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Introduction to the Proceedings

WELCOME ! I !

Welcome to the proceedings of the seventh international meeting of
users of the HP3000 computer system. This meeting was the first in
a new era for our organization. We had formalized our structure and
incorporated as a nonprofit organization, the HP General Systems
Users Group (HPGSUG). This is to reflect our changing needs and
also to more fully address the needs of the users of the HP General
Systems Division computer products family.

The HPGSUG 1is an organization of individuals with the common
interest and goal of maximizing the benefit they can obtain from the
use of HP General Systems Division computer products. These
benefits are realized through the contributed efforts of the members
themselves, specifically through the contributed program library and
meetings which provide the opportunity to 'interface and educate'.

MEETING

The Goal of the 1978 meeting was to provide such opportunities.
The format of this meeting was established with the foremost
objective being to provide a flexible framework for users to benefit
through the collective user experience. The schedule was set to run
five days and the sessions to be mirrored in each half of the week
with the vendor exhibit and special sessions on Wednesday.

PROCEEDINGS

That brings us to this document. One goal of the meeting committee
was to be able to provide the attendees with the printed proceedings
at the time of registration. The result was a 'preprint' of this
volume, We believe that the proceedings of the meetings provide a
valuable source of information. It was with this in mind that we
undertook the post conference task of assembling these materials. We
hope this document will provide you with a guide by which to extract
the wutmost from this meeting and provide a reference to you in the
times to come.



The Papers / Presentation section of the proceedings is organized
around the 'series' classification by major topic. There are nine
of these major topic series which include:

Series A Computer Applications
" Data Management
Machine Utilization
Installation Management
Programming Languages
Data Communications
System Development
System Peripherals
Special 'Round Table' Sessions

— TOTMMOO K

Within each series the papers are numbered sequentially. Pagination
follows the same organization...

A-11.03

* * * v

* * *** page number within this paper
* *

*

*** paper within this series or topic classification

*** gseries id or major topic classification

Please note that not all sequence numbers were used and that there
may be gaps. For example Series H has papers HOl, HO3, HO5 and HO7.
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COMPUTER AIDED INSTRUCTION ON THE HP3000

Diane Christopherson
Western Wisconsin Academic Computing Consortium
University of Wisconsin-River Falls
River Falls, Wisconsin 54022

Beverly Shepherd
Western Wisconsin Academic Computing Consortium
University of Wisconsin-River Falls
River Falls, Wisconsin 54022
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The original CAI package was delivered with the installation
of our HP3000 cx machine in August of 1975. An attached note
from the sales representative said it would be a trivial task to
convert the package to run on our machine. After three years of
trial, error and much frustration, CAI is now running on an HP3000
Series II.

A good Computer Aided Instruction package should have three
main goals. First, it should be an instructional tool to be used
by educators as well as a learning experience for the students
interacting with it. Secondly, good "courseware" must be available
to allow for optimal utilization. Lastly, and most importantly,
it must be easy to use for a person unfamiliar with computers.
Thus, the teacher generates text for students without concerning
himself with programming details. We feel that this CAI package meets
these goals.

The CAI instructional package consists of three inter-related
parts: IDF, IMF and Math Drill and Practice. A short description
of each follows:

Lesson material is prepared through the Instructional Dialogue
.Pacility (IDF) by the teacher who specifies the components of a
course. These components include the questions to be asked with
correct and incorrect anticipated answers, and the hints and clues
that might be given -- together with the circumstances under which
they are to be given.

The Instructional Management Facility (IMF) is a set of pro-
grams and files used to maintain Computer Assisted Instruction
courses and make them available to the terminal user. The number
of courses made available and the number of groups and students
entered are limited only by the amount of storage available on a
particular system.

The Mathematics Drill and Practice Program provides drill
and practice in arithmetic fundamentals to supplement classroom
instruction. Comprehensive records of all students using the
program are maintained, permitting automatic individualized pacing
of each student through the curriculum. The curriculum consists
of six consecutive years of material -- with each year's material
arranged in 24 consecutive blocks. A student's interaction with
the course contains pretests, post-tests and review lesscns in
addition to the regular lesson. Depending on a student's progress,
he/she is allowed to advance or review required material.

