3¢ *RIW[D1TUUNNSSNWIXIN UBRIWaN3} Upplay sgAw
eSSIGIRRUILISS URP[[A11SEY Bsstaure upyessiol ef wrel
-yod un[a3snX s BIWIAISS soAw UTasn Jearzee] Jef
-joxs1do essapAalys uaisnirolJeyrreruiwag KW
-AsAy misTiQuuUEIARY (01 BIS111231031 OXOl efjewd]
-21$N)SI) UER[[31ISEA BSSIIN *(BQIPIUSY ¢[-§ BSUSI]
-A) essiwyLauatd 1eaniyede; 1asynirolreyrreeunusg

€ LEEREEERER T ()




USING THE HP 3000 -AS_A MAINFRAME

CArL CHRisTiAN LASSEN M.Sc.

C.C.LAsSEN

Dansk Oversoisk MoTor InNDusTiE - Domi
SDR.RinGvEJ 35

DK 2600 GLosTRuP

DANMARK

o4 1

Presentation Abstract

Presentation Title: "USING THE HP 3000 AS A MAINFRAME"

(Follow up to the presentation about that made in Montreux)

Carl Christian Lassen M.Sc.

Author(s):
Title(s): Director

DANSK OVERS@1SK MOTOR INDUSTR1 - DOM1
Address:

SDR.Ringvej 35, DK 2600 Glostrup, DANMARK

Abstract: (No more than 200 words)

Running 28 different applications with more than 100 users situated all

over the country, working in the automobile import and resale trade,

and in the agricultural machine trade, forces you to design the appli-

cations with regards to the many different opinions about what is needed

and what is not.

This presentation will give you an idea about our philosophy on Systems

Development, on buing packages, programs or projects.

1t will present our philosophy on Real Time versus Batch processing

and our implementation of Semi Batch tasks. (continued on next page)
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Software engincering caught on. Conceived as an intellectueal
provocaltion by the mostly academic animators of the
Garmisch-Rome conferences, the phrase  was cagerly accepted
by all sorts of industrial organisations. The younger sct
(and information processing community cxpands so quickly,
that it constantly seems to consist more of the younger set)

is now firmly convinced that softwarc cngineering is a

well-established industrial discipline, opposed or at lceast
neglected by the academia. (A ycar ago I witnessced a most
revealing scene: at a computer-oriented gathering on the
ant ipodes, a very articulate, but «clearly not very
well-read, industrial programmer addressed a protessor of

computing science with a question he obviously thought
rethoric: when at long last, would the wuniversities
recognise the existence of software enginecering, accept the
inevitable and start doing something useful in this
direction. The object of this tirade was the person who can
Jjustly be called the spiritus movens of the 68/69
conferences, one of the authors of the phrase "software
engineering". Unlike social ones, this technological

revolution turned against its fathers.

The software crisis of the 60's was very real. The quality
of most computer programs was very poor, their documentation
- at the very best - sketchy, the reusability of software
components - practically unheard-of, software systems in use
were growing patchier and patchier, software projects were
notoriously Behind schedule and above budget. The shortage
of skilled programmers was crippling, good pcople were hard
to get and once gotten would very often be soon bribed away.
Programming Jlanguages were just about the only facet of
programming sufficiently well-understood to have a
comprehensive and consistent thcory (even in this case the
theory covered only part of the problem, i.e. syntax,
leaving out the perhaps more important subject of

programming language, which is semantics).

Qo 3

Ideally . sottware engincecering should have  curced all these

and  similar ills. Unfortunately these phenomena - very real
oncs - are mercely syvmptoms of much deeper troubles and since
most eftorts directed at remedying the symptoms do not cure

the sickness that causes them, cven if taken jointly, all
prescriptions for amcliorating particular aspects of the
software crisis do not seem to appreciably improve the state
of aftairs. Even though the expression "soltware crisis" is
by now ncarly forgottien, almost all  the complaints made
fifteen yecars ago c¢ould be repeated today, perhaps more
strongly. There is, however, one notable and very important
exception: we have learned how to writce correct programs

given precise specifications.

I am fully aware that the ability to make correct programs
given precise specifications is but a small consolation for
someone faced with the full scope of 1issues involved in
providing the software part of a computerised system,
nevertheless I am going to spend some time analysing this

achievement. I am going to do so for several reasons:

(i) because it shows what it takes to solve a problem

in the area of software engineering,

(ii) because it bares some fundamental deficiencies of
the common sense approach to software problems,

(iii) because it demonstrates the intellectual

techniques involved in solving a methodological

problem if software construction,

(iv) because it is the only part of software
engineering that can be completely discussed in

scientific terms.
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formula:
(IN) P (OUT) (x)

in which P is an unknown, or desired, program. Thus this
formula may be considered as an equation that defines

program P.
For example,

(integers x, y arc defined) P (integers x,x,m are defined

and m = max(x,y))

is a specification for a (small) program P that culls the

maximum of two given integers.

Now, how do we proceed to verify that a given program P is
correct with respect to its IN/OUT specification? There are
several ways of doing it, depending on the particular
fashion in which semantics of the programming language
employed for coding P is formulated. If we are to proceed at
all, however, the semantics of this language should be
expressed in such a way as to permit calculations of the
environment transformations effected by the exccution of the
language instructions. Knowing how the execution of each
instruction transforms its inherited environment into the
environment for its successor, we can ascertain if the
execution of P, starting from its first executable
instruction initiated in the environment satisfying IN, will
lead, transformation by transformation, to an environment
satisfying OUT. Thus we can establish the correctness of P
with respect to IN/OUT by proving the conjecture that arises
when the text of program P is substituted in (x). Note that
the ability to carry out this proof depends on the ability

of a rigorous definition of the programming semantics.
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For example, with IN and OUT as before, and

P : if x>y
r=x

we get the conjecture

(integers x,y are defined)
if x»-y ==} m:-x
y»=x == m:-y fi

(integers x,y,m are defined and m = max(x,y))

There are two varieties of thus understood correctness:
partial and total. The distinction relates to the fact that
some programs are known to contain endless loops, or - what
is more realistic - to contain instructions which initiated
in some environments may loop forever. Partial correctness
amounts to saying: it is guaranteed that provided the
execution of P comes to a normal end the conjecture {x)
holds. Total correctness amounts to a stronger: it is
guaranteed that the execution of program P will come to a

normal end and that conjecture (x) holds.

The investigations into the extent of the notion of program
correctness led to many useful programming techniques.
Methods of composing programs in such a way that their
correctness with respect to given specifications would be
guaranteed by virtue of construction steps taken were
developed and made quite practical. The key to the success
of these developments was the appreciation of the
calculability of environment transformations effected by the
execution of programming language instructions with
well-defined senantics. This in turn led to a considerable
effort in formulating calculable semantics of programming
languages, and - in due course -~ to certain preferences in

programming languages themselves.
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controversial issue of the extent of  programmers'
responsibility: does it cover a verification of the
specifications? And if so, what is the frame of reference to
be used in such a verification? With this problem, however,
we are leaving that part of software engineering which could
be conveniently called programming methodology, the only
part in which solid progress over the last decade can be

reported.

Contrary to a popular belief, the completeness of
specifications - at least the mathematical completeness -
would not necessarily be an unconditional blessing. First of
all, it would be very difficult to achieve, sccondly, it
would almost invariable amount to overspecification in terms

that matter for the ultimate use of the program.

Deriving a program to meet a given specification, a
programmer is free to wuse his judgement, rely on his
expertise, draw upon available knowledge and recources, make
decisions in all issues that are left unspecified. For

example, a specification may read as follows:
IN: Al,...,AN"is a defined sequence of integers.

OUT: (i) Bl,...,BN is a sequence of integers and
(ii) B1,...,BN is a defined permutation of
Al,...AN and

(iii) i<=j ==>» Bi =Bj for all I<=i,jy=N

This 1is, of course, a specification for a sorting program.
The choice of the sorting algorithm is left unspecified, the
programmer may explore this freedom as he wishes - provided
the program he produces satisfies the given specification.
If the spccification was a bit ‘'more complete" and asked,
for instance, that the cost of the program exccution should

not exceed kNlogN, a large class of algorithms would be

00 11

excluded; similarly, it it was specified that the programs
should not wuse more than 10% extra memory on top of the N
cells needed for the vector A. Observe, however, that in
order to express such additional constraints on the program,
the specification must be formulated in a language much
richer than that needed for the initial one: the extended
specification must encompass notions quite alien +to the
problem of sorting. (Incidently, the IN/OUT style of
specifications does not lend itself very naturally to such
additional specifications, but this is a relatively minor

point.)

Tn aiming for completeness of specifications great care must

be excercised that their consistency be preserved.

The inconsistency of specification is much more harmful than
its incompleteness. An incomlete specification can be
satisfied by many different programs, the only danger being
that the one actually derived would not meet some
unspecified requirements (while being in full accord with
the specified ones!) An inconsistent specification cannot be
met by any program! (In our example, it suffices to extend
the given specification by the request that the cost of
executing the program be less than kN, for fixed k and N, to

make the thus extended specification inconsistent.)

Thus a modicum of incompleteness of the specification is
harmless ( and in practice unavoidable), whereas the

inconsistency must be categorically avoided.

The ability to produce correct programs given consistent
specifications, the ablility gained through <caclulable
formalisation of semantics of programming languages, has
caused a marked shift of research interests away from issues
towards the issues of

of programming languages,

specification.
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possible a satisfactory interpretation of the program
correctness problem, and, as a consequence, led to

programming methods that guarantee the program correctness.

Another - and in a way no less important - advantage of
formalized software specification 1languages rests in the
ease with wich they permit the construction of assorted
aids, facilitating the process of programming by performing
a host of clerical functions (cross-referencing, indexing
etc.), by executing various checks (inconsistency of
interfaces, use/define matches etc.) and - in some instances
~ by simulated "execution" of specified, but not yet fully
programmed, software. Especially in large software projects
such aids reduce the burden of ancilary functions on
programmers and thus increase their productivity by allowing
a less diluted concentration on main tasks. Again it should
be stressed that the formalisation of the specification
language (both of its syntax and semantics) is the crucial
factor in determining how extensive a set of aids can bhe

constructed.

Another direction of research on specifications concerns
operation on specifications, such as extending a
specification by additional requirements and joining two
specifications into one. Such operations closely correspond
to situations frequently encountered in practice; in fact,
as we shall see in a moment, manipulations with
specifications are about the most important tool in software
engineering. In order to attach meaning to results of
formally defined operations on specifications, a suitable
formal view of specifications had to be established. This
was accomplished by considering specifications as algebraic
theories, in which case the theory of categories provided
the necessary framework. Burstall's language CLEAR has been
explicitly designed for describing specifications as

theories and for programming operations on them.

All the so-far discussed research directions on
specification issues implicitly assume that the
specifications are the ultimate source of inspiration for
software. This view 1is clearly inadequate for practical
applications, where the utimate source of inspiration is a
need felt by the customer, a need usually poorly articulated
and nearly always expressed in terms far removed from

program-oriented terminology.

Theoretically, we could argue that the steps necessary to
convert such a nebulously formulated need into a
specification for a software (system) do not belong to
software engineering. Personally, I do not subscribe to this
view. First of all, if the pre-specification steps are
excluded from the scope of software engineering we shall not
have any real control over their quality, and there is very
little sense 1in making an effort to produce high quality
software hanging on low quality specifications. Secondly, it
is in the link between the customer's needs and
specifications that the most troublesome aspects of software
engineering have their roots (as we shall see in a moment).
Thirdly, an interface between the pre-specification problem
analysis and the specification must be established: if we
admit that the former is quite informal and the latter -

formal, the interface could be extremely akward.

One way  of extending the software engineering towards the
analysis of customer's needs consists in providing
semi-formal tools (such as, e.g. SofTech's SADT) to be
applied to the analysis of customer's requests expressed in
his language. The use of such tools imposes certain
discipline on the formulation of the need, mostly syntactic
and structural, thereby establishing syntactic relationships
between various structural entities. Roughly speaking, on

sucessful application of such various tools we get a

Q0 15 Q0 16
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(ii) if the change of programming environment is

forcing a change in software, such change is to
be effected under the invariance of
specification, excepting the somewhat ludicrous
cases where the specification contains the

explicit request that products of ABC company are

to be used.

Thus we have isolated the only kind of software change that
is caused by an as it were spontaneous change in
specifications. Why should a specification change at all?

Well, there are several reasons:

(i) the original specification poorly captured the

customer's needs,

(ii) the customer changes his mind,

(iii) the use of the system changed the customer's
environment in such a way that his needs have

materially changed.

All, who ever participated in a significant software
developent project, are well familiar with at least one of

these, more often - with all.

In the professional jargon, the activity of changing the
software is circumstantially called "software maintenance".
It is a particularly absurd choice of terminology to speak
of software maintenance when we mean software changes;
unfortunately it is being done all the time! The use of this
misnomer is also exceptionally harmful from the
psychological point of view: it is subconsciously expected
that any maintenance should be relatively inexpensive (in
comparision with the original investment). Software

"maintenance"” being anything but inexpensive, the software

Q0 19

modification activities are constantly challenged as
wasteful and poorly managed. It would be much better to
speak of specification maintenance in the presence of
internal causes of software evolution and in the case of a
change in programming environment, and to call a spade a

spade in case of specification changes.

Two symmetrical errors, commonly committed, contribute to

the bad reputation of software evolution:

(i) forgetting to maintain the specification when

software is changed for internal reasons,

(ii) specifying software changes without making
certain that the resulting specification is

consistent.

An often encountered variation of the second error constists
in making software changes when the customer's needs have
changed, without bothering to modify the specification at
all. This practice is supported by the befief that "software
models the application", hence if the application changes,
the software should change accordingly. In fact, the
software is related to an application through the
specifiction, and if the verb "to model" is to be used in
its technical sense, then software models its specification.
Thus if we want to stabilize the software evolution, we must
jealously maintain the specification-software relationship,
and allow such software changes only which either werifiably
preserve this relationship under invariance of the
specification, or re-establish this relationship when the

specification has been modified in a consistent way.

The relationship between the specification and software
being thus promoted to the role of main concern of the

programmer, how do we envisage the pragmatically important

Q0 20
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performed on the specification.

Most importantly, if the specification changes are expected,
the construction of software may be subject to certain
rigours, making subsequent specification-directed
modifications of software easier. (Modularity, seperation of
concerns, splitting a specification into covering
"subspecifications".) A particularly promising technique
consists in anticipating (at Jleast some) changes in
specification, cataloging them and providing - a priori -
algorithms for changing the software so as to incorporate

any of the catalogues specification changes.
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usage. Although each display is designed to be quickly and easily
underatood, the assumption is made that the user has been trained on the
internal operation of MPE IV, the newest version of the HP 3000
Multiprogramming Executive operating system. OPT/3000 is designed to
operate in conjunction with MPE IV and can be used on any HP 3000 Series

II, Series III, Series 30, Series 33, or Series ul.

This paper presents an overview of the HP On-Line Performance Tool, and
discusses some intended applications of OPT/3000. The information
reported by OPT/3000 is also reviewed in-depth, as well as the

techniques used to obtain the information.

OVERVIEW OF OPT/3000

The HP On-line Performance Tool is a software product that provides
performance related information in an interactive environment. As
mentioned earlier, OPT/3000 can generate 23 different displays
containing performance related information, in addition to seven menu
displays. These displays are grouped into six categories, called
display contexts, each of which is associated with a different type of
system resource. The six contexts are: Memory, CPU/Memory Management,
I/0, Process, System Tables, and Global (a little bit of everything).
Within each context, displays are available at successively greater
levels of detail. This structure allows the user to progress from

summary level information to more detailed information as the situation

R13

requires. In many casesQ'the summary level information is sufficient.

Once a display has been generated, it is automatically updated at
periodic intervals, with the length of the time interval under control
of the user. A display can also be updated upon demand, simply by
entering a carriage return. All commands within OPT/3000 consist of a
single ASCII character, and a different set of commands are available in
each display context. Certain global commands are available in all
contexts. In addition, the pound sign character (#) is used as an
escape character to access a set of control operation commands. These
commands perform such operations as changing the current display context
and suspending the updating of the current display. With this simple
user interface, the generation of a different display within the current
context is accomplished via a single keystroke, and the generation of a
new display within a different context with a minimum of three
keystrokes. Menu displays are available within each context, and list

the commands available within that context.

An extensive on-line help facility is also available as an integral part
of OPT/3000. With this facility, documentation explaining any command
or display can be quickly displayed. In many cases, interpretation
guidelines are also provided to aid in the identification of performance

problems.

OPT/3000 utilizes the features of the HP 26kUx series of terminals to

generate displays with a graphical format, where practical. The

R1 4
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Ay algo result if the table size is exceeded. OPT/3000 allows the user
to quickly identify those tables which are not properly configured, and

to dstermine (threugh utilization statistics) a more appropriate value.

The characteristics of the workload on an HP 3000 can be determined
using OPT/3000. The names of all active or allocated programs on the
system can be easily determined, as well as the users of each program.
The CPU usage, disc I/O rate, and memory usage characteristics of an
individusl application can be determined if the application is running

stand-alone on the systesm.

The summary reports which can be generated by OPT/3000 in either batch
or interactive mode can be used to provide data for capacity planning
activities. These reports indicate the CPU usage of the system, memory
management activity, and the I/0 traffic on individual discs, line
printers, and magnetic tapes. The information used to generate the
summary reports can also be logged to an OPT/3000 log file (disc or
tape), which could be processed to provide input for generating plots.
In this manner, OPT/3000 can gather trending information that can be
used to determine when additional peripherals or systems are needed, or

to detect changes in the day-to-day processing load.

Although OPT/3000 is oriented towards the measurement and analysis of
the system as a whole, it can be of some value when tuning the
performance of individual applications. In particular, OPT/3000 can

provide information relating to an application's usage of files and

R1 7

extra data segments, plus detailed information about the application's

use of its stack. CPU usage information is also available.

INFORMATION PROVIDED BY OPT/3000

As mentioned earlier, the HP On-line Performance Tool provides
information in six different display contexts: global, memory,
CPU/memory management, I/0, process, and system tables. In this section
we describe the types of information available in each context. 1In
general, the information provided by OPT/3000 can be divided into two
basic classes. The first class of information shows the state of some
aspect of the system at the moment the display update is generated.
Examples of this class of information include the current contents of
main memory and the current list of active programs. The second class
of information summarizes activity within the system during some
interval. CPU utilization and disc I/0 rates are examples of this
second class of information. In most cases, this summary class
information is reported for two types of intervals: the interval between
the previous display update and the current display update, and the
interval encompassing all update intervals since the start of OPT/3000
execution. These two intervals are herein referred to as the current
interval and the overall interval, respectively. The user can clear all
totals associated with the overall interval at any time in order to
start a new overall interval. We will now discuss the informstion

available in each of the display contexts.

R1 8
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display provides information about both CPU and memory management
activity, while the remaining two displays provide more detailed
information about each of these areas. All information provided in this
context is of the interval summary class, with information for both the

current and overall intervals.

The CPU information provided allows the user to determine the percentage
of time the CPU is in various states, as well as the rate at which
processes are being allowed to execute in the CPU. The reported CPU
states include CPU busy executing processes, CPU time for memory
management, CPU time on background memory "“garbage collection”, CPU on
overhead processing (e.g. handling interrupts, dispatcher time), CPU
waiting for user disc I/O to complete, CPU waiting for memory management
I/0 to complete, and CPU idle. Information for process launches and
process preemptions is reported as the number of occurrences of the
event per second (i.e. as a rate). Reported rates include the current
interval, the overall interval, and the maximum rate observed in a
single interval since the start of the overall interval. These three
rates are depicted with a one-line bar on the terminal screen, utilizing
inverse video and half-bright inverse video to indicate the current and
maximum rates, plus an asterisk to denote the mean rate over all

intewvals.
Event rate information is also reported for memory management activity
in this context. The events reported include memory allocation, memory

management disc I/O write, memory management disc I/0 read, reiease code
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segment from memory, and release data segment from memory. Information
is also available concerning how the memory manager satisfies requests
for absent segments. When a segment absence fault occurs in MPE IV, the
algorithm used by the memory management routines can terminate with one
of five possible outcomes, ranging from recovering the segment from the
list of overlay candidates to temporarily postponing the request to
avoid thrashing. OPT/3000 shows the percentage of memory allocation
attempts terminating with each of the five outcomes. These percentages
are shown for both the current and overall intervals, utilizing a bar

with alternating white and gray areas.

I1/0 Context

The I/O context provides four displays regarding I/0 completion rates
for discs, line printers, and magnetic tapes. The highest level display
indicates the I/0 completion rate per second for each type of device,
for both the current and overall intervals. The remaining three
displays provide more detailed information about individual devices
within each device category. These displays indicate the completion
rate for three types of I/0 operations (read, write, and control) on
each individual device. This information can be used to determine if
the I/0 traffic is balanced between the devices on the system, or to

identify times of peak activity.
Process Context
The process context includes four displays with information concerning

process and program activity on the system at the time the display is

12
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MEASUREMENT TECHNIQUES

The HP On-line Performance Tool obtains the information used to generate
its displays from two basic sources. The first source is the new
internal measurement interface facility within MPE IV, and the second is
internal MPE data structures and tables. The measurement interface
provides all information related to CPU usage, memory management
activity, and I/O traffic. All other information reported by OPT/3000

is obtained by examining internal MPE tables and data structures.

The measurement interface facility in MPE IV provides OPT/3000 with a
formal mechanism for accessing instrumentation within MPE IV. When the
facility is enabled by OPT/3000, the measurement interface obtains an
extra data segment to be used as a set of counters. This segment is
then locked and frozen in memory and its location stored in a global
cell. As events occur, the appropriate counters within the extra data
segment are incremented by code within MPE IV, and accessed in a
consistent manner by OPT/3000. The CPU state time information is
maintained in & similar fashion. OPT/3000 determines the activity
during an interval by comparing the current sample to the previous
sanple, and computing the change in each counter. A count of the number
of processes that have activated the interface is maintained by MPE IV.
When the count falls to zero, the extra data segment is released and the
instrumentation disabled. This mechanism allows multiple copies of
OPT/3000 to use the same shared instrumentation. As MPE continues to

evolve, both the measurement interface facility and OPT/3000 will be

15
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modified to reflect any changes within MPE.

The overhead within MPE for maintaining the counters has been determined
to be approximately 0.3 to 0.8 percent of available CPU time, depending
upon the amount of activity within the system. OPT/3000 can collect
data from the extra data segment, and update all of its intermal totals
with the change in each counter in approximately 40 milliseconds. As
can be seen from this data, the measurement interface facility provides

a very low overhead method for obtaining performance information.

All other information reported by OPT/3000 must be obtained by examining
internal MPE data structures and tables. The information concerned with
the current contents of main memory is obtained by scanning all of
memory, examining each region and sub-region header (these are similar
to the memory links in MPE III). The segment size histograms are
produced by processing the segment tables. The information concerning
program files and processes is obtained by examining the loader segment
table directory, process control block table, and the process control
block extension area in the stack of a process. System table
utilization information is partially obtained by exemining information

maintained in the header portion of each table.

The overhead required to gather any of the information just mentioned
varies depending upon the system configuration. In general, the CPU
time required to collect the necessary information and update any

display ranges from 300 to 800 milliseconds, depending upon the display.
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Page 2.

ORGANIZATION STRUCTURE OF THE CITY OF BERGEN

Bergen, Norway's second largest city, is situated on Norway's West Coast
about 500 km north west of Oslo. Once a Hanseatic city, and the largest
Nordic city in 1600, Bergen now has a population of 210.000, and covers
an area of 465 km" . The city administration's number of full time
employee equivalents is 10.000. The total 1981 budget is $ 400 mill.

The administration's structure is very much like the divisionalization
we often see in industrial corporations with an equal number of
employees, with one ataff division, The City Manager Division. Within
this division, the EDP department is located. In addition there are

some 10 functional divisions.

To get a clear picture of the various EDP activities within the govern-
ment, one has to make observations from different viewpoints. The
systems have been initiated out of different needs, they are built and
are working differently, and the administration's influence on the way
the systems are developed varies from practically none to complete

control.

After the assimilation of some of the neighbouring societies in 1972,

the main objectives of the EDP department can be summed up as follows:

1. Consolidation of the joining (s of 1972) societies operating

systems.

2. Initiating and implementation of a number of comprehensive systems
on a large IBM mainframe, owned jointly by local adminstrations and

private enterprise in the region (= KDV).

3. Setting up locsl, decentrslized processing services, with data entry
and information systems, partly for distributed interaction with
exisiting centralized systems, but also for establishing, none-main-

frame-dependant local solutions.

R3 3
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The development has been done in cooperation with the user divisions,

and project groups have often been established for the various tasks.

The city decided in 1972 against setting up an internal data processing
centre with the resulting centralized development and processing con-
cept. For control, planning and approval of the EDP activities a
professional organ was established located in the City Manager's staff.
At this point, a committee named by and among the politicians took of-
fice. (The EDP committee.) Their mandate will be discussed later,

after a look on how the consider

INFORMAT1ON TECHNOLOGY VS. ORGANIZATION THEORY.

First, it is recognized that in relation to the development of data

processing these two concepts must have a uniform and harmonic plat-

form. It is commonly accepted that the information technology has grest

influence on employment and the working environment, as well as areas of
responsibility and distribution of competance, but also on the quality
and rapidness with which tasks are completed. The technology also
defines information accessability and availability in support of plan-
ning and managing the society's development. Traditional organization
theory points out a relation between the subsystems of technology, admi-
nistration and the social subsystem, where the technological system is
represented by machines and in this case also software, - the social
subsystem by interhuman relations and structured, as well as unstruc-
tured, ways of contact and communication. In the administrative subsys-
tem we will find guidelines, policies, structures, plans and hierarchi-
cal command lines. In the same way as with traditional technology, the
information technology will impact on the administrstive and social
subsystems, especially when applied for rationalization purposes. These
unreflected impacts are often felt negatively. 1If, on the other hand,
the information technology is used purposely to influence and prepare
the organization to cope with new tasks, and to solve old tasks in a
different and more effective way to produce detail and new management

information, this impact changes radically.
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experience shows that their maintainability is person dependant. This
city co op organization of system development have influenced the cost
of development and operation, and competance has been drained out of the

executing divisions into the system development organizations.

This approach in system development in the 60ies and 70ies has had the
side effects of information centralization and reduced availability and
accessability for the users, centralized competance, development and
maintenance with reduced user influence possiblities. Local administra-
tions are as a consequnce driven by conditions established in the EDP

systems.

The system development trends of the 60ies and 70ies, have cemented the

sectorial and central way federal and city governments manage.
THE COMPLEXITY VS. COST ASPECT.

Profesionally, it is recognized that the more complexity you introduce
into a system to make it all-comprising, the higher the cost of develop-
ment and operation will be. If we consider the cost aspect related to
the completeness of a system, the cost will increase as a constant
function until you have an approx. 80% coverage, while it will take an
exponential function to cover the last 20%. In other words, the 80-20
rule is applicable, you do 80% of a project for 20% of the total cost.
There was and still is a lot of room for productivity tools and action

to improve this picture.

These larqge systems also have certain needs to exchange data, and infor-
mation integration between systems that one by one is complex, is not
made easier by different software, software technology inherant in each
system and the time factor for development. The systems are expensive
to develop and operate, and it is necessary to have several users to
make the cost of operation economically acceptable. This service bureau
syndrome has gradually defined the cities' adminstrations as necessary
for the continued growth of the IBM 3033 site mentioned earlier. Conse-
quently, attempts to localize data processing on minis amd micros are

often considered as threats to the large centralized

R3 7
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facility, and are therefore obstructed in different ways.

The systems of the 60ies were mainly of the periodic batch type. file
information was transferred from the classic ledger cards to magnetic
representation. It was necessary to make frequent printouts of file
information to keep an adequate level of information. The terminal
solutions of the 70ies made on-line inquirires on passive registers
possible. This change in information accessing made other organizing
and retrieval methods necessary, involving higher cost of operations for
the periodic systems. It also involved enhancements of the central

computer.

These complex common city government systems produced a staff of
"experts", often located outside the local administrations and with
little feeling for the administration's real needs. The situation can
be labelled as "Systems by the experts and for the experts”. We often
find the user left with complex, technically oriented manuals, without
true insight in how the system functions. The expected gain in produc-
tivity and rationalization was not realized, and we see the users as
suppliers of data (as contrary to information) and receivers of
results. The user influence of their working environment is reduced,

and in many cases the stress factors are increasing.

Another aspect of these large systems is the fact that the register
information is organized and primarily has the objective to satisfy
sectors within the different divisions of the administration. 1t is
necessary, however, for effective administration to have access to more
data than defined for each sectorial system. Therefore, we see many

manually driven support systems cannected ta the large, complex systems.

As these effects of the centralized systems were getting more apparaent,
it was now recognized that in order to stop the unfavourable development
of cost, and to stop the drain of competance out of the administration;

these large systems should be frozen, and the competence must be reesta-
blished within the function units of the administration. Further, the

units must build up their own EDP know how, enabling them to cope with

their own problems.

L)
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A combination of the different gystem elements will often with little

effort provide the desired solutions.

The interaction between the system elements, whether the elements sre
implemented on the same technology or different technologies, is bssed
upon the standardized date items, and standardized methods for moving
data between technologies. The explosion of the classic all-comprisning
system concept into functional elements, makes adaptions to individual
and local needs easier, and the external characteristics sre flexible,
as the funcionalized elements contain less obstacles to the practical
implementstions. It is also possible to standardize processing charac-
teristics, eliminating the needs to design new processing routines for
new tasks and new data items. By processing it is here meant processing
to change register data into new data before conversion into information
(e.g. traditional payroll batch processing). A data processing system

deals with raw material, work in process and finished goods inventory.

During the 60ies and 70ies it was a recognized practice to gsther all
single transactions for the different system areas for a common and
unified processing in a huge mass transaction system prior to the final
resulta. The uncritical transport of single trsnsactions to the regis-
ters of the large systems has made these systems unsuitable as manage-
ment tools. Through a flexible and localized application of data entry,
storing, retrieval and presentation, transaction data can be handled on
a low organization level. Instead of sending the total transaction
volume on to the next level in the organizstion, the data entry system
will make aggregates to the next management level. The transactions can
be stored in its system of origin for the purpose of e.g. statistical
processing. On an expection basis single transactions are forwarded one
or more levels up (e.g. payroll transactiona). The diatributed concept
compliea with the need for suthorized information retrieval, both verti-

cally and horizontslly.
As data processing in the 60ies and 70ies focused on quantities, the

focus of the 80ies will be on improved quality snd productivity in

retrieval, transportation, analysis and preaentation of information.
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DESIGN OBJECTIVES FOR THE RMIT STUDENT DATA BASE

The RMIT Student Data Base was designed to satisfy

the following basic requirements.

1.

The recording, in on-line mode, of the

Academic progress of 12,000 students.

The capacity to enrol most of these

students over a three week period.

The production of examination lists covering

all intermediate and final examinatioms.

The retention of a complete academic

history for each student.

To provide a basis for resources planning.

OVERVIEW OF THE RMIT STUDENT DATA BASE

2.1

Description (See Appendix I for DB Diagram)

The name RMIT Student Data Base describes both

a data base containing academic and student
information, as well as the systems that operate

on this data base.

Day to day maintenance of data on the Student Data
Base is performed using two major programs which

allow on-line, real-time, processing of student

.. /2

Ry 3

.2,

information and academic information respectively.
Additional programs are available to process bulk
information, such as examination results, in batch

mode and to produce a large variety of reports.

Student information held on the data base provides

a complete profile of current and historical,
academic and personal detaills, for each student who
attended courses during the past years. Once a
students' most recent records reach a certain age,
all of his information is archived (unloaded to tape
and, possibly, microfiche) and only an extract of his
original record, including a microfiche reference, is

kept on-line for further use.