A-P1.2
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IDF

The Instructional Dialogue Facility (IDF) enables educators to create
and present computer assisted instruction (CAI) lessons without learning
a programming language. The IDF guides them through each stage of the
lesson creation, allowing the educators to concentrate on the instruc-
tional content of the lesson.

The program records student responses and compiles statistics to assist
in evaluating and improving course material. Using these reports, the
educator is able to immediately assess the effectiveness of the lesson
that he has written and, if necessary, to modify the lesson using the
editing facilities of the IDF. The educator can analyze the lesson
either on a student-by-student basis (in which case he sees essentially
a reconstruction of each student's interaction with the lesson) or on
a group basis (where he sees statistical information of student per-
formance).

Some other important features of IDF are:

1. The educator may allow the student to exit from an IDF lesson to
use a simulated calculator capability or to use or write programs in
BASIC. The student is then returned to his lesson exit point.

2. The educator and students are able to interact with IDF in English,
German, French, Italian, Portugese, Spanish and Swahili.

3. Key word searches of two different types may be specified by the
educator for answer processing: ordinary key word and context-sensitive
(delimited) key word searches.

k., String or numerical answers are allowed; ranges may be specified
for numerical answers, and there is an automatic provision for handling
numerically-equivalent answers.

5. ©Students may request hints for problems if the educator has provided
them.

6. Time limits and the number of times a student can try to answer a
question may be specified.

T. A more sophisticated capability of IDF is in the use of as many as
12 counters. These counters can be incremented when a student's
response matches a correct or wrong answer. The values of these
counters can be used to provide branching to different IDF lessons.

A table showing how IDF guides an educator in lesson creation follows.

A-91.4



PROMPT

Text

Question

Correct Answer Group

Wrong Answer Group

or

Correct Answer Range

Wrong Answer Range

Reply To Correct
(Or Wrong) Answer
Group (Or Range)

Reply to Unexpected Answer

Failure Message

Hint

N N s S

N e s s e

(1)

(1)

(1)

(1)

(2)

(3)

DEFINITION

Noninterrogative information
displayed to the student before
a question is asked.

A request for a student response.

A collection of one or more
answers the author considers
correct.

A collection of one or more
answvers which the author regards
as incorrect but which he suspects
that a student may try.

A range of numbers the author
considers correct. I the student's
answer is within this range, it is
correct.

The author considers numbers in
this range to be incorrect.

‘The message the author wishes to

have displayed to any student
whose answer falls in a correct or
wrong answer group Or range.

The message the author wishes to
have displayed to any student whose
answer was not anticipated.

The message the author wishes to
have displayed to a student who
has exhausted his permitted number
of trials.

A hint to be given to students who
request it.

(1) Any number of groups or ranges is allowed.

(2) One reply is allowed for each group or range.

(3) Any number of hints are allowed.
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IDF has the following editing capabilities:

l. Inserting, deleting, moving and appending sections;

2. Inserting, deleting or changing lines within a section;
3. Changing lesson branching;

4. Changing options.

The Instructional Management Facility (IMF) is a set of programs
and files used to present Computer Assisted Instruction, record
student progress and provide a variety of reports for the teacher
and the course author. The number of courses made available and
the number of groups and students entered are limited only by the
amount of storage available on a particular system.

Following is a list of the programs and a short description of what
they do:

Program Description
ADMIN Used to enter:

1. Each course in the IMF files;

2. School name, code word, group names;
3. Messages to be displayed to students;
L. Changes in the language.

PUPIL Used to:

1. Enter students' names in the IMF files;

2. Enroll students in the CAI courses;

3. Change group assignments and session
lengths;

4. Drop students from courses;

5. Obtain the Course Usage Report.

START Asks students to sign in by typing their first
name and identification number and the name
of the course they wish to take. The course
is then presented to the student.

OUTCOM Used to:

l. Obtain IDF Statistics Reports;
2. View the IDF Response File;
3. Clear the Statistics and Response Files.