Academic information describes course structures,

including past and future courses.

Subjects are recorded as part of course years and
stages and full details are available as to how
subjects may be taken, who may take the subjects.and
study periods involved. Provision 1is made for sub
division of subjects into units, with similar
information being recorded for units as for subjects.
Examination details which may be recorded for subjects
and units include such items as intervals at which
intermediate examinations are due and number of

papers per examination.

/3
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3.2

.5.
Personal Details - Name, addresses, etc.

Historical addresses - Recorded as a result of address
changes.

Statistical details - Employment, residential and
educational status.

Financial details ~ Annual record of fees due
and paid.

Award details Historic record of all awards

presented.

Prize details Historic records of prizes

obtained by students.

Course details One set of details for each year
for each course enrolment per

student, containing details such
as course code, study mode, study

load, enrolment year, etc.

Subject details - One set of details for each subject
enrolment per student containing
detalls such as subject number,
course code, enrolment year and
semester, study mode and result.

Unit detaills — One set of details for each unit
enrolment per student containing
details such as unit number,
subject number, enrolment year

and semester, study mode and result.

Courge Data (See Appendix II)

The academic data structures in the Student Data Base
permit a true representation of course structures as
defined in the RMIT calendar, complete\with elective
structures in use in different course. This information
1s linked to academic data recorded for individual
students, thus making possible the production of

various academically oriented reports such as

examination stationery.

../6
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4.

.6.
A structure of academic data groups, similar to
student details, provides for economic and

versatile processing facilities.

The main data groups are listed below.

Course details - These are distributed over several
groups which provide historical
details, basic course details
such as course description and
structural details which link
subjects to relevant years and
stages.

Subject details - These are distributed over several
groups which provide historical
details, basic subject details,
such as name of subject, structural
details, which lists units that
belong to a subject, and
examination details which indicate
the number of examinations and
timing of examinations per subject.

Unit details - These are distributed over several
groups which provide information
similar to that available for
subjects as outlined above.

DATA STATUS CONCEPTS

4.1

General Description

Information on the Student Data Base is in a state of
flux. From the moment a student enrols, his enrolment
details determine where he fits into the student profile.
Depending on wether he is an internal or external
student, doing Course A or Course Z, full time or

part time mode, etc., etc., his name may or may not
appear on various reports, notices, examination
stationery, etc.

Every change to his status, such as a subject

cancellation, receipt of results, re-enrolment, leave
.7
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4.5

.9.
types of currency stood out as a basis for further
refinement.
Thus, to extract all Subjects and Units that a
student 1s (or was) enrolled in any year, we use:
Year Currency "A Subject or Unit is current in
any given year if the study period for the Subject

or Unit takes in at least one semester in that year”.

For the purpose of selecting Subjects and Units

that may be due for examination in a particular
semester, we use:

Semester Currency "A Subject or Unit is current in
a given semester if part or all of the study period

for the Subject or Unit coincides with that Semester".

To further determine whether an examination is due for
a particular Subject or Unit enrolment, the examination
details include an item called EXAM-SEMESTERS, which
specifies the number of semesters required to be
completed in the Subject or Unit beofre the

examination is due. This permits users of the system
to define intermediate examinations. A number of
formulae have been developed which are used to

determine enrolment currency, exam currency, re-

enrolment currency, etc., using the above criteria.

Currency of Academic Data (See Appendix II)

Due to the historical nature of the academic data on
file, it is necessary to ascertain that student
details are related to academic data for corresponding

periods.

../10

R4 11

4.6

.10.

The following definitions of currency apply.

Academic Definitions of Current Course

This is a Course which includes the year

specified as ‘current' in its period of currency.

Academic Definitions of Current Subject

This is a Subject which includes the year

specified as 'current' in its period of currency.

Academic Definition of Current Unit

This is a Unit which includes the year specified

as ‘current' in its period of currency.

Note that in the above definitions current year may

be any year specified for this purpose.

Example of Student Data Currency

The last page in this chapter contains a typical

academic student data structure, representing

schematically the type of structure that exists on

the Student Data Base.

From this structure the following information

may be extracted.

a.

b.

This student has attempted three courses.

He is currently (1980) studying subjects in
Courses B and C.

This year (1980) he is enrolled for
Subjects CBS2 (Unitized Subject)
CBS3
CCS5
CCS6

ces7 .

Ry
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5. ENROLMENTS

5.1

Enrolment Data Base (See Appendix IV)

The enrolment system reduces input data handling

to a minimum.

This is achieved through the use of an enrolment
data base. The enrolment data base contains copies
of data which was printed on enrolment forms for new
and returning students. For new students the
enrolment information consists of data transferred
from applications processed by the Admissions

System and academic details extracted from the

Student Data Base.

For returning students the enrolment information is

taken from their records on the Student Data Base.

The data in the enrolment data base is used to speed
up on-line enrolments as explained in a later

chapter. (5.4)

Students who are not shown on any of the enrolment
files may be enrolled by overriding the normal data
checks. This procedure permits the enrolment of
students who enrol before the addition data has been

processed or who do not enrol via the Admissions system.

J14
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Enrolment Forms

Details printed on enrolment forms include Subjects
and Units that new students are expected to study in
the first year or stage of their course.

Preprinting of subjects and Units can be valuable
for the following reasons:

Reduction in Keying - if the preprinted subject

and unit details are correct, they need not be

keyed again.

Early Enrolment Statistics - Any saving in

processing time will speed up the production of

enrolment statistics.

Fewer Errors - If less data is transcribed manually,

fewer errors will occur.

For returning students the selection of Subjects

and Units for preprinting poses serious problems at
RMIT, as a result of loosely defined course structures,
insufficient knowledge of Subjects and Units completed
at printing time and the large number of students who

"straddle" course years and stages.

Although the system is capable of preprinting most

Subjects and Units for returning students, due to the

above problems this facility is currently not used.

R4 16
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When a number of operators are keying enrolment
information simultaneously, any number of them
may be using one or other of the input modes

described above.

RMIT STUDENT DATA BASE DIAGRAM APPENDIX 1
DPERSONAL-INFO MSURNAME (AUTO) MCOLLEGE

DSTUDENT-PR MER DCOURSE-INFQ

\/

DSTUDENT-STATS DCOURSE-YR

DSTUDENT-FINANCE DCOURSE-SUBJECT

MSTUDENT DSTUDENT-ADDRESS

DSTUDENT-COURSE MCOURSE

DSUBJECT-TXAk

DSTUDENT-SUBJECT MSUBJECT

=
7z}
|
S
= r

DSTUDENT-UNIT MUNIT DUNIT-INFO

DSTUDENT-AWARD MAWARD DUNIT~EXAM
19/8/81
E.de G.

R4 19

Ry 20



i

LINn-1odrdnsa = ©

O4NI-1INNA = @ O4NI-103rdnsa =
LINGR = ® 1OALENSH =

83ag eleq
£ Uo¥sa3y |
woxj-1A
9 ~—Z GOTSI5A Stwepedy
T UOTSISK
(1 *8-2) OL~1A-JTWapedy|
@ TUINT TaISVR LINN
103afqng se uadyel Ifun
6
® L (13
9 (1]
Z 1]
\\5\ T 3TUn
v oW
€ w
Z [
1) F1uny
7 BOTS13p
© piepueis
T u
® (b, ‘8°9) 7 uoysasp pazyiyull pezTiTU paepuEss
AMINZ ¥ILSVH 103rdns
€ UOTB13A
@ 7 UOT6Id\
(.2, ‘#9) 1 uoysiap
] 4
®q561 XYINZ YALSVW 103r4as z/1841 1/0861 8/4t61

STUNLIYLS 10dfdNs dASVY VIVA INZANLS

2 30 z @383 11 X1ONIddV

61

12 0y

10AreNs-AS¥N00A = () OANI-FSUNON = @
WA-ASEN00A = ©) ASUNOTH = D
832§ e3e(q
orans
-rans ’
-runs
-rans -
® -runs
arcuns T
=1dl
\\SL/J ~[Hns
T . \\
2
| T
q "
© vV FOVIS
7 ¥k
T 4k
T mq *
v aus|
14
)L) T WX
€ UOFS81ap 7 uorsJyap 1 uofsIap
® A
STIVISd 458000 7 /Yoe 8/dt61
o
s6b1 AMINE WILSVH ASUA0D . ) 61

STANLONYLS ASUNO0D ASYH VIVQ LNAANLS

¢ 30 1 @38d II XIQNAddV



STARTING ]
SEMESTER
1

STARTING
SEMESTER
2

L.

SUBJECT CURRENCY RANGES

APPENDIX 111

JAN

I——J.——_.ﬂ —_——

]

e —— — —— — —_————_——— e ————

1
]
-]

| SEMESTER DURATION

1 1 I

- -W--——-—— ——————
E4

1w o ol ——— —r— — —

T
[~}

JAN

2

——— ] o —— e —— e —— e —

| —

1

.
J

j

Ry 23

RMIT ENROLMENT FLOW DIAGRAM

APPENDIX IV

Enrolment Enrolment
= Forms Forms
Student
Enr .Form
Manual check and
Re -Enro completion of
File Enr. Forms
Enrolment Pt.1 or
On-Line Pt.l of Forms Pt.l + Pt.
nr. deta
A
Single
: Enr.
Edit Update
'NORMAL MODE'

Block
Update

'FAST MODE'

rint of
new

student
Enr.Forms,

Re-Pnro
File

Batch
Edit and
Update

Update
Report
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recommendation V.24 also describes the standard interface between
a system or termiral and the automatic calling unit (the FIA
specification is RS-366). This interface uses the same 25-pin
connector as the V.24 modem interface with redefinred signal
lines, The V.28 recommendation specifies the dialog between the
system/terminal and the automatic calling unit for establishing
connections.

The telephone network is being replaced for some classes of data
communications traffic by public data retworks. There is a lot
of information in the computer press these davs about the new
public data networks and the new international standards for
these data networks. Depending on where vou are located, vou may
have heard of efither X.25 or X.21 or both. The CCITT has issued
a series of recommendations (the X series) which deal with data
communications networks. The X series of recommendations deal
with services on networks which are specificallv designed for
data communications. There are quite a few public data networks
now in operation, and more services are planned for introduction
within the next few vears.

These networks can be broken into two principal categories
according to the tvpe of service which thev offer. One tvpe is
Circuit-Switched, where the connection between two svstems or
terminals is equivalent to a hardwired connection once it has
been established through the network. Fxamples of circuit
switched networks are the Nordic Public Data Network in Denmark,
Finland, Norwav and Sweden and the DATFX-L network in the Federal
Republic of Germanv. The other tvpe of network is
Packet-Switched. Packet switched networks support multiple
virtual connections through the network over a single DTF/DCF
connection.

The CCITT X,21 recommendation describes an interface between Data
Terminal Fquipment (terminals and svstems) and Data
Circuit-terminating Fquipment for svnchronous operation on publiec
data networks. This interface replaces the two-connector,
multiple signal interface of V.24 with a simpler set of signals,
a smaller connector, and improved electrical characteristics
(fig. 1).
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Comparison of (CITT Recommendations V.24 and X.21

v.24 x.21

Unit. . i
DTF \ DTF DFFJ

Modem —
Unit.
Distance: < 20 Metres > 1000 Metres
Speed: < 20 Kbit/sec. > 100 Kbit/sec.
Signals: <= 31 signals <=z 7 signals
Connectors: 1-2 25=-pin 1 15-pin
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Once the call setup is complete, the connection between the
calling and the called DTFs is transparent. The network
transfers the states of each station's transmit data line
bit-for-bit exactlv as it appears at the DCF interface. The data
phase continues until one of the DTFs signals a clear request.
This is analogous to the conversation part of a telephone call.

Call clearing is signalled by either end and transferred to the
opposite end., Following call clearing, the DTE and DCF re-enter
the quiescent phase.

The circuit switched public data network has several advantages
over the public telephone network, having been designed expressly
for data communications. One clear advantage is automatic call
establishment (no operator dialling).

The X-series recommendations include recommendations for a
uniform international node numbering scheme which is analogous to
the international telephone numbering scheme. For example, each
Nordic network connection has a 6-digit network number, which is
unique within the countrv. International calls include an
international prefix, a network/nation code, and a network node
identification number. Within the Nordic Public Data Network,
calls are possible among the nations of Denmark, Finland, Norway
and Sweden.

Another feature of the new public data networks is fast call
establishment and high reliabilitv. For example, the Nordic
Public Data Network specifications state that all calls will be
set up within 2 seconds, 99% will be set up within 0.5 seconds
and 90% of all calls will be set up within 0.1 seconds.
Similarly all call clearing operations will take under 0.2
seconds, with 90% under 0.05 seconds. This is clearlv an
improvement over the performance of the switched telephone
network.

The X.21 call progress signals, described previously, provide a
clear indication of the status of a given call attempt along with
information about the probable success of a retrv.

Additional facilities allow the subscriber to simplifv the call
process bv using short-form addresses for commonly called remote
nodes. Access restrictions can be placed on a given node bv
specifving optional facilities to bar incoming or outgoing calls.
A group number facility allows several ports to be accessed from
the network bv a common node address; a central computer can be
equipped with several ports which, in addition to their unique
addresses are also accessed via a common national,/network number.
This facilitv is also referred to as "multiple lines at the same
address". The (Closed User Group facilitv allows the creation of
private networks within the larger putlic data network. If a
company has several svstems at different geographical locations,
and has no need to connect them to svstems outside of the
particular set, then the specification of closed user group

RS 7

membership for each of them eliminates access from computers
outside the network. The facility can also be used in such a way
as to restrict the connections from any node in the greup to only
other group members. It is alsc possible for a particular ncde
to belong to several closed user groups, one of which is the
default or preferential one. 1In order to switch from the
preferential to an alternate closed user group, the selecticn
signal sequence is prefixed with a facility request code
specifving which alternate group is to be used for the cail
setup, followed bv the address of the node within that group.

A call queueing facilitv allows incoming calls to be held in 3
first in first out queue with a specified number of positicns.
The caller receives a call progress signal indicating that the
call is queued at the remote end. The call redirection facilitw
allows one node to temporarily transfer its address to another
node; for the period during which this facilitv is activated, alil
calls for the node are redirected automaticallv to the alternrate
node. A call progress signal informs callers that the call has
been redirected. The Calling and Called Line identificatiocn
facilities provide for verification and monitoring of connections
made through the network. A node specifving the Charge Trun
facility is charged for all incoming calls (which are normsily
charged to the caller). The charge advice facilitv allows 2 node
to be informed, following disconnection, of the charges for a
call.

Circuit-switched X.21 networks are currently offered in fermark,
Finland, Norway, Sweden, F.R. Germany, and Japan. Several other
Furopean nations have X.21 networks in their future plans.
Further information about the specification and the network
services is available from the implementing PTTs, and from the
CCITT (Union Internationale Des Telecommunications, Place des
Nations, CH-1211 GENEVF 20, SUISSF).

RS 8
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HP 3000 SECURITY/RISK MANAGEMENT

C.W. Lazar

C.W. Lazar

SYSTEMS INFORMATION AND TECHNOLOGY
ARCO TRANSPORTATION COMPANY

Los ANGELES
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C.W. Lazar

Systems information and technology
Arco transporation company

Los Angeles

HP 3000 Security/risk management

Purpose

The purpose of security/risk management is

to maintain operations in planned mode

to prevent as far as practicable unauthorized

access to {discovery or modification) of

program and data files

to prevent, mitigate or recover from inside or

outside dysfunctions.

Environment

Organizations that can afford an HP 3000 and the support
staff generally are significant businesses.

Edp costs vary between 1.5 pct and 5 pct of total costs and
business related systems may handle 30 pct to 50 pct of company
revenues.

The following system illustrate the point.

Payroll 30 pct plus
materials purchasing 30 "
accounts payable 30 " "
materials inventory 10 " "
general ledger 100 " "

Hence a 20 Dollar a year business may run 6 to 20

million through its HP 3000

my company runs approximately 70 million through and

we may double that in 12 months.

Most HP 3000 installations represent a department's

first or most ambitious step into electronic data
processing away from manual or service center operations.

a large portion of system managers have had 1ittle or no system
management responsibilities.

This presentation is aimed at them and their concerned
auditors.

2 -1

2. The fundamental security devision rule

decision about security measures should be based on cost
versus worth. An organization shouldn't spend more to avoid

S22




has - ¢ -

paed 13343 jo A3
ILP3UAD YILMm ~Ltqeqoad 3dnpau
patumi{ aq Sa|Ls
ues saysje| awL} auo 03 $S3d’e pazi
pa|aAaq 00€ -001 -40y3neun asnpad $%90| 400p
paed
3LP3ALD yItm
patumL{
aq ued $S3%00 pazy $%90|
sy00| deayd 0001 -0S1 ~Joyjneun asnpad wood 493ndwod
FULTTIT 5 abuea 3500 3AL3I3(qo et

*$3502 Yded | |eq pue

S3AL393(Q0 413y} *s.4adnpad A3i|Lqeqoud

30 sd|dwexa aae Guimo| |04 3yl

sdo03ebLitw 3509

$499npad K31 Lqeqoud

L3133 Th)

Aded3Lqae OM3 03Ul PIPLALP 3q ued SWBISAS A3L4ndag
*S3500 SWAYSAS A3Lun%9S |°¢

*SIUBPLOU} PALLSIpUN JO SILIL|}qeqodd pue

SuR3SAS A3L4n33S JO S350 JO S3IRWLYSD 3| qRUOSEIU
Ut payonod aq 03 padu A3LAN23S Inoqe SuOLSLIAg
$3500 A314ND3S JO uoljedtjljueny °¢

‘wd3sAs uo|ey patdJeopuey g9 © bBui||eisul Aq
pajede|d 1 jey3 °‘bui|3as aurnbues e y3m sa03Lpne
3y} 9AP3| 3,USIOP ISUNOD JO 3] "IN UOLSLIAP

ay3 buiA|dde jo a|dwexa 3|qeuoseas e st siLy}
‘WwAISAS

UOLIRAUDSAL BULLJALR UR 4O 4d3ndWOd |043U0D SSII0Ud
dWl} |eAJd ® 404 dNUJ 3G J0uU Aew 3S4NOD SO

SLyl ‘aujyoew bulssasoad ejep ssaursng e Jo4
Aauow | SJIPLOYNI03S JO I3SeM ® 3q Aew WAYSAS
uoley oLjewojne IALSUIAXd ue Jeyl SMO||04 31
*000°000°t Lenb3 pLnom auty sso|

3uempdey [R303 © 4O 350D 3yj jey3 A|aytjun s

31 udy3 “juawdaube ssadoe 43ndwod dn-joeq e st
943y} pue 3315-340 paJo3s ade sadejl dn-yoeq ji
000000t

40

100°/000%

£ ¢S

3q pLnhoys

passauaddns A||e303 3u4Lj ay3 JO 350D ayy jeyy
ALdwy pLnom 31 "wood 5| X ,0] ® 404 000°0|

01 000 SL WaISAS UO|ey d}jPUOINR UR JO 350D

3y] “4eak J4ad 35d |- uey3 SSI| 43pJ4O 3Y3 UO MO|
A43A S 341y wood 433ndwod © Jo A3} Lqeqoud ayl
-2

:91qeqoad 240w Yd1ym pue ad}j padunos £||euudjua pue
9IRGWOD SIUNSEIW JUIPARIIL 3UALJ ISAYI |LLM | |aM MOH
¢3uauwdinba

Butuoi3Lpuod J4je uowaod Ou pue S|Lem jooud 3dL) YN
904 Paq UO 3| }Ng 3Je S4IIUID 43INdwod Auew MOH
ys49auibua Aq pasn

sbea £]}0 40 |3uuosaad Bujuea|d Aq pasn $33s0|d
leoLwdyd yiim sbuiping adeys swood Jandwos Auew
Moy ‘Buiplinq e uf 3uapj JO 3UNOS ISALS Ay}

wood J3INdwod Y3 S} U830 MOy Ing *udbAxo jo
324N0S 3y} 3P4 ued SuPISAS uo|ey pue |anj jo
30UN0S Y} IONPAJ UL SWOOJ 43ndwod ssayuadey
£€-2

*S3A0YS |BI}4393|3 J0U INg

Bulyows ueq ued s3|my °400|J dS|e4 4O wnud|d Y3
ybnoay; pajebeqodd auo 40 WOOCJ IXBU BY) U} dAL3
® J0 UOSJR J0 Uey BUl|00D pajeaydar0 ue 40 JA0YS
1e9L4393]3 ue J40 33334ebyo paddoup e Aq pasned aq
ues 3] “wood Ja3ndwod ay3 uL 4L} B 43PLSUO)
*3500 413y3 uo A3L|iqeqoad

3413y} aonpad ALuo ued A3yl :SIUSPLOUL PIALSIpUN
JdjRULWL]D 3,uURD 3PEOLNS JO JUOYS SAUNSEIW JeY)
*S33N]0Sqe OU aJe d4dY3 ey} SIZLseydud

ey} 3Lna Au0ayy auweb e sL 31 “3daduod

JeutbLao 40 MaU B jJ0uU S} 3|NL UOLSLPAd BYL
$33n|0sqe ON

L JuapLoul Joj Saunseaw uorjebriiw jo 3s0d , , oW
L JuapLoul jo 3so0d , , Id

t Ju3apioul Jo A3rliqeqoud , , d

3an|eA pajdadxa pajunodsip s(enba I

NI

(vowsp snid (,19,1d)ap)ueyy 4a3eaqb sy (|o1d)ap
suJaj |edijewayjew uj

*2U3PLIUL Y] JO 350D PIIdadxa 40 (3QL[ AY3 URY} ISRAULOUL UR



item
sentries

passwords
account, group,
user

item

item
terminal
locks

objective

reduce unauthor-
ized access to
files

reduced probabil-
ity of thef
reduce unauthor-
ized access to
files and
programs

objective

objective

keep unauthorized’
users from
accessing system

cost range
10,000~ 20,000
per shift per
year

1.00- 5.00
per password
per change

cost range

cost raiige
50- 400

comment
cheap

sentry can
become thief
can become
lazy
effective-
ness is in-
versely pro-
portioned to
age and
number of
cognocenti
approaching
comment

zero after
three days.
Low cost and
Tow effect-
iveness
paswords are
stored in
clear text
in stream
Jjobs that
are not

lock worded
and in image
schema that
are not lock
worded.
Multi user
paswords
obviate
accountabil-
ity

comment

can be by-
passed with
second

terminal re-
connected to

“4-g25

reduce fire
probability
reduce disk wear

no smoking

manual fire put out fire
egtinguisher

tape back-up recover lost

system files
item objective
remote protect back-up
tape tapes from
storage local dys-
function
hardware recover costs
insurance of
disaster
Internal
violation of privacy
manipulations

fraud ghost vendors and employees
theft or hardware, information

1 to?

50- 200

15 to 50

per tape per

day plus re-

entry cost at
1/2 a day per
person

cost range

2- 10 per
month per
tape

same port.
some smokers
will violate
rule. Some
may quit.
Good for
limited fire.
Deesn't work
without
operator.
Typically
half a week
day will be
lost and will
have manual-
1y re-entered
back-up tapes
comment
Should be
stored
remotely. Need
protection
system.
Should be
tested
episodically

2 to 5 pct of most large companies

hardware

1.5 to 3
times costs
the expected
cost of the
disaster

self-insured.
Read policies
carefully.
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TERMINALS STRATEGY AND NEW- PROBUCTS

R. FRANKLIN

sese e DIDN'T RECEIVE THE PAPERS YET (EDITOR) ****

R. FRANKLIN
HewLETT PACKARD
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Presentation Abstract

Presentation Title: _RAPID/3000, new from HP: Relational Access, Prototyping and
—_ Interactive Development

RAPID 3000, NEW FROM HP:

Author(s): ___ Jutta Kernke

RELATIONAL ACCES. PRCTOTYPING AND INTERACTIVE DEVELOPMENT Tile(s): ___ Product Manager , HP Information Network Division
Address: 19420 Homestead Road  Cupertino, CA 95104

JutTA KERNKE
Abstract; (No more than 200 words)

RAPTO/3000: & family of Vcatd
analyst. data base administrator and end-user It provides a total solution
to 80X of transaction requirements. RAPID/300D provides:felational ad-hoc
inquiry and comprehensive. customswzed reports to the end-user and decisiona

- - more infi A | fies es

faster, Reduces time spent in debugging, maintaining and documenting = -

more time awa ' A

separates the user-world from the system environment - - hetter contral for
J. KERNKE more information resources for all users. RAPID/3000 - - - to get more

HP InFormaTiON NETWORK Division information to more management faster and

19420 HomesTeap Roap easier!
CuprerTing, CA 95104

S51
52
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FULL ZCREEH EDITING

INTRODUCTION,
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FlULL SCREEM EDITING
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a procedurs,
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SCREEN EDITIHMG

3
of the full pags 'ditor, the =2ditor itself can
zmiulate the sophisticated edit feastures of an expensive terminal. The user then

edits the whole file at a time instead of only one page. The editor accepts one
edit command “this can be a single key stroked and parforms the edit on the teaxt
file and on the screen.

R typical example of this eaditor tyupe is the editor awsilable on the HP Zdn
system.

The advantages of such a swstem are:

= al)l the advantages of a full page editor.

- considerable savings of time.

~ The only zpecial features needed on the terminal are
cursor pogitiening
character and line ifnserticn and deletion
Hil otner teatures can be smulated by the editor.

This allous to implement a full screen editor on a low cost terminal,

FULL SCREEN EDITIHG

&, ADDITIONAL FEATURES.

Mary additional features are sdded to text editors. Some of
- The capability of complling directly from the work flle.
- bisc space saving by record compression.
-~ Handling of MACRO's,

- RAutomatic generation of program code.

- Word processing capabilities.
constructs,

= Leoop

- Conditional editing.

them

are:
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Summary of:  RELATIONAL DATABASE-~CONCEPT, CONSEQUNCES FOR ORGANIZATION
AND MANAGEMENT-STRUCTURES

1. What is a releational database

If you look at EDP-concepts, you will find in almost all cases an
hierarchically structured file organization. Data sets were organized in
different stand-alone files, which were accessed through SEARCH-ITEMS. Most
of the FILES were designed for a single application. The structure of this

RELATIONAL DATABASE-CONCEPT. file-system (i.e. the PATHES to the DATA-ENTRIES) has been defined before
implementing the data sets (i.e. in ISAM, HISAM, KSAM filea etc.).
CONSEQUENCES FOR ORGANIZATION AND MANAGEMENT-STRUCTURES EXAMPLE : find "city of Berlin”

if ZIP-CODE is the search-item to all cities, you could find
the city of Berlin only, if you knew the zip-code.

Only with SORT/MERGE you could reassemble your file, so that it would
satisfy a different QUERY.

Uwe HINRICHS .
If changes would become more complex, you would have to reorganize your
file-system for this particular application. that meana building up
new files with new PATHES and reflecting these changea within the
program/system.

With the appearance of database systems this became much easier. But still
you needed a strong, hierarchical structure of organization at the
beginning. The advantage was that your DATA didn't fit for just one
application but for your application system in total.

EXAMPLE : a whole application system --{"> COMPANY

a single application --{>> SALES
MATERIALS MANAGEMENT
¢ FINANCE
etc.

The understanding of a database system was originally a maaa storage file
system, in which the data sets were application independent.

Still you had to organize the pathes within the database in the beginning,
so that you had a regulated structure, which couldn't be modified without
any problem,

EXAMPLE : implemented references between : SALES ~-{> FINANCE

Uwe HINRICHS postulate references between : SALES --{>> MATERIALS MANAGEMENT

SAUER-INFORMATIC To fullfill this postulate, you needed a modification of the database atruc-
ture or you could use a QUERY-SYSTEM.

KrokaMp 35 But a disadvantage of QUERY systems is the time used to search items in a large

2350 NEUMUNSTER database through PATHES, which have not been implemented (SCHEMA).

WEST-GERMANY There are different types of such traditional DATABASE-SYSTEMS; for Example :

HIERARCHICAL and NETWORK DATABASES.
Both TYPES OF DATABASE SYSTEMS have the same features of a traditional file
management organization :

151 /2 15 2
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If nev requirements arise you will implement them immediately without
reflection on previous written Software. The problem is now restricted
to generation of new field structure elements.

The system isn't a snapshot any longer, but a living system. Using this
technique will now allow you to use the BOTTOM UP APPROACH for your
organizational work. Thisis in fact the most efficient way to proceed
because the level of quality of your DECIS1ON-DATA is depending on the
level of quality of your BASIS DATA.

The features of this organization method are :

- horizontal structured information --{"> relations between the field
elements

- vertical structured information ---{"> Management Information System

- high level automation

- all kinds of information available immediately

EXAMPLE Relational Concept

L 1

SALES MATERIALS FINANCE

<3—> MANAGEMENT <3— >

T0P FIELD
MANAGEMENT MANAGEMENT
<3

I
L
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WHAT IS A COMPUTER?

As you already know, a computer consists of one or more
electronic and/or electromechanical devices, each capable of
executing a limited set of explicit commands. For each type
of device some means is provided to allow the device to re-
ceive electrical impulses indicating the sequence of commands
it is to execute. 1In addition to commands, most of these
devices can receive electrical impulses representing bits of
information (commonly called data) which the device is to
process in some way. Nearly all of these devices also pro-
duce electrical impulses as output, which may in turn be
received as commands and/or data by other devices in the
system.

Nowadays, most devices also have some form of '"memory"
or storage media where commands or other data can be recorded,
elther temporarily or semi-permanently, and a means by which
that data can later be received in the form of electrical
impulses.

The tangible, visible, material components which these
devices are physically made up of is generally called com-
puter hardware. Any systematic set of instructions describing
a useful sequence of commands for the computer to execute
can be called computer software. As we will see later, soft-
ware can be further subdivided into system software, which
is essentially an extension of the capabilities of the hard-
ware, and application programs, which instruct the computer

how to solve specific problems, handle day-to-day applications,

u1 3

and produce specific results.

Originally it was necessary for a computer operator to
directly input the precise sequence of electrical signals by
setting a series of switches and turning on the current.
This process was repeated over and over until the desired
sequence of instructions had been executed.

By comparison with today's methods of operating comput-
ers, those earlier methods can truly be called archaic. Yet
the progressive advancement of computer systems from that
day to this, however spectacular, is nothing more than a
step-by-step development of hardware and software bulilding
blocks, an evolutionary process occuring almost entirely

during the past 25 years.

ENGINEERING AND AUTOMATION

I think we mostly take for granted the tremendous com-
puting power that is at our fingertips today. How many of
us, before running a program on the computer, sit down and
think about the details of hardware and software that make
it all possible? For that matter, who stops to figure out
where the electrical power is coming from before turning on
a light or using a household appliance? Before driving a
car or riding in an airplane, who stops to analyze how it
is put together?

Probably none of us do, and that is exactly what the
design engineers intended. You see, it is the function of

product engineering to build products which people will buy

ul
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effective means of input, punched cairds and paper tape repre-~

sent a rudimentary storage medium. 1Incorporaring paper tape

and card readers into early computer systems no* only allowed

the user to input programs and data nore quickly, more easily,
and more accurately (compared with flipping switches manually),
but on top of that it allowed him to enter the same programs
and data time after time with hardly more efforl than enter-
ing it once.

The next useful development was the "stored program"
concept. Instead of re~entering the program with each new
set of data, the program could be read in once, stored in
memory, and used over and over.