CNEWS Used to:
l. List the News file;

2. Clear the News file. This file contains
comments to authors from the IDSF.
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HPMATH

HPMATH is a package that provides drill and practice in arithmetic fun-
damentals to supplement classroom instruction for elementary  students.
Lessons are drawn from a pool of problem types (blocks) that cover
such concepts as counting, addition, subtraction, multiplication,
division, decimals, fractions and measurement. The students are assigned
a starting year by their teacher; then they proceed through the course

at their own skill level and pace.

The curriculum consists of six consecutive years of material -- with
each year's material arranged in 24 consecutive concept blocks. Each
block consists of a pretest, five drill lessons, and a post-test. The
teacher enrolls a student at the beginning of any block in any year.
If the student scores 100 per cent in the pretest of that block, then
he will skip to the next block. Otherwise, he proceeds with the first
lesson in the current block. His score on the pretest determines the
level of difficulty at which he takes the first lesson. Within the
curriculum block, the student's score on a main lesson determines the
level of difficulty at which he takes the next main lesson. His score
is determined by the number of correct answers he gives. The student's
post-test score is recorded and used to determine whether he should
review a curriculum block.

The system generates reports which keep the teacher informed of each
student's progress. The following reports are available to the teacher:

1. Daily Report

This shows the following exceptional conditions:

i. Performance of a student below 60 per cent at level 1;
ii. A student skipping consecutive blocks;
iii. A student reaching a new concept block;
iv. Absences -- a student not taking the course.

2. Student Report

This contains post-test scores on blocks completed by the student, plus
the number of times the block was reviewed.

3. Progress Report

This lists each student in the group, his exact position in the
curriculum, and how many blocks he has completed to date.

4., Course History Report

This presents a statistical summary for the year (primarily of interest
to school curriculum specialists) showing average and standard deviation
of pre- and post-test scores.

5. Lesson Report

This provides the teacher with a sample lesson for any year, block and
level.



6. Usage Report

This lists the students in alphabetical order with their identification
numbers and the number of hours they spent using the math course.

T. Roster Report

This provides a permanent reference listing of students their ident~
ification numbers and their time limits.
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IDF: A SAMPLE RUN

An example of a lesson created using the Instructional Dialogue
Facility is shown below. The computer prompts the author for

all of the structural elements in the natural order. For clarity,
entries typed by the author are underlined.

SECTION # 1
OPTIONS? KEYWORD cr
OPTIONS? cr
TEXT:
? RECALL FROM OUR PREVIOUS LESSON THAT GEORGE Il cr

? RULED GREAT BRITAIN FROM 1727 TO 1760, AND cr
? THAT DURING HIS REIGN BRITAIN HAD A SERIES cr

? OF WHIG PRIME MINISTERS. cr
?er

QUESTION:

? WHO WAS THE FIRST PRIME MINISTER TO SERVE cr
? UNDER GEORGE II? cr
?2er

CORRECT ANSWER GROUP:

? WALPOLE cr
?cr

REPLY FOR THIS GROUP:

? THAT'S CORRECT: ROBERT WALPOLE WAS PRIME cr

? MINISTER UNDER GEORGE I FROM 1714 TO 1727; WHEN cr

? GEORGE II ASCENDED TO THE THRONE IN 1727, WALPOLE cr
? BECAME THE FIRST PRIME MINISTER UNDER HIS REIGN. cr
?2er

WRONG ANSWER GROUP # 1

? COMPTON cr
?er

REPLY FOR THIS GROUP:

? NO—COMPTON WAS THE SECOND PRIME MINISTER TO cr
? SERVE UNDER GEORGE I1; PLEASE TRY AGAIN. cr
?er
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WRONG ANSWER GROUP # 2

? PELHAM cr

? HOLLES cr

? CAVENDISH cr
?2ecr

REPLY FOR THIS GROUP:

? NO—HE DID IN FACT SERVE AS PRIME MINISTER UNDER cr
? GEORGEII, BUT WELL AFTER THE MAN I'M THINKING cr

? OF. PLEASE TRY AGAIN. cr

?cr

WRONG ANSWER GROUP # 3

? WALPecr
? cr

REPLY FOR THIS GROUP:

? ITHINK YOU HAVE THE RIGHT ANSWER. BUT YOUR e¢r
? SPELLING IS WRONG; PLEASE TRY AGAIN. cr
? er

WRONG ANSWER GROUP # 4
2
REPLY TO UNEXPECTED ANSWER:

? NOW STOP PLAYING AROUND: NO ONE BY THAT NAME er
7 EVER SERVED AS PRIME MINISTER IN GEORGE II'S cr

? TIME. PLEASE TRY AGAIN. cr

?ecr

FAILURE MESSAGE:

? WELL, IT DOESN'T LOOK LIKE YOU'RE GOING TO GET cr
? THE RIGHT ANSWER ON THIS ONE, SO I'LL TELL YOU. cr
? THE MAN I'M THINKING OF WAS ROBERT WALPOLE: HE cr
? SERVED AS PRIME MINISTER UNDER GEORGE [ FROM cr
? 1714 TO 1727, AND WHEN GEORGE II ASCENDED TO THE cr
? THRONE IN 1727, WALPOLE BECAME THE FIRST PRIME cr
3 MINISTER UNDER HIS REIGN. cr

cr

HINT # 1

? THE MAN I'M THINKING OF ALSO SERVED AS PRIME cr
? MINISTER UNDER GEORGE I. NOW TRY AGAIN. cr
e
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IMF: A SAMPLE RUN

An example of using the Instructional Management Facility appears
below. It shows how to enter a school, group, course and student
names into the IMF files.

AIMIN
CODETHEMEMM
COMMANDT? //HEL P
TYPE CODEy SCHOOL, GROUFs COURSEs MESSAGE» RESETs LANGUAGEs OR FUFIL.
COMMANDI?ECHOOL, .
SCHOOL NAMETLAL HIGH
SCHOOL NAME IS5 NOW CAI HIGH,

COMMANDIRLROLIF
GROUF COMMAND?/AHEL P
TYFE ENTER» CHAMGE, REMOVE. OR LIST.
GROUF COMMANDITEMTER
NEW GROUF NAMET?EROLPL
GROUF1 IS NOW ENTERED AS A GROUF.

NEW GROUF NAMETPGROLIED
GROUFZ2 IS NOW ENTEREU AS A GROUF,

NEW GROUF NAME?
GROUF COMMANDT
COMMAND?COURSE
COURSE COMMAMDT//HELF
TYFE ENTER» CHANGE, REMOVEs DR LIST,
COURSE COMMANDITENTER
COURSE NAMEPTHISTORY
CODE WORDTHIL
DOES IT HAVE A DEMO MODETYES
SFECIAL COURSE TYFETIDF
HISTORY IS NOW ENTERED AS A COURSE,

COURSE NAMETMATH.FLUR . CAT

COnE WORDTHATH

DOES IT HAVE A DEMD MODE?PYES

SFECTAL COURSE TYPETMATH

MATH.FURB.CAI IS NOW ENTERED AS A COURSE,

COURSE NAME®?
COURSE COMMAND?®
COMMAND?PFLIETL
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FUFIL

COMMAND?//HEL R
TYFE ENTERy CHANGEY
COMMANDTEMTER
FIRST NAMETHIANE
LAST NAMETPOHRISTOFHERGON
ENTERED WITH ID NUMBER 1000,

REMOVE s RESET»

COURSE NAMETMATH.FLE,CAT
GROUF NAME?GROUF L
STARTING YEARTA
ENROLLMENT COMFLETED,

FIRST NAMETREVERLY
LAST NAMET?SHERHEE

JA]
ENTERED WITH ID NUMEBER

1001,

COURSE NAMETHISTORY
GROUF NAMETLRDLIS
ENROLLMENT COMFLETEIN,

FIRST NAME?
COMMANDIPLIGT
LIST BY ID»

FAGINATE PN

ID RANGETL00Q0»1001

NAMEs OR COURSETID

0000 ame somm soe e

CAI HIGH 6 0CT, 1978

ID LISTING FAGE 1
FREFERRED

In NAME LANGUAGE

1000
1001

sn mem tnes own e

CHRISTOPHERSON
SHEFHERD »

DIANE
BEVERLY

ENG
ENG

ID RANGE?
LIST BY IDy NAME» OR COURSE?
COMMAND?/ /78TO
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ADMIN

ENROLLy ALTER»

TYFING
MULT .