This concept is an essential feature of all real comput-
ers, but it would have been practically worthless except for
one other essential feature of computers known as internal
logic. We take these two features so much for granted that
it's hard to imagine a computer without them. 1In fact, with-
out internal logic, computers really wouldn't be much good
for anything, since they would only be able to execute a
program in sequential order beginning with the first instruc-
tion and ending with the nth. Internal logic is based on
special hardware commands which provide the ability first of
all to test for various conditions ard secondly to specify
which command will be executed next, depending on the results
of the test. 1In modern computer lanju:qges, in'ernal logic
is manifest iIn such constructs as IF statemen*=, GO TO

statements, FOR loops, and subroutine c¢alls.

ul

But at the stage we are discuss.ng liere were no modern
programming languages, just the language of electrical signals.
These came to be represented as numbers (even letters and
other symbols were given a numeric ejuivalent) and programs
consisted of a long list of numbers.

Suppose, for example, that the numbers 17, 17, and 14
represented hardware commands for reaiing a number, adding
another number to it, and storing the result, respectively,
and suppose further that variables A through 2 were stored
in memory locations 1 through 26. Then the program steps
to accomplish the statement “give Z a value equal to the sum
of X and Y'" might be expressed as the following series of

numbers, which we will call machine instructions:

17, 24, 11, 25, 14, 26
In essence, the programmer was ecxpected to learn the language
of the computer.
A slight improvement was realized when someone thought
Lo devise a meaningful mnemonic ior eacii hardware command and
to have the programmer write proarams using the easier-to-
remember mnemonics, as follows:
READ, 24, ADD, 25, STOKE, 25
or perhaps even
READ, X, ADD, Y, STOKE, Z.
After the programmer had described the logic in this
way, any program could be readily converted to the numeric
form by a competent secretary. iul since the converslion was

relatively straightforward, it would ke automated, saving the

ul
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provided the first means of making a program transportable
from one computer to another incompatible computer.

It is possible, of course, to apply this technique to
translators as well, allowing a given mnemonic to represent
a whole series of commands or a subroutine call rather than
a single hardware instruction. Such mnemonics, sometimes
called macros, gave users the impression that the hardware
contained a much broader repetoire of commands than was
actyally the case.

Implementing a new feature in software is theoretically
equivalent to implementing the same function in hardware.
The cholce is strictly an economic one and as conditions change
so might the choices. One factor is the universality or fre-
quency With which the feature is likely to be used. Putting
it in hardware generally provides more efficient execution,
but putting it in the software is considerably easier and
provides much greater flexibility.

The practice of restricting hardware implementation to

the bare essentials also facilitated hardware standardization

and compatibility, which was crucial to the commercial user
who wanted to minimize the impact on all his programs if he
should find it necessary to convert to a machine with greater
capacity. Beginning with the IBM 360 series in 1964 "families"

of compatible hardware emerged, including the RCA Spectra 70

series, NCR Century series, and HMoneywell 200 series, among

BEach family of machines had its own pperating system,
sof tware monitor, or executive system overseeing the
operation of every other program running on the machine.

In some systems, concurrent users were allowed, utilizing
such techniques as memory partitioning, time-sharing, multi-
threading, and memory-swapping. Some form of job control
lanquage was devised for each operating system to allow the
person submitting the jobs to communicate with the monitor
about the jobs to be executed.

Introducing families of hardware did not solve the
problem of compatibility between one vendor and the next,
however, a problem which could only be solved by developing
programming languages which were truly independent of any
particular piece of hardware.

Since the inventors of these so-called higher-level
lanquages were not bound by any hardware constraints, an effort
was made to make the languages as natural as possible. FORTRAN
imitated the language of mathematical formulas, while ALGOL
claimed to be the ideal language for describing algorithmic
logic; COBOL provided an English-like syntax, and so on.

Instead of having to learn the computer's language, a
programmer could now deal with computers that understood his
language. Actually, it was not the hardware which could
understand his language, but a more sophisticated type of
translator-interpreter known as a compiler.

T tt d th t o1
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provide solutions to a broad class of problems without ever
having to revise the procedural portion of the program.
Sometimes, logic~controlling information is neither
compiled into the program nor stored in tables, but is pro-
vided to the program when it is first initiated or even during

the course of execution, in the form of run-time parameters

or user responses. The program has to pe pre-programmed

to handle every valid parameter, of course, and to gracefully
reject the invalid ones, but this method is useful for cutting
down the number of separate programs that have to be written,
debugged, and maintained. For example, why write eight
slightly different inventory print programs, if a single
program could handle eight separate formats through the use

of run-time options?

Incidentally, program recompilations need not always
cause alarm. Through the proper use of COPY code, programs
can be modified, recompiled, and produce the new results with-
out the original source program ever having to be revised.
This is made possible by a facility which allows the source
program to contain references to named program elements stored
in a COPY library instead of having those elements actually
duplicated within the program. A COPY statement is in
effect a kind of macro which the compiler expands at the
time it reads in the source program.

For example, if a record description or a table of values
appears in one program, it is likely to appear in other

programs as well. It is faster, easier, safer, and more

14
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concise to say 'COPY RECORD-A." or "COPY TABLEXYZ." than
to re-enter the same information again and again. And if
for some reason the record layout or table of values should
have to be changed, merely change it in the COPY library,
not in every program.

By changing the contents of a COPY member in this way
and subsequently recompiling selected programs in which the
member is referenced, those programs can be updated without
any need to modify the source. If procedure code is involved,
the new COPY code only need be debugged and retested once
rather than revalidating all the individual programs.

Where blocks of procedural code appearing in many programs
can be isolated and separately compiled, however, this would
probably be better than using COPY code. For one thing, the

separate modules would not have to be recompiled every time

the procedural code was revised.

BITE-SIZE PIECES

Breaking a complex problem into manageable independent
pieces and dealing with them as separate problems is a
valuable strategy in any problem-solving situation. Such a
strategy has added benefits. in a programming environment:

1. Smaller modules are typically easier to understand,
debug, and optimize.

2. Smaller modules are usually easier tc rewrite or
replace if necessary.

3. 1Independent functions which are useful to one appli-
cation are often useful to another application; using
an existing module for additional applications cuts
down on programming, debugging, and compilation time.

15
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6.

‘e

8.

10.

11.

12.

Isolation~-Isolate all but the lowest-level modules

from all hardware considerations and physical
data characteristics.

Testing-~-Test each individual module by itself as

soon as it is completed and as it is inteqrated
with other modules.

Generalization--Produce modules which solve the

problem in a general way instead of dealing with
specific cases. Be careful, however, not to
over-generalize. Trying to make a new technology
fit the mold of an existing one may seem like

the best modular approach, and the easiest to
implement, but the very features for which the
new technology has been introduced must not
become lost in the process.

EXAMPLE--When CRT's were first attached to com-
puters they were treated as teletypes, a class of
i/o devices incompatible with two of the CRT's
most useful features: cursor-addressing and the
ability to type over existing characters. Putting
the CRT in block-mode and treating it as a fixed-
length file represents the opposite extreme: the
interactive capabilities are suppressed and the
CRT becomes little more than a batch input device,
a super-card-reader in effect.

Standardization--Develop a set of sound programming

standards including structured programming methods,
and insist that each module be coded in strict
compliance with those standards.

Evaluation--Once the functional characteristics

have been achieved, use available performance
measurement methods to determine the areas which
most need to be further optimized.

Piecewise Refinement--Continue to make improvements,

one médule at a time, concentrating on those with
the largest potential for improving system perform-
ance, user acceptance, and/or functional
capabilities.

Binding--For greater flexibility and independence,

postpone binding of variables; for greater
efficiency of execution, do the opposite; pre-
bind constants at the earliest possible stage.

18
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BINDING

As the name suggests, "binding" is the process of tying
together all the various elements which make up an executing
program. Binding occurs in several different stages ulti-
mately making procedures and data accessible to one another.

For example, the various statements in an application
program are bound together in an object module when the
source program is compiled. Similarly, the various data
items comprising an IMAGE data base become bound into a
fixed structure when the root file is created. A third
case of binding involves the passing of parameters between
separately compiled modules.

Remember that at the hardware level, where everything
is actually accomplished, individual instructions refer to
data elements and to other instructions by their location in
memory. The "address" of these elements must cither be built
into the object code at the time a program is compiled, be
placed there sometime prior to execution, or be provided
during execution. Likewise, information governing the flow
of logic can be built into the program originally, placed in
a file which the program accesses, passed as a parameter when
the program is initiated, or provided through user inter-
action during execution.

Binding sets in concrete a particular choice of options
to the exclusion of all other alternatives. Delayed binding

therefore provides more flexibility, while early binding

19 u1 20
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reduce monotony and increase productivity in our own BIBLIOGRAPHY
business, the business of writing application programs.
If you write application programs or manage people who

do, you also may wish to take advantage of this approach. Boyes, Rodney L., Introduction to Electronic Computing:
A Management Approach (New York: John Wiley and
What features of VIEW/3000 would have made it unsuitable Sons, Inc., 1971).

for this particular situation?
P Hellerman, Herbert, Digital Computer System Principles

- not available five years ago . (New York: McGraw-Hill Book Co., Inc., 1667!.
- HP 2640 series of terminals only .

- block-mode only (not interactive field-by-field) Knuth, Don?ldAE.! The Art of Computer Programming
- requires huge buffers (not enough memory available) Mass.: ddison-Wesley Publishing Company,

- response time and overall system performance inadequate
Swallow, Kenneth P., Elements of Computer Programming

From what you know of TERMINAL/3000 and ADEPT/3000, how (New York: Holt, Rinhart and Winston, Inc., 13F%).
do these products enable a programmer to conform to the . .
principles of good system design? Weiss, Eric A. (ed.), Computer Usage Fundamental:s {New York:

McGraw-Hill Book Co., Inc., 1969),
TERMINAL/3000 itself: modular, well-factored, single
critical section, device-independent, independent of
external formats, simple l-parameter interface, table-
driven hardware isolation, well-tested, generalized,
optimized for efficiency, run-time binding of cursor-
positioning and edit characteristics.

ADEPT/3000: produces COBOL source programs that are
modular, well-segmented, device-independent, and
contain pre-debugged logic conforming to user-tailored
programming standards; built-in interfaces to
TERMINAL/3000 and IMAGE/3000 (or KSAM/3000) isolate
the programs from hardware considerations and provide
device and data independence.
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2.

2, Auxiliary memory : Magnetic discs are normally used. The
time to access information is calculated in milli-seconds.
The purpose of this kind of memory is to save programs and
data to be used during a given period, which can be from a
few minutes to many months.

3. Archival memory : This can be done through many devices, but
the most common is the magnetic tape. Since the access to
data is performed serially, the access time to data can be
from a few seconds to many minutes. This low-cost type of
memory is used as back-up memory, and for saving all data
currently unused.

wWhen we consider the evolution of these different tyves of
memory during the last past years, we observe a fall in prices

for all types, but a particular drop for the core memory.

This drop has considerably changed the physionomy of data
processing systems during the last years. The HP-3000
system remained in the swim. When it came out in 1972, the
maximum memory size supported was 128 K bytes. The model of
1981 can support up to 4000 K bytes.

In addition, this trend will vprobably be confirmed in the
next years, and an HP-3000 with 20.000 K memory will be
common soon. The advantages of the increase of the core

memory are evident :

uz 3

3.

. The amount of code that can be put in memory at a given
time is larger. This implies a fall in data segment
swapping, which dramatically reduces the disc overhead
and increases the throughput of the system.

. The amount of data handled in one time can theoretically
be increased, by using large file system buffers. However
this technique gives disapvointing results, especially in
random access.

Most data processing applications are now using more and more
interactive mode, instead of batch mode. Improving batches is
important, but improving on-line programs is vital. Batches can
run in off-peak hours, and most of the time the jobs can be
done. But in interactive applications, each second of response
time lost must be multiplied by the number of users, and
employer's time is getting expensive.

So, the benefit of increasing core memory comes almost
exclusively from improving the programs flow. Suppose we
could increase indefinitely the core memory size, we would
reach a critical point where adding a memory module would
not affect the response time, because all program segments
are already in core.

Another important factor bears heavily on the response time
disc accesses due to transactions of aprlication programs,
An on-line program using a data base system (IMAGE 3000 for
example) may be very greedy in disc accesses. This overhead

u2 4
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6.

HOW TO USE CFS/3000

This product is intended to optimize both batch programs and
on-line programs. In all cases, a good knowledge of application
programs and system management will be required.

. In a batch environment, the execution time can be dramatically
reduced. It will be strongly recommended to run one program at
a time, in order to devote the maximum core-memory to data files.

. In an interactive environment, the tuning must be more
accurate.

You will have to use the utility program IOSTAT2 to determine
how busy your discs are, and what they are doing (swapping or
accessing data files).

If the swapping is low, you may use CFS/3000. You will select the
file to make core-resident by considering their impact on the
response time.

With CFS/3000 you will be able to make trials without stopping
the daily operation.

As a first step, you may declare core~resident some small files
frequently accessed like.

. Tables of parameters

. Automatic master data sets (IMAGE)

. KSAM key-files

In a second step, you will be able to design your future
applications, by taking into account this new possibility.

uz 7
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History

In 1971 when EUROSPAN started, the COMPUTER installations were in the
main 'Main Frame' oriented. Ye approached our design of EUROSPAN by
looking at the following:

a) STRUCTURE OF FILES

b) ACCOUNTING PRINCIPLES

c) HISTORICAL COMPUTER DESIGN OF

ACCOUNTING SYSTEMS

In structuring our files we recognised that the system should be capable
of handling a multi division or multi company type structure. Indeed our
first customer was a service bureau and needed such a structure. Systems
Analysts traditionally designed systems which broke the accountants
normal conventions which he was used to (i.e. non double-entry bookkeeping
and seperate ledger systems whereas he was used to 3 in 1 type systems).
This led to an alienation of accountants to computers so we brought the
computer back to the 1iking of the accountant by designing an integrated
double system for him, This design was not done by computer people but
by accountants with the help of computer people. ke were fortunate in
having a qualified accountant who also was an expert in the computer
field.
From 1971 the system evolved from a basic accounting system to a more
complex one include such facilities as automatic creditor payments and
cost accounting. This changing design brought us up to 1977 when we
realised the significance of the emereging mini computer market place.
Which market has brought computing power to companies heretofore unable
to afford it.
We decided to completely rewrite EUROSPAM to allow for Online facilities
whilst still retaining it's much vaunted and accepted structure. In
addition auditors by now were aware of the possibilities and dangers
of computerised accounts and through consultation with them we included
new further enhanced security measures into EUROSPAN.

euwroco

Theoretical Frame Work

There were many implications in designing and producing a truly Online-
System. Many of you, no doubt, have been presented with semi-online

(not interactive) type systems that effectively only replaced the punched
card and we felt that our EUROSPAN should definitely not be confused

with such systems and should be the tool of the non computer trained
accountant.

The implications of such a system needed consideration in the following
areas:

- Storage capabilities

- Hardware and

- Software Portability

- Integration of other applications
- End of Year Problems

- User Friendliness

- Speed

- Security in Multiprocessing

At that stage also computer manufacturers were introducing and 'Singing
about' the new buzz word 'Decentralisation' (naturally this was influenced
largely by an ever-aware end-user demand owing to their increased
awareness of computer power) and we took the initiative of designing our
system to cater for the communications problems that usually exist.

BILD

In recognising communications we also took account of multi-international
requirements by solving those at the same time. The implications of this
are not technical but conceptual and are as follows:

a) Currency
b) Language
c) Corporate Reporting

us 3
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Furthermore grouping of data items eleminates the need to
concatenate data items and hence reduces system overhead.

By freeing space on the data base other appl{cations such as
order processing, fixed assets accounting, stock/warehouse etc.
control can be incorporated under the one schema.

Our menu processor enables the user to move between online
functions without necessarily going through the menu each
time, carrying across all relevant data. This makes a very
efficient and fast usage of the system possible.

We have developed screen handling routines with nrompt and
help facility on each field. Online processing is character
mode, i.e. fields are validated upon acceptance and

redundant screen input by the user is avoided. Field by field
processing has proven to be overall faster and more efficient,
especially in a very large user environment.

Our file handling routines were also designed for fast input
and retrieval of data. The dabase design and own logging/
recovery procedures that we implemented reduce the overall
system overhead.