ENROLLED
COURSE

LROF »

FORT NO.

USAGE
(HRS)

1 MATH.FURB,.CAI

1 HISTORY

+0

+ O

OR LIST,

13



HPMATH: A- SAMPLE RUN

HETART
Uerrer case onlue?YES

Flease ture wour ID number z2nd first name!

Is vour last name CHRISTOFHERSONTYES

6 October 1978 ?:01

1000 DIANE

HELLO DIANE, WE HOFE YOU ENJOY TODAY’S FROELEMS,

M 6061
KKKKKKAKKK HERE WE GO 11111 HARKKKKKKK
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i8
+ 10

a0 oase sorw v

28

36

-

34

-39
- 20

— —— teta

8

WRONG »

39
~ 20

19

28
- 135

13

ENTER

6 +

1

OR

TRY AGAIN
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B8+6 > 1+ 3

—— st p—

LESSON QVER, YOU ANSWERED 26 0OUT OF 27 QUESTIONS CORRECTLY.
GOOORBYE DIANE.

B et e

Flease ture wour ID number and first name! //STOR
*EXIT

A-p1.15



COMPUTER ASSISTED RESIDENTIAL ENERGY AUDIT

DR. NEAL H. PROCHNOW

PHYSICS DEPARTMENT

UNTVERSITY OF WISCONSIN-RIVER FALLS
RIVER FALLS, WI 54022

MARLYS NELSON

WESTERN WISCONSIN ACADEMIC COMPUTING CONSORTIUM
UNIVERSITY OF WISCONSIN-RIVER FALLS

RIVER FALLS, Wi - 54022

The 1973 oil embargo focused this Nation's attention on its energy
resources and precipitated increased costs for energy. The increased
costs for energy resulted in monthly fuel bills for home owners which
were twice that of previous years. A study in 1974 by the Department
of Health Education and Welfare in cooperation with the Federal Energy
Administration indicated that those hardest hit by the rising prices
of home heating fuel were the poor who lived in single-family homes

in the colder parts of the country and heated their homes with fuel
oil. As a result the Community Services Administration (CSA) initiated
in 1974 an energy conservation program via weatherization of homes.
This program was delivered to low-income home owners by local communi-
ty Action Agencies (CAA). It became apparent as a function of time
that this program would be more effective if technical assistance
could be provided to the weatherization crews, education to the

home owners and management capabilities to the administrators of

the program. As a result CSA provided funds for the development of

a computer assisted energy audit management program. The program
described in this paper is a spin-off of the program developed for
CSA. The authors wish to thank Miriam Charnow at CSA National and
Carl Saueressig at West CAP for their assistance and the personnel

at West CAP for their cooperation in the development of the program.
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The energy conservation awareness created by the 1973 oil embargo has
somewhat dissipated. There are no long lines at service stations
and there appears to be ample fuel for heating homes. The severe
winter of 1976-77 is long forgotten and to some extent the glamour
of solar energy and other alternate energy sources has attracted
the general publics' interest instead of something as mundane as
insulating a home. However, energy conservation must still remain
as one of the most important objectives of any energy program for
this country. The problem is to keep the concept of energy conser-
vation in focus. Energy conservation requires a conscious effort
and it seems as though the majority of adults react to it only via
a catastrophe or a series of catastrophies; OPEC embargo, severe
1976-77 winter, etc. This is a difficult and traumatic way to
maintain energy conservation awareness. Perhaps a more rationale
way is to build the awareness in from the very beginning.