Finally our concept of defining up to 99 different transaction
types within the bookings-posting functions, with user-defined
parameters, reduces dramatically the necessity to input
recurrent data within 1ngically similar types of transactions
(e.qg. posting invoices, cash etc.).

The speed of entry and validation is thus very high within

all areas of postings, as default or predefined values need
not be entered anymore by the user.

u3 7
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8.) Multiprocessing

9.

~

One of the major headaches of software designers that multiprocessing
has brought about, is security and recovery of data. As already
mentioned, we have developed our own logging techniques.

The terminal number, user number, date, time, and type of transaction
as well as the logical end of cycle for transaction cycles are part

of the log information. One is thus in the position of determining

the Tast transaction per terminal as well as any logically incomplete
transactions. Recovery may be then effected, either from the previous
data security, or merely by eliminating any incomplete transaction
cycles from the database, i.e. working backwards.

Lommunications

Communications software and hardware are now readily available. Postal
links are constantly improving through postal radio developments and
sattelite communication.

e have found HP's DS software & H/W a very easy to use and reliable
tool, within our distributed network applications.

Our philosonhy in this area is simnle. Provide the facility for
immediate retrieval of relevant data through communications, but
always ensure that every unit within a network may continue to process
its own data independantly, at any time. We must subsequently provide
subsets of the central database to remote locations and update these
as required daily. The relevant information as to which data is
required where, is held on file so that again, no redundant transfer
of data needs to take place. Also a set of reconcilation procedures
had to be developed to ensure the integrity of all remote databases.
When communications are across borders, there are also time differences
to take into account. Here the priority is to enable data exchange

at the most efficient and also economic time, while ensuring maximum
data security.
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NEW DIRECTIONS IN INVESTMENT MANAGEMENT

F. HeLsom
K. Stecx
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WE DIDN'T RECEIVE THE PAPERS YET (EDITOR

F. HeLsom
R.STeck
LincoLN NAT. INVESTMENT MANAGEMENT CoRrP.
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INTRODUCTION:

Digital image processing technology has reached a stage in its development
where a considerable impact has been made in most technological

fields. In addition to commercial and military applications, it's impact

on the medical technology has been far reaching e.g. its use in brain and

body scanners, where the resultant digital images are processed on a high

resolution TV monitor.

A digital image memory and processor offers a wide range of capabilities.
It can digitise and store image data provide scan conversion, improve
signal-to-noise ratio (SNR) via frame integration or averaging, detect
and accumulate image differences, enhance very low contrast images and
provide an interface between video and digital technologies. A well
designed system will also have the flexibility to be interfaced with a
variety of image sensors, computers, displays and recording devices as
well as provide for software expansion for image analysis applications.
“igure 1 is a block diagram showing a state-of-art digital image memory

and processor with such a range of capabilities.

As it can be envisaged from above, there are various techniques one can
employ for digital image processing. This paper examines a very simple

and inexpensive picture scanning device in conjunction with an incremental
plotter to digitise a picture and process the image on a high resolution
TV monitor. The study was a direct result of a requirement for an
inexpensive method for inputting shaded images to a digital computer. One
of the projects involved the use of these shaded images in comparing the
relative merits of Fourier, Walsh and Haar transforms in data compression

and noise reduction of images. The mathematics involved is rather complex

and beyond the scope of this paper and hence has been omitted tor simplicity.

us 3

The entire study was carried out in the department of Computer Science at

Brunel University.

The outcome of this study offers a good, inexpensive practical avenue for
digital image processing, and a possible application with the Hewlett

Packard laser printer is mentioned.

THE SENSOR AND PLOTTER:

The picture scanning device, assembled at the Computer Science laboratory
of Brunel University, consisted of the HEDS-1000 high resolution optical
reflective sensor (Hewlett Packard 1979), mounted at the end of a small
plastic tube which replaced the pen and the pen holder on the plotter.
Mounted within the tube was the associated circuitarv (see figure 2)
comprising a current feedback amplifier utilising the sensor's internal
transistor, thus providing current gain and bias point stability. Further
gain was provided by an operational amplifier with adjustable output
voltage level, which allowed for optimum contrast to be selected for any
given shaded picture. The output from the sensor was converted by an ADC
(Computer Technology 0000a) which v.as connected to a Modular One computer

for storage as a data file.

The incremental plotter used (Computer Technology, 0000b) was a small
roller type, rather than the drum or flat-bed construction which was the

only one available at the time of this study.

Apart from the low cost aspect of this simple design approach, another
favourable feature was that it enabled the employment of standard Calcomp
digital plotter software in driving the modified pen carriage during

picture scanning.

Us 4
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Ceves o READ SCALING FACTOR FROM TERHMINAL

res
iy

1020

?0

100

1050

200
1655

971
2010

P993
2020

P99

100
1000

1080
1404

WRLITEC(2y2

FORMAT ' TYPE SCALING FACTOR? *'/)
READ(2y1020) FACTOR

b =1,y THAUR

(3r L0207 (VALUES CL) » T=1 » TSQAUR)D

. » LHAUR
(L) = VALUES(
TCD LTO0)

) XFACTOR

Call. CR
TE (4»2050) (LLINE2CL) v I 1 » TSQURD

FORMAT (1H+»12842)

Call. CR

Lokl LF

CONTINUE

WRITE (4y105%5)

FORMAT (1H1)

GOTO 10

WRITE  (2+2010)

FORMAT (1Xy "UNKNOWN CHORACTER' /)

GOTD 9999

WRITE  (2y2020)ISQUR

FORMAT (1Xy'MATRIX SIZE OF '»Ié6y' IS OUT OF RANGE'/)

STOF

EiND

13

2 (4y1000)TCH
100 Xil=1,13
WRITE (4»1000)NULL.
FORMAT (1H+,A2)
RETURN

END

SUBROUTINE LF

NULL = 0

ILF = 10

WRITE (4»1000)1LF
DO L00 X2=1,13
WRITE (4»1000)NLULL
FORMAT (1H+932)
RETURN

END

.../3
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16 Grey Scale values used for digital image numbers
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Understanding Hewlett-Packard, a view from the inside

by

Jan Stambaugh

Computer Systems Division
19447 Pruneridge Avenue
Cupertino, CA 95014

Four months ago, I resigned as chairman of the HP3000 International

Users Group's board of directors to accept a position as manager of

the quality improvement program for Hewlett-Packard's Computer Systems
Division. In the past four months, I have learned a great deal about the
Hewlett-Packard company, a complex yet simple organization which focuses
on quality and excellence in the design of its products and services. It
has been both amusing and disturbing for me to realize how little I ever
really understood about how things work at Hewlett-Packard and why.

This paper is designed to help customers gain an awareness of Hewlett-
Packard, its structure, it's management, and it's goals and objectives.
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Even if we achieve 100% language compatibility but don't have a
common interface to the application tools, then it will be
extremely difficult to transport programs from one system to the
other. Thus for the BCG BASIC project, we set the following
objectives:

o0 To provide a compatible BASIC language for the HP3000 and
future BCG products.

o To provide an upgrade path for current users of BASIC/250,
BASIC/125 and BASIC/3000.

o To be a user-friendly system in the 250 tradition.

o To provide uniform interfaces to application tools on all
target systems.

o To provide conversion aids for current 125, 250 and 3000 BASIC
users ensuring at least 80% automatic conversion.

FEATURES

The new ANSI BASIC standard, expected to be adopted in 1982,
describes a very full and powerful BASIC language. It provides
the user with capabilities and features previously lacking in the
language and necessary for large applications. HP needs a
compatible BASIC across all its product lines, and conforming to
the BASIC ANSI standard is the best way to accomplish that.

BCG BASIC will include all of the features specified in the ANSI
BASIC Level I standard proposed by ANSI-ECMA. In addition, many
of the better features of the HP250 and HP125 will be implemented.

Highlights of the BCG BASIC include:

Identifier names up to 31 characters long

Named subprograms

Sophisticated exception handling

Integrated file system

Arrays up to six dimensions

Commercial formatter

250-1like programmer interface

Built-in application tools for database and Forms Management
Alphanumeric labels

IF-THEN~-ELSE, WHILE-LOOPS AND CASE constructs

Templates for reading files written by other languages
Enhanced string handling

Support for non-English character sets and collating sequences

00000000000 O0OO
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MPE IV

by

Mike Paivinen
Computer Systems Division
Hewlett-Packard Company
19447 Pruneridge Avenue
Cupertino, CA 95014

This presentation will discuss the MPE changes in the kernel policy

at a conceptual Tevel. A general overview of the new feature set will be
given. This presentation is basically aimed at those people who are

just becoming familiar with MPE IV and will not be an in-depth

technical presentation.
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JOB PROCESSING FUNCTION processing continues with either a rastart of the aborted
et o i e fob or the streaminag of the next available job,

Joh processing for bhatch jobs can be broken down intae several tasks: 3, REPORTING. nfter all oprocessing is completed.tha results
must be recorded onto 1he master schedvle and reported to

1. SCHEDULING., This consists of determinina when to run each
the svstem users, In Data Procesnsing it is necessarv te

job  that is on the Master Job list, The Master Job list
inform the users as to what was accompliched and to iu-

is the set of all hatch iobs whose processing needs to bw
form the syvstems group of what oroblems muct be fixed,
scheduled <(reasons for schedullng will be discussed).,
Along with the schedvling of jobs, interdependencies
namong  jobs nust be taken inte consideration., Certain
iobs’ processing will be “dependent® woon the successful
completioi. of other jobs. If the job strean that process-—
es Labor vouchers aborts, we would not want to begin the
processing of ouwr Laber Varlance job stream until we suwc~
cessfully :inish the Labor Vouchers. Schedvling also in-
clvdes identifving jobs that reaqulre “"extra considara-

tions" susy 1as tape mounts or private volume mounts,
2. PROCESSING. This includes 2 interrelated tasks:

a. Strearing the jobs on the schedule. For the next jaob
to be processed, a check must be made for the successful
completioi. of all jobs this job is dependent on, check 1to
maoke sure nll extra considerations have been taken care
of (private volumes , tapes, etc.), and then stream the

iob,

h. Monitor .na the processing of each job, Processing must

be mMonit- -2d s0  that when a job finlshes or aborts,
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ACE: THE MASTER JOB LIST

ACE bealns with the creatlon of a MASTER JOB LIST. This list con-
tains all the jobs ( on all the nachines) that ACE will control. To
create the 1list onlv two pieces of iInformation are necessav, (1) the
fullv-auallified name of the file In which the JCL resides, which will
be called the “JOB-NAME", and (2) the computer on which the JCL usvally
resldes. Optional information Includes "DEPENDENCIES®"
“EXTRA-CONSIDERATIONS", START- TIME-STOP-TIME WINDOW, DEFAULT-QUEUE,

AND DEFAULT- SEQUENCE NUMBER.

Dependéncies are the job-nnames of those jobs vpon whose svccessful
completion the current job depends. Extra considerations are dependen-
cles that ACE can’t handle. The application can check to see if the
proper private volume is currentlyv mounted, but It cannot physically
mount the oprivate volume Ltself, So the extra consideration is the
reminder to the person setting up the dailv schedule that “PRIVATE
VOLUME AUDITO4 IS NEEDED FOR THIS JOEB®". Extra considerations are also
commonly veed to renind of needed tape mounts., The start-time-stop~time
window allows a schedvled Job to be run onlv between two specifled
tines, le. the "window®", If the window cannot be satisfied, the job is
not streamed. The default gduveve and defavlt seguence number allow a
one—time specification of these ltems when their valves are foirly

static.,

ACE: CREATING MONTHLY JOR SCHEDULES

Once the Master Job Llist has been specified the monthly job
schedyles can be created. To aid in the scheduling of jebs a set of
*schedvlinga parameters” are defined within tha svstam and can bhe vsed

to create a schedvle.

In our Accounting department we process Labar VYoauchers ayvary
Wednesdav night. We process our first General Ledger te microfiche on
the 3rd working-day of everv month. UWe orncess some jobs everv other
‘week on Mondav, some jfobs every dav of the week and some Jobs onlvy
twice a vear. What we have found iLs that most of our jobs have a disz-
tinct pattern to their schedvule., We’ve deflned a =et of parancters
that describe these patterns to aid us In our monthlv scheduling., These
paraneters dallow for schedvling o Job to be execuvted bv the dav of the
week, the workday of the month or the oparticvlar conth of the vaear,
Using combinations of parameters anv pattern can be described. There
are alse parameters that allow for the exclusion of davs, weeks,. or

months,

Once the parameters have been specified for each job, creating a
specified month’s schedvle consists of “applving® these parameters to
the month’s calendar. The resvlt is the actuval schedule of the date
each Joeb will run during that month, ACE malntains a table of holidavsg
(inputted by the wvser) and will not schedule jobz eon those specific
dates, Once satisified with the schedule for the month, and when ap-
proprinte (eg. the beginning of the month), the schadule i3 nctivated

for use,
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for Dorocessing wvuntil all insbs ahead oF Lt nave wsen

processed (this means either finished succeszsfully.

aoborted or deferred because dependenciss Weren’t met)

(3) PROCESSOR will continually loob seauventialilv through thc

aveves checking to see 1f the naxt job in each agucue i3

readv to0 stream or must he deferred bacauvse of derencencvy

aborts, PROCESSOR can have 4z manv  ishs nrocessing as

there are queves active for the schedule (L5t can’?t oy

more be cause of rvle (i) and 1t could bz less hacause

dependencies can cross queves forcing one oucue to walL?t

until another’s job finishes),

R AOK K NOK R KOR XK ¥
x MAIN MENU X
2K XK KKK K KK XX
x
1 2333838383323 332833338033 383033 3338803333383 2833¢0 353228423
x x * *
KORKRKKAOKRARKKIOK KKK XK KK KKK K X 1333333333333 RSt ss sttt
XRUN SCHEDULEX xLIST SCHEDULEX XCHANGE SCHEDULE¥  ¥RUN 3YS LTILX
j 32232323333 BTt siee et AOKNOKORKIOKOOKIOR RO 3OO O X XK
XAUTOMATIC ALIST SCHEDULE XSUSPEND A BUEUE XSTREAM A& JOK
RESUME ONLINE/OFFLINE XDELETE A QUEUE XHUN TDP
XHMANUAL xLIST A QUEUE *ADD, DELETE. OF ARUN SPQOK
RESUME ONL IME/QOFFLINE MODIFY A JUE ¥EXECUTE AN
XLIST A JOB, MPE COMFANTG
ONLINE/OFFLINE
%x’SHOW’> COMMANDS
SHOWJOB JOB=€J
SHOWJOB
SHOWOUT JOEB=€
SHOWOUT JOR=@J
SHOWOUT JOE=@:READY,N
Fiavre 3.i PROCESSCR.
Besides being able to specifv which mode to run the schedule

there are other tasks which can be performed from PRUCESSOR,

i1

in.

First, there are an whole set of “LI%T" commands For reviauwing
scheduled and running iebs, Jobs, gueves, or the entire scheduls can by
listed either online or offline. Figures 3.2 and 3.3 show the format

of the schedule lists.

Second, the scheduvle can be altered from within PROCESSCR, Gueves

can be deferred, cancelled, or suspended. Jobs can be added, modifiecd

or deleted. When meodifving 10bs, dependenciles can be addee or

deactivated.

Third. PROCESSOR uses process handling to allow the user 15 stream

a joeb, run TDP,.PUER.SYS. run SPODN.PUR.EYS. or execute other MPE conm
mands., This is te allew for restartina aborted jobs from within
PROCESSOR. HPOOK is uvsed to read spoolfilez. THP an o editer . and the
stream command net onlv streams the iobh but alse setzs ua the jakh

streamed as an ACE job.
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When PROCESSOR finishes orocessing the oproduction schaduels the

of the

last job streamed generates a report sumMmarizing the resuylts

processing., Aborted jobs, deferred jobs,., cancelied jinb3., and »uca
fobs are all reported in this recort., We then post Thie recary Tor
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Comparison of CCITT Recommendations V.24 and X.21

v.2u
Auto Call
Unit.
JDTF
- Modem
Unit.
Cistance: < 20 Metres
Speed: < 20 Kbit/sec.
Signals: <= 31 signals
Connectors: 1-2 25-pin

IDTF DCF

> 1000 Metres

> 100 Kbit/sec.

<= 7 signals

1 15-pin

The X.21 interface is better able tc meet the requirements of
current svstems for data communications than is V.24 in terms of
speed and distance between the svstem and the network port

interface. The speeds of service in public data networks under
the CCITT X recommendations are easilv met bv the X.21 interface,
the fastest being U8 kbits/sec. For this reason, X.21 is

graduallv replacing the V.24 interface.

The CCITT X.25 recommendation, which covers packet-switched data
networks, specifies the X.21 interface as the electrical and
mechanical interface between the DTF and DCF, The X.25
recommendation will be covered in more detail later in this
session.

In addition tc the electrical and logical defiriticr of the X.21
interface, the CCITT recommendation describes logical procedures
for the operation of the interface in a circuit-switched network
and in leased-circuit applications.

The circuit-switched network procedures are broken into four
phases: the quiescent phase, when no connection exists between
the local station and anv remote station; the call establishment
phase, when either the DTF starts a call or the DCF signals an
incoming call; the data transfer phase, and; the call clearing
phase. The circuit-switched network procedures are verv much
like the procedures one uses with the switched telephore network.

During the quiescent phase, the telephone is on-hook. In the
X.21 case, the svstem/terminal and the network signal their
respective states of readiness to establish a connection through
the network.

The call establishment phase, in the case of the telephone
conversation, begins wken one lifts the receiver and dials a
number or when the telephone rings, signalling an incoming call.
In the X.21 network, the terminal/svstem signals to the DCF that
it is preparing to issue selection signals; the DCF responds bv
signalling "proceed tec select", and then the DTF issues a
selection signal sequence specifving a remote station and/or
network services. An incoming call is anrocunced by the DCF to
the DTF/svstem/terminal. All cases of call collisien (ircoming
and outgoing calls at the same time) are resolved in favor of the
outgoing call. If one dials a busv station or mis-dial a number,
vou receive in response a tone or tone sequence, or perhaps a
recorded message. In the case of an X.21 network, the calling
DTF receives call progress signals (figure) which indicate whv a
call is delaved or whv it has failed. These call progress
signals are useful in determining a reasonable next action, 1In
additon to call progress signals, the X.21 recommendation
describes optional facilities for transferring informatior such
as called lire identification to the calling DTF and callineg line
identificaiton to the called DTF as part cf the call setup
procedure.
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membership for each of them eliminates access from computers
outside the network. The facility can also be used in such a way
as to restrict the connections from anv node in the group to only
other group members. It is also possible for a particular node
to belong to several closed user groups, one of which is the
default or preferential one. 1In order to switch from the
preferential to an alternate closed user group, the selection
signal sequence is prefixed with a facility request code
specifving which alternate group is to be used for the call
setup, followed bv the address of the node within that group.

A call queueing facilitv allows incoming calls to be held in a
first in first out queue with a specified number of positicns.
The caller receives a call progress signal indicating that the
call is queued at the remote end. The call redirection facility
allows one node to temporarily transfer its address to another
node; for the period during which this facilitv is activated, all
calls for the node are redirected automaticallv to the alternate
node. A call progress signal informs callers that the call has
been redirected. The Calling and Called Line identification
facilities provide for verification and monitoring of connectionrs
made through the network. A node specifyving the Charge Transfer
facility is charged for all incoming calls (which are normally
charged to the caller). The charge advice facilitv allows a node
to be informed, following disconnection, of the charges for a
call.

Circuit-switched X.21 networks are currently offered in Denmark,
Finland, Norwayv, Sweden, F.R. Germany, and Japan. Several other
Furopean nations have X.21 networks in their future plans.
Further information about the specification and the network
services is available from the implementing PTTs, and from the
CCITT (Union Internationale Des Telecommunications, Place des
Nations, CH-1211 GFENEVF 20, SUISSF).
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INTERACTIVE HP-3000 TO IBM HOST COMMUNICATIONS

Cynthia L. Smyth
Member of Technical Staff

Data Communications Laboratory
Information Networks Division

Hewlett-Packard Corporation
19447 Pruneridge Avenue
Cupertino, California, 95018 USA

INTERACTIVE HP 3000 TO IBM HOST COMMUNICATIONS

INTRODUCTION

Interactive Mainframe Facility (IMF), previously known as
Interactive Mainframe Link, has been enhanced with new features
and improvements on existing features. The purpose of this paper
is to introduce DSN/IMF to new users as well as inform curreot
users of the improvements and new features.

OVERVIEW

IMF is a product that enables an HP 3000 Computer System to
emulate a remote IBM 3270 series Cluster Control Unit. In pre-
vious releases, IMF only supported Binary Synchronous Communica-
tions (BSC). Now IMF also supports 3271 Synchronous bata Link
Control (SDLC) as an SNA physcial unit type one. Through IMF,
users on an lIP 3000 can send data to and receive data from appli-
cations on a remote host, A user can access a remote host appli-
cation either programmatically through IMF Intrinsics or inter-
actively through IMF's Pass Thru Facility,

It is possible to use IMF for data entry and retrieval to a
remote host application. These host programs issue write com-
mands which send screens of data to remote terminals and read
commands which receive data from remote terminals. The host reg-
ulates data transmission, therefore IMF sends and receives data
when the host instructs it to do so.

In order to establish communications with a host system, the
HP 3000 uses an interface called an Intelligent Network Proc-
essor, The INP handles the line protocol and performs many 3270
controller functions. The INP software communicates to the HP
3000 software through HP's internal Communication Subsystem (CS).
IMF and the INP together appear to the host like a 3270 Control
Unit.

There are four major components in the JMF product. They
are the INP, the IMF Intrinsics, Pass Through Mode, and the IMF
Manager Program. To understand the product, a user needs to know
what these components do and “wow they interact. These components
and their interaction are briefly described below.

IND, HEWLETT-PACKARD 2
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INTERACTIVE HP 3000 TO 1BM HOST COMMUNICATIONS

of the features of a local copy. A user {interface to this
Intrinsic will sllow it to be called from the Pass Thru Facility.

There has been a change to the INF philosophy when the host
stops communicating. Basically, the IMF Subsystem will remain
active if the host stops communicating and will not have to be
restarted when the host starts communicating again. Pass Thru
terminasls, however, will exit the Pass Thru Facility and return
to MPE. Users might have to re-establish their sessions with the
host aince IMF cannot maintain them on the host side. During
the time that the host is down, any TRANS3270 or RECV3270 intrin-
sic calls will receive an error message stating that the host |is
not communicating. It is important to remember that IMF cannot
distinguish when a host subsystem or application terminates 1{f
the access method continues to send control sequences through the
phone line.

A data stream mode has been asdded to IMF to provide a means
of file transfer between the host snd the 3000. This mode will
allow an application program to obtain the untranslated data
stream from the host. This mode is only allowed when using SDLC
protocol. Two new intrinsics, READSTREAM and WRITESTREAM, have
been added for using this wmode., The dats stream is kept in the
same format a3 the host sent it in and no screen image is pro-
duced. Hence, a user in data stream mode is not allowed to use
any of the IMF Intrinsics which access an internsl screen image.
Likewise, s user who i3 not in dsta stream mode may not sccess
the READSTREAM and WRITESTREAM Intrinsics as the data stream is
not maintained.

CONCLUSION

For HP 3000 users who need to access data on @#  remote IBM
wainframe, INF 1is an excellent solution. In addition to 3270
emulation, INF enables users to write HP 3000 applics-tons that
can communicate with host applicativns. The pew functions and
enhanced features provide increased functionality asnd extend
INF's useability in SNA host environments.

IND, HEWLETT-PACKARD 5
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I. INTRODUCTION

The market for business computer graphics products is expected to
grow at 59% per year over the next five years. In part, this

growth is a result of the increasing interest in managerial pro-
ductivity and the realization that computer generated graphics is
a tool that can be employed today to improve the effectiveness of

management decision making.

Functional managers and professionals in finance, marketing, man-
ufacturing, personnel and accounting are seeking better ways of
defining'and analyzing problems as well as communicating their
findings to other decision makers. These managers are looking to
their data processing departments for advice and recommendations
on how to develop computer graphics systems. Data Processing
managers will play a very important role in improving managerial

productivity in the future.

This paper will describe some of the historical trends in Office
Productivity, and then explore the role of management in todays
organizations. Emphasis will be placed on how graphics can help
managers in the decision making proceSs. The conclusion also
offers a brief discussion of the implications and opportunities

that these trends have for data processing professionals.

II. A HISTORICAL PERSPECTIVE OF OFFICE PRODUCTIVITY

In this century enormous strides have been made in increasing the
productivity of industry and agriculture. Technological innova-
tions have greatly improved not only output per capita, but also
the standard of living. Until relatively recently however, very
little attention has been given to office productivity. This
lack of concern is very apparent in the low capital investments
and low productivity improvements made in the office in the last

decade for the average worker in the United States.

Capital Investment Productivity Gains[1]

Office Worker $ 2,000 i4g
Industrial Worker $25,000 90%
Farm Worker $35,000 185%

At the same time, it is interesting to note some of the other
trends that are taking place in business organizations and

specifically in the office:

o In the United States, over 240 billion pages of computer
printout was created in 1980, up 25% over 1979.[2)

o Office workers are becoming a larger percentage of the

total labor force as the U.S. becomes more of a service
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III. WHAT IS MANAGEMENT?

Managing means many things to many people. In fact, there are
probably as many definitions of management as there are manage-
ment styles. In any case, several key ingredients invariably ap-

" pear in a description of management:

[} Planning, organizing and controlling

-key elements in management.

[} "Getting things done through othgr people”
-clearly communicating goals, providing incentives to

motivate employees and delegating responsibility
(] Making Decisions

-one of the main purposes of managers is to take
relevant information and determine the best course of
action or allocation of resources to maximize or
minimize occurences that conform to their organizations

objectives.

From these definitions of management, one observation As very
clear. If managers and business professionals primary function
is decision making, then information is their most important
resource. Note the distinction between data and information.
There is an excessive amount of untimely and irrelevant data
avajlable to most managers today which explains the reason so
many computer printouts go unread. Information on the other hand
may be a summary of only the most important elements that affect

a managers sphere of influence.

What

type of information do managers need?

Relevant information

- unrelated data will only be time-consuming and

distracting

Timely information

- obsolete data in todays competitive environment is usually

worthless information

Accurate information

- unreliable data may mislead a decision maker; however,
' spending excessive time accumulating and verifying it may

make it untimely.

Summarized information

- although some levels of decsion makers need details, most
managera need to see the "big picture®™., Managers can ill
afford to spend time reading about an operation or divi-
sion that only affects 1 or 2% of their sales, profits,

costs, etc.

Well formatted information

- nothing is worse than pertinent information that i3 bur-
ied in long listings of hundreds or even thousands of vari

ables. Key facts, trends and relationships should stand
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This vividly illustrates the role of meetings in the management The most relevant data can be presented in a summarized
process. Being able to convey information succinctly as well as format -- focusing attention on the key points of
understanding the presentations of others is essential for suc- discussion.

cess. Any significant contribution to managerial productivity
Document Creation

must address this communication intensive joint decision-making
Document creation which consumes 13% of the average manager's

process.

time consists of composing, creating, editing, designing, and
Meetings drawing documents. This activity has enjoyed some productivity
Electronic mail may reduce the need for some meetings and tele- improvements With the advent of less expensive dictation equip-
conferencing may reduce the travel time and expense of others, ment and word processing. Graphics can also make a contribution
but graphics can make meetings more effective. Using visual aids in this activity by providing managers with the tools to more
such as charts and graphs: effectively communicate their ideas and influence other decision

makers. In realization of this fact, the Harvard Business School
[ Ideas can be conveyed more rapidly using colors and tex-

recently created a new course on the use of business graphs.
tures in a visual format ~-- reducing meeting time. It is

interesting to note that 35% of managers thought meetings Reading
were too long and 34% thought they were unproductivel[6] Reading which accounts for 8% of managers and professionals time

would benefit greatly if document creators used graphics since
o Information can be displayed in a more interesting format
readers would be able to more quickly grasp key ideas. In fact,
-- keeping the attention of participants
the analysis of [7) indicates that the Human brain is able to

[ Concepts are more easily retained by listeners because hu- absorb between 48 and 72 million words per minute in visual im-
mans are more accustomed to storing visual images. This ages vs about 600 to 1200 words per minute for the average
improves the results of the meeting. For a physiological reader.

explanation of why graphs and visual images are more easily

retained by the human brain see [7].
Aside from these activities, professionals and managers spend

about 25% of their time on less productive activities that should
frequently be performed by support personnel: filing, copying,

seeking information, seeing people, scheduling, organizing work,
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In fact, Computerworld magazine estimated that "top managers
spend less than 2% or 3% of their time dealing with computer

printouts, terminals, or intelligent stations".[8]

This has important ramifications for the decision making process

as we will see in the next section.

V. HOW DOES GRAPHICS HELP MANAGERS MAKE BETTER DECISIONS?

With this basic understanding of how managers spend their time
and the ways graphics can make them more productive, it is in-
structive to look even more closely at how an individual manager
might go through the decision making process. Specifically, I
will use Hewlett-Packard's Decision Support Graphics/3000 as an
example of a powerful computer graphics package that can help

managers make: better decisions.

Although there are a multitude of ways to make decisions ranging
from the basic scientific method to sophisticated operations
research models, there are usually several steps that are common
to all techniques. The schematic below illustrates some of the

main steps in any decision making process.
Figure 3

THE DECISION MAKING PROCESS

COMMUNICATION

PROBLEM
DEFINITION

SOLUTION
FORMULATION

DATA
COLLECTION
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DSG/3000 was specifically designed with data retrieval in mind.
If data originates from a managers own information base (external
to the organization), this information can be entered quickly by
filling in a menu. If the data is in an IMAGE data base, Query
may be used to retrieve the data for a graph. Other tabular MPE
files may also be used. Below is an example showing how data can

be entered in the DSG/3000 data prompt menu.

Figure 6

Thus, DSG/3000 is ideal for periodic reporting where the same
chart is used month after month since it can be updated automati-
cally with the most recent data. At the same time, however, cus-
tomized graphs can be created with manually entered data for spe-
cial bresentations. This flexibility is important to consider
when designing a graphics system. Since senjior managers often
deal with external data that is not resident in the organiza-

tion's information systems.

Analysis: With the appropriate data in hand, the decision maker
can proceed to determiné what is relevant, how accurate it is,
and then begin analysis. Frequently, this is the longest step in
the process because the data must be prepared and formatted so it
can be manipulated. Most business managers and professionals

then perform some combination of the following analyses:

[ extrapolating trends over time

o studying relationships between varjables
o making comparisons between entities

o looking for exceptions and variances

These four types of analyses lend themselves to visual portrayal.
Trends as we saw in the example of sales over time are usually
displayed in a line chart or a series of bars in a bar chart as

shown below.
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hand is considerably below expectations both for the month and

the year to date.

Figure 9

SALES TO DATE

EEReCY Aol
222

Solution Formulation: After completing analyses, the decision

maker may have enough understanding of the problem to generate
several alternative solutions. If so, the decision maker can
choose the alternative that best fits the decision criteria or,
if the problem is not fully understood the decision maker can

redefine the problem, collect more data, and do more analyses.