The United States has in place an elaborate education system and
this system can be used to create an energy ethic. However, this
mechanism still presents some problems. The energy problem is

a social-cultural problem as well as a technical problem. Most
teachers do not have the necessary information base to

effectively build an energy ethic into their students. An even

more important consideration is that most teachers are so overburdened
with the existing curriculum that there may be little or no room for
energy to be added. This is further compounded by the back to the
basic demands currently being placed upon school curriculums. The
time element also becomes a factor. It is perhaps most rationale

to begin at the beginning, kindergarten, and create a process

such that the ultimate result at grade 12 would be an energy con-
scious responsive individual. However, the developmental time and
implementation time is too long for immediate results and may be

too long to be sustained. Subsequently, there may be more cycles of
energy catastrophe, reaction, etc. With all these factors in mind,
it seemed apparent that if something was going to be done in the
energy conservation area via students, it would have to compensate
for all the factors indicated above. The interactive audit is a mecha-
nism to do just that.

The audit is designed for use by students, grades 7-12. However, it
can be used with college students and adults. Students using the
audit are required to perform a series of activities. These activi-
ties can be coordinated very easily with the existing curriculum or
can be done totally independent of the curriculum. The first acti-
vity requires the student to perform a structural assessment of his
home with respect to energy efficiency. This assessment requires
either a booklet or a data sheet as an explanatory device. West CAP
is using the audit as a part of a youth energy conservation program
and has developed a booklet and summary data sheet. Appendix A is a
copy of the data sheet used by West CAP. The audit can be described
most efficiently via a discussion of the questions involved in the
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assessment. Note that the fact that the student is required to perform
an assessment of his home builds in an opportunity for parent-student-
teacher interaction with respect to energy conservation.

The program can be used in a no instruction or instruction mode for
data entry. In the instruction mode the entire question is printed

by the computer, while in the no instruction mode only the line number
and a question mark is printed. For all inputs the number entered is
checked to see if it corresponds to reality where possible. Items

two and three of Appendix A show sample data entries in each mode.

Question 1.: Date

As has been indicated some mechanism is needed to create awareness
with respect to energy conservation. The mechanism in this case is
the interactive capability of the audit. However, even the use of

a computer is insufficient to maintain interest if the time to get
results is too long. The time to enter the data and get a complete
output ranges from 10 minutes for very few system users to 20 plus
minutes if the system is saturated and the no instruction mode is
used. Of this time,3 to 5 minutes are required to enter the data.

In order to increase the flexibility the management portion of the
program contains a file to temporarily store the answers needed to
print the output. The status of this file is indicated when the

user elects to use the audit program. |If the file is not full (50
jobs currently allowed), the user can elect to enter the data and
obtain his output up to 3 days later. |If the file is full the user
must obtain his output immediately after the data is entered. |f
this is impossible for him he need not initiate the program. The
file is checked daily as a part of system back up and any data stored
in excess of the three day limit is purged. The data is automatically
purged after an output is obtained. The date is required to incorporate
this feature.

Question 2.: YOU I.D. Number

The program is designed to store the energy conservation results of
all the audits performed. In order to identify the audits performed
by users on an individual basis a unique number can be assigned to
identify their data. |If this is not essential or desired the YOU
1.D. number can be any number the user elects to enter.

Question 3.: House Number
The house number is computer assigned. This number is used to keep

track of the total audits as well as allow the user to obtain his
data at a later date.

Question 4.: Number of Home Occupants

The number of occupants is used to obtain an estimate of the hot
water requirements.
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Question 5.: Age of Home
This data is useful to State and Federal Agencies.

Question 6: Roof Condition

The condition of the roof is critical with respect to adding insulation
to the attic.

Question 7.: Heating System Condition

The condition of the heating system is critical with respect to energy
efficiency. Most if not all students do not have the skills to assess
the condition of the heating system. However, the students can make
the homeowner (their parents) aware of the fact that it should be

checked. |If the heating system has been serviced recently (2 to 3
years), it is considered to be in good condition; if not repairs may
be needed. |If it doesn't work it needs to be replaced.

Question 8.: Home Temperature-Day and Night

The average temperature of the home is needed in order to obtain

the heatloss. The average temperature is computed assuming a
weighted average of the day and night temperatures; 1/3 for night

and 2/3 for day. The design temperature of home is assumed to be
70°F and the heatloss is adjusted at 3% per degree. The temperatures
input can be determined by asking the homeowner or by measurement.

Question 9.: Degree Day Zone

The heatloss is determined on an annual basis using degree days. In
most states degree day data is available as a function of geographi-
cal area. For example, the State of Wisconsin is divided into 11
degree day zones. Usually the degree day data is available for a
65°F base. Recent data from the National Bureau of Standards (NBS)
indicates that a 55°F base may be more appropriate. This is consis-
tent with UW River Falls fuel bill analysis and hence the 65 base
data has been adjusted to 55 base data. All degree day data used
should be adjusted to the 55 base. In addition a 242 day, September
15 to May 15, heating season is assumed.

Question 10.: Type of Fuel and Fuel Cost

Nine types of fuel are allowed; gallons of #1 oil, gallons of #2
oil, kilowatt-hours of electricity, cubic feet of gas, therms of gas,
gallons of LP, tons of coal, gallons of kerosene, and full cords of
wood. The energy content of the fuels and efficiencies assumed are
documented in the program and are consistent with latest NBS data.
The fuel cost can be input or if it is unknown an average value is
assigned by the computer. The average values used for the cost of
fuel as well as all other standards must be determined regionally
and periodically updated by systems staff. The rationale on the
design is to place responsibility for parameters on a systems
individual rather than on a sub routine built for all regions for
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all time. That is, decisions on prices, standards, etc. are best
made by an informed individual rather than by a complex subroutine
designed to guess the future.

Questions 11. to 14.: House Structure

The program has been field tested for 1,2 and 3 story homes. The
data entered for these questions is used in the heatloss calculations
as well as to provide checks on reality. For example, the wall area
is calculated from the data of questions 12. to 14. and is used to
check the data entered in questions 27. and 28. to ensure a reason-
able value for the wall area. In addition, the first floor area is
used to check the ceiling area and floor area for the attic and
basement heatloss calculations.

Questions 15. to 17. and 20. and 21.: Basement Heatloss

An explanation of the methodology of how the basement heatloss is
calculated is beyond the scope of this paper. What is needed is
the type of basement and associated dimensions such as the floor
area (from question 12.), perimeter, amount exposed above ground
and composition of the floor with respect to R-value. The R-value
of a material is a necessary concept and either the user must have
a working knowledge of it or obtain it by reading accompanying ma-
terial. It is a simple concept and poses no problem if a small
amount of time is devoted to it. The program is most accurate for
homes with basements followed by homes with crawl spaces and then
walkout basement homes. The answers obtained for trailer homes
skirted and unskirted are very crude. This is because there is very
little data available to check the methodology for trailers.

Questions 18. and 26.: |Infiltration-Foundation and Walls.
Infiltration is an important consideration in heatloss. What is
required is to assess the extent of air leakage into or out of the
home. This is usually done by rating the structural components

1,2 or 3; that is good, mediocre, or bad. The resulting heatloss
is then computed by using infiltration functions for the various
components. In this program infiltration functions have been
derived for the foundation, crack length, the wall crack length and
the window and door crack lengths. The wall crack length refers

to the crack length associated with the window and door frames
where they join the wall siding. The rationale is that the crack
lengths to be considered must correspond to those places that leak
and are caulked, weatherstripped or sealed in some fashion. A
major source of infiltration is associated with opening and closing
windows and doors and/or leaving them open. There is no way to
account for this in this model and this loss is not related to

the structure but to the occupants behavior.

Questions 22. and 23.: Ceiling Area and R-Value

The program allows for two types of ceiling areas. The rationale
is that a reasonably large number of homes have an addition which
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has a different ceiling R-Value. In all cases the R-Values entered
are for structural components only and R-Values for air films, etc.
are assigned internally in the program.

Questions 19., 24, and 25.: Windows and Doors

The windows and doors of a home can represent a large heatloss.

What is required is the direction, area, an infiltration judgement

and whether or not there is a storm. The direction is not critical
because it is used only to identify the window or door. The degree

day concept contains the heat gain or loss due to sunshine. The

window and door areas are computed from length and width measurements.
The criteria for judging the infiltration are included in the data
summary sheet. The window or door either has a good tight fitting

storm or it is considered not to have a storm. An allowance is made

for windows of the same size, direction and condition. The infiltration
functions have been designed for double hung windows and are approximate
for other types of windows. Question 25. requires the user to indicate
whether or not the windows are double hung. This information is used

to check the validity of the infiltration functions.