In generating alternative

solutions, a manager may choose to ma-

nipulate data in several ways. To accomodate this activity, DSG/

3000 has built in transfo
give totals up through a
smooth out irregularities
play variables which have
others. Manipulations of
3000 by simply filling in
write special programs.

data:

rmation capabilities: cumulations to
given time period; moving averages to
in trends; logorithmic scaling to dis-
values very far apart; and several
the data can be performed within DSG/
one menu =- there is no need to exit or

Below is an example of some cumulated

Figure 10

GERMANY'S CUMWLATIVE DEBT

—

pe——




*‘ydead e uy paoerd aq ued

443 3JU33UOD UOTJRWJIOJUT JO junowe IYj IjeJajsuowap moraq satduexa
oM3 3yl °ejep J4nok JO SIUIWITI SNOTJBA U3Iami1aq sdiysuorjerad
MOUS 03 nok smoTTe 3T 3ouls arqentea £4aa oste sy aded auo uo
sydeud® atdratnm 3nd 03 £37719e 3yl “‘uorjewdojuy juejsoduy 3sow
a3yl 1ydrrydty o1 pakordwd aq ued UOTIOITIS JOTOD Se [[Im Sse Sautt
pue ‘31xa3 ‘smouuy ‘suogpijedrjvoads j4eyd ayj Jo [re Burqeaudau
1noy3 M stseq ot1porsad e uo sydead ajepdn 03 s43Isn smorte

Atajededas uotjewdojuyl jJeyd pue ejep Iyy alols o3 A3111qe ayg

*000€/0Sq Bursn ¢0G AQ sapi(s uotijejuasaud Buronpoud jo 3s00

3ayy aonpau o3 arqe 3Jam A3yl punoj saijels paitunp ayy ur Auedwood
spood adejoed Jawnsuod Jofew 3uQ “000E£/9SA YITM p3aleald auam Lep
-07 nok umoys 3aey 1 sydead ayq tre 3oey ur -sdurylam pue syJdod
-a4 4oy ajetrudoudde saprys pue sydeuad £317endb uorjequasaud sapra
-oud 000€/0Sq@ -sautod £3) Jo uotrjualad utayy Jutraoudur se [ram
Se 3$3J3jUT $43U33STT ayj urejurew TTTM jeys jewdoy Burisatajutl
pue 3sTOUOD B U] UOTJEWJOJUT JUBAITIJL 3sow ay3 Furkaauoo Arprded
AQ aatjonpoud auow juads awyy ay3 ajyew Jo s3dupjyaaw uy juads

3wt} JO junowe ay3 aonpad ued Kyl *suotjejuasaud pue s3urjaaw

ut Irqentea LJaA ue sotydeud ssaursng ‘UITT4EI PISSNOSTP am SY

*saaqndwod

U3ta Buyreap awyy 4yayy jJo g€ - 2 Atuo puads siaBeueuw T3A3T

doj pue s3urjasm uy amyy 413yl jo g9f puads susfeuem Aym sutetdxa
jded uyp styr cstaaag 43y31y wouy reaoudde xaas isnw Kayy uajjo

1sow ‘saaraswayy 4q SUOTSTIO3p ajew suaBeuew maj Auaa ‘30 ur

*8utjsodads orporsad 4oy wayy Sursn se [ram se ‘LArren

-uew sydedd ajeaud pue ajepdn Ayrsea o3 arqe Buraq jo A3rssaoau
3y 1Ino sjuyod STyl °ss9o0o4d Burem uOTSTO3IP Iyl JO Iunjeu ATl
-24317 AT3w3adqx?d 2yq surerdxa yorym utede uotrjomw utr ssaosoud aroym
3yl 313§ U3 JO SITITAT3Oe aséql (S3shteue teuoriippe 3sanbau

Jo ejep asom J4o) )se ‘swarqodd auyjapaus suaBeuem Jotuas op

u3jjo MoH -juejusodwmy 3som 3y3 Jo Iuo Arqeqoud S§ 37 334 pue ssIO
-04d Fulyew-uoYSTO3IP 3Y3 UT PINOOTL3AO ST dajzs STy} ualjo ajrnd
*37 uodn 30e 03 paau oym Isoyjl 03 PIJEOTUNEEOD 3qQ UBD JaMsue

3Yy3 ‘paurtwialaIp uIIQ Sey UOTINTOS 31§3Qq Y3 IdUQ :UOT3eoTuUNuUWO)



Figure 11

AIR CONDITIONER PLANT #8 DAYTON, OHIO
PRODUCTION COST ANALYSIS

SOURCE: AMALGAMATED STORES, INC. 1981 ANNUAL REPORT

Figure 12

AMALGAMATED STORES. INC.
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VI. CONCLUSION

The trend toward éffice automation will continue at an accelerat-
ing pace as word processing and data processing systems are inte-
grated over the next decade. 1In addition to productivity im-
provements for secretaries and clerical personnel, more sophisti-
cated tools will be made available for managers and profes-
sionals. Some of the technologies that w:ll come into widespread
use are electronic mail, teleconferencing, personal support tools
for scheduling and calculating as well as sophisticated decision

support tools.

Graphics are already playing a major role in improving managerial
productivity today because of their applicability in the decision
making process. In the future, charts will become an integral
part of business reporting because of their exceptional abiity to
cummunicate trends, relationships, comparisons and variances.

Lets quickly review why this is true.

Graphics is an especially useful tool to managers because of:

Information needs --

Graphics can provide concise summaries of the most

relevant information in a visually appealing format that is

easily understood by others,
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VII. IMPLICATIONS FOR DATA PROCESSING MANAGERS

Today senior managers are looking for better more timely informa-
tion. They are looking to their management information systems
personnel to improve their decision making capabilities. This
means providing better information rather than just more data.

It also meang providing it in a more succinct, highly compreh-
sible format like graphics that can be easily understood by busi-

ness managers.

In the-future, those managers and professionals who use graphics
will be able to more effectively manage their businesses. And
those computer systems specialists who implement graphics on
their systems will be able to provide higher quality information,

not just data to their end user decision makers.

In fact, one observer pointed out that the role of DP directors
in the future will change "from technician to management scien-
tist. [3] But, it is up to you, the experts on computers and
information systems, the professionals who are abreast of the
latest technology to show managers throughout your organizations
how they can be more productive using the tools and services you
provide. They will not come to you because in most cases, they
are successful now and they are not aware of many of the tools
you have at your disposal. You need to be the agent of éhange
and take the lead in improving your organizations management

productivity.

VIII.
[1]

[2]

(3]

4]

(5]

(61

(7]

(8]
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(S) Compare and Repiace - this does the Coempare function
first with the first two totnls opassed and then does an

Update using the second two totals.

We now currentlv have all of our batch processing vsing Contral
logs for wevery. file that is Dassed between twe OF More I7oQrams.
Generaliy, 1t has not been inconsistent data that has led to Contral
Loas mismatches, rather it has been that when we fix bugs in pregrams

we have inadvertantly introdyced other bugs that affect these files.

Recoverinag a datapase after 4 datase* has hit cacaci

-
<
-

[

the more painful recovery processes. WUsing IMAGE LOCGGING helo

vou can recover riaht up to the process tnat filled *he caran;
vou Still have to retrieve the datnbase Fron/pour last backun and run

the log file back in. It is also difficult to alwaves keed ra

on

.

of the amount of free space each dataset within =22ch aatadaze h

Tnat 30% or so free space vou like to maintain can cizapnedr aliarmir

avickly and when it does vou are facea witn wiar we rete” To as a

“capacitv abort",

Along with databases. data files can ne vused 1n A SLMALAT #a7

where free space is maintained and information is

file on a regular basis using “ACC=APPEND" on file acuations.

what we have developed 15 A simble method of “vn-front”

checking within orograms so that proecessing can be

anyv data 1s put to the database or file in the Coze where “nete wii.

not be enovgh space available.

)

We do almost all of ovur programming in COEJL, Gng wiTth

MPE INTRINSICS can be called girectlv so thoT none of wnat Wwe are Go.noe

to do reauires any fancy sudroutines or  coaing. He wzang LT

MODE202 «calls for datasets and “"FLETINFU™  intring

nll current-count and capacity informatiaor <an be

it is onlv n matter of determining i whaot vey have to oot in wadd Jot,
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PRIVATE VOLUMES

In movinag towards an operatorless environment Private Voilumes hav:

plaved a kev role in several wavs.

We now use private volumes for nalmost all of tha pProcessing that
used to ao to tape. An HP792% disc pack can hold about 3 1&8GUppy taoes
worth of information. Using theMPE command "VMCUNT ON.AJTO" with a
private no one has to to “REFLY" when tne pack 1s needed. All the Go-
vantages of disc access are available as well as the =saze of

removability and storage that topbes have,

We now use brivate velumes for all of our partial dumps (3vstenm
backup). We use the volumes as "SERIAL DISCE" and =5 we backus to duuc

the same wav we used to backup to tape.

We have found that using brivate veiumes for Lackuo is {acter oe-
caguse of the lack of multiple tape mounts and that disc packs da nat
suffer from the parityv errors that are {reguent on naing tapes. .n dau:
to~-dav use we hadave found that major svstem crasnhes that call far
reloads seldom destroy the files on our Drivate valumes &6 *hnat oninv
svstem—domain drives need to be reloaded. This has <yt aur reloaa tire

to less than half what it was before.,

We have created a private volume called "SPACE™ that has ong garoun
on it also called SPACE. This pack is mounted whenever we rniced *o o
extremely large sorts., What we do is to "point® our sort files *a SPALE
and do all of the sorting on this completely empty HP7P925 pacw (that’«

nearly 500,000 sectors of sorting space!),

11

APPLICATION TESTING

Heing a4 systems group that does apolicdtion MALNTERARZEe 63 we il
developoment we do aiot of testing on existing svstens 2T bugi

and proarams are enhanced. In the past we aiways tested with a subs

o our

rutes or

1)

"live" data in a group mace just (o5 tes

ng and tnere

even guidelines on testing. What hanozaned was tnat;

Test data woas easily o

troved as One DErsSon Wovid purTas
f1l23 or alter data that another hacd set wo., This uszually

didn’t happen while ©bhoth were teztina, Tne flirst wsin

done Dbut when ha came back a manth later ta2 vse the

to test a New change in the orodram he Jound Nis DiFeav
data (wnich he knew and understoad) donme or aitereda. T"H13%
created a situgtion whers test Pa%a JATESTITY WaA% NLRcE

istent and much time ana affort wer2 wasted alwavs Naving

to recreate datn.

Bacause the test data wasn’t actualiv designed Lt vary
seldom reallv "tested” ths programs it {lowed through, Tuo
be w®™eaningful each different tvone of transaction must b=
included in the data and especialiv anes that fullv exer
cise the area of <the orogram that has been chanaged,
Produvction data also generally contains a ni1gh volume af
onlv a few tvpes of thesa.trqnsuctions s0 thadt whan datao
is just being cenied from the live aata fiies it usuallw
wasn‘t of much worth except to see if the proaram cavlia

run from beginning to end without ascrting!

ia
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IMAGE LOGGING
In our environment w2 are using Image LogGGiNG K47 vt THaiiw aii of
ovr databases. All of our logging is done 2 disSC AIG WE Ve

some unexpected benefits from having the lagging prace=3iss.

First, we’ve seen no problems witn 10ag.ind 106 @is0, When We DHuitla
our log files we obtain the disc adaress ofF tha tiies S8 ~hat in o
serious <crash we can pull the files off ta tape using SADUTIL (sce

MISCELLANECUS section on Key fiie recoverv),

Second., one of tne biggest benefits  (roM 1603.00 COMES not irom
when the svstem crashes but when an application Ghorts and we nzed to
recover the databases involved., It is n.ce being able t& rstover o
6o1nbuse rignt uvp to the beginning of processing of an aopliicat.on and

not lose previous Processing to Thaot datascse,

Thira, <the incremental processing tina involvas with lagaoing is
unnoticeabie and implementation of lo@Qing FEQULIres N3 BT ogram CHANGES.
A CcomMMOn nractice wefve seen i3 to put DRSTONE’S at the peginning of

16h streams for recoverability., Trat definitelv adss S-ocessing time!

is

MISCELLANEOUS TOPICS

Kev file regoverv after catastroohic crashes

There wused to be a time when catastroohic s0stem crashaes meant a
total relond of the svstem from the last backup. Fer ACCounting this
meant 'losinq all the proceséing that had occurred from backun to the
crash, However, with a ‘little planning and a svetem wvtilit» called
SADUTIL <(see MPE Svstems Utilities referance manual - °fPart o,

30000-90044) files on the inoperable system can be copied to tape and

therebyv recovered.

Planning needs to be done because if the sustem directorv is
destroved in the crash, the only wav to get the file is to know the
logical device it resides on and its starting disc azaress. This infor-
mation can be obtained from the MPE STORE command using the 5HOW param-

eter or can be obtained bv goinag a LISTF within LISTDIRZ,.PUB,.SYS,

In our environment we use both, depending on tne specific file.
For our 1Image Logging files we put LISTDIR2E in the job straam that
builds {ﬁe loo files., This wav the address 18 printed right on the
STDLIST and filed with the backup iistings. For the few Strateaic files
that we need to keep track of their whéreabouts on the systen, we’vs
put LISTDIRZ into the job streams that create the .files, If the svstem
crashes, We get the address of the file from the last STDLIST +or thar

iob and vse SADUTIL to get our file back!

ié
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MPE IV?S YINFO=" PARAMETE
""""""""""""""""""""" PAGE 0001  HEWLETT-PACKARD 32100A.08,01 SPLI4W) SUN. SEP 20, i

00000 0O $CONTROL SUEPRGGRAM,MAP ,ADR .SEGMENT=GETINSD
MPE IV has a new parameter. called “INFO", For the RUN cammand. 00000 0 $TITLE “FMS061% - GETINFO™
940000 0
tising INFO alohanuvmeric information can be passed to anpoiicatiasn 00000 0 {{ THIS PROGRAM WILL RETURN AN 80 CHARACTER STRING )
i - 00000 © (¢ AND THE LENGTH OF THIS STRING 3y
DT oQramMs, Bafora INFO tne onlv run—time paraneter +or passing informa- 00000 0 (¢{ TO A COBOL PROGRAM THAT WAS RUN WITH THE "InFO=" ::
) B 00000 0 ({ OPTION, THE ADDRESS OF THE STRING IS STCRED It >
tion was “PARM", and it handled oniv numeric informaticn. 00000 0 (¢ Q-5 AND THE LENGTH IS STORED It (-6 AT RUN TIME, :°
T 06000 0
000006 0 BEGIN
We have written an SPL subroutine that retrieves the alonanumeric 00000 4
' 00000 1 PROCEDURE GETINFOCINFO.LEN):
string and the lenath of this string to a COBOL II program. A simDle 00000 1 ARRAY INFO:
90000 1 INTEGER LEN:
COOL example and the subroutine 1listing follow: 00000 1§
00000 1 BEGIN
, 0odo00 2 LOGICAL OSTART=Q:
WORKING-STURAGE SECTION. Q +000
004000 2 INTEGER DELTA.X:
ni InFO PIC ZX(30). . Q +00%
01 INFO~LENGTH PIC 89C04) COMiP, Q@ +002
. 00000 2 BYTE POINTER PINFO:
@ +003
LALL "GETINFO" USING INFO. LHFG-LENGTH. oov00 2 POINTER P’LEN,PQ,PREG:
Q +004
From MPE: @ +00%
@ +006
tRUN PROGRAM: INFO="HELLO~THERE" 00000 2 POINTER W PINF(:
@ +0a7
0oc00 2 LOGICAL VAR:
@ +010
0o0d00 2
00000 2 X 1= @QSTART: ¢ SET POINTER PG TO CURRENT Y
00003 2 BPQ = X: (¢ VALUE OF G-REGISTER 1]
00005 2
60005 2 AGAIN:
0000S 2
0000s 2 DELTA := FQ: «{ FIND OUT HOw MUCH TC CHANGE G 3
00007 2 @PREG := BPO(-2): ({ SET PUINTER TO VALLE OF >3
00012 2 <{ P-REGISTER IN STACLK MARKER 3
00042 2
00012 2 @PINFO := &PQE - 5. {¢{ SET POINTER TO WHERE
0004iS 2 (¢ RUN INFOD ADDRESSH WILL L
0001iS 2
0001S 2 BP’LEN = @PQ - & (¢ RETURN LEMGTH OF )
C(STRING FROM Q(I)-63)
00020 2 LEN := P’LEN:
00022 2
00022 2 IF PREG = 0 L¢ END OF STACK CHAIN. 2?2
{{ CAN STOF NOW >3
00023 2 THEN .GOTO STOP’ THIG:

i9 29
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