Questions 27. and 28.: Wall Area and R-Value

As in the ceiling case, two wall areas are allowed to account for the
fact that a large number of homes may have a part of the home with
insulated walls and a part of the home with uninsulated walls. The
area to be entered is the area associated with the living space.

The program checks this entered area against the area computed from
the earlier structural data. The R-values entered are for the wall
materials only.

As can be seen from the brief description of the questions, the
assessment activity can be used to enhance the existing curriculums
in both the mathematics and science areas. In addition, energy
concepts such as R-values can be added with a minimum of time.

The second activity of the audit consists of entering the data either
via the instruction or no instruction mode. This can be an enhancing
activity for a class which does not have usual access to a terminal
or it can be just another program execution. |tem four of Appendix
A contains an example of the output. The output is reasonably
self-explanatory and need not be discussed with the exception of

the opening paragraph. While the computer community has the utmost
confidence in output, the general public does not necessarily share
this confidence, particularly if energy is involved. Therefore,

a check on reality is built in via the total fuel bill. That is, the
homeowners faith in the results increases as the computer guesses
more accurately his total heating bill. This mechanism provides a
reality check on the output.
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The third activity can consist of the interaction of the student
the homeowner via the audit output. This interaction can be kept
minimal or expanded depending upon the use of the audit and the
time and energy of the participants.

The audit has the potential to be very useful depending upon its

implementation. The program including the management aspects is

reasonably large. It consists of 15 segments written in HP-3000

Basic and 1 segment written in HP-3000 SPL. All segments are less
than 8K words. The temporary output file with a 50 job limit re-
quires 4500 sectors. The management file on school use has a 100
sector limit and the information from the audit which is stored

and

permanently occupies 1/2 a sector per job. The correct time to run

the program ranges from 10 to 20 minutes plus depending upon the
volume of users. The CPU time is about 5 seconds.

The program currently stores permanently the following information:

YOU 1.D. Number

Age of the Home

Type of Fuel

Attic Insulation Standard

Total Floor Area and Volume of Home

Average Temperature of the Home

Total Ceiling Area and Weighted R-Value

Total Wall Area and Weighted R-Value

Infiltration Judgement for the Walls and Foundation

Average Infiltration Judgement for the Doors and Windows
Window and Door Area

Heatloss in Fuel Units and Dollarsv
Potential Heat Savings in Fuel Units and Dollars
Percent of the Heatloss Due to Infiltration and Conduction

While the implementation of the program would require very little

effort from one HP-3000 to another, some training with respect to the
energy and heatloss aspects would greatly enhance the effectiveness
of the audit. Because the audit can generate data related to resi-
dential energy use, there is a possibility that Federal funds can be
obtained to provide some training. |f you are interested in imple-

menting the audit please contact one of the authors of this paper.
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APPENDIX A

A sample data summary sheet is included to illustrate the technique
used to increase the efficiency of data entry. This sample data
sheet consists of one folded piece of paper but is displayed here
as four separate sheets.

Sample data entries are enclosed in both the no instruction and
instruction modes. For some entries errors have been made to
illustrate the kinds of data checks built into the program.

A copy of the output is enclosed. Note the narrative form of
the output. This enhances the ability of the homeowner to read
and understand the results. The sample data entry in the
instruction mode and the output required 22 minutes of connect
time and 7 seconds of CPU time. There were 23 users and the
data entry and output were obtained via DSLINE communication.
In the no instruction mode with no DSLINE the typical data

in output out connect time is less than 15 minutes with a

CPU time of 4 to 5 seconds.
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Housing & Energy VISIT

West CAP #1 19,

525 Second Street DATA ON BACK
Glenwood City, WI 54731 #2

Bt s O e 20,
NAME OF HOMEOWNER Telephone #
1.. DATE: MONTH, DAY, YEAR (E.G. 1,10,78) 1. N . 21.
2. Y.0.U. ID NUMBER 2.
(computer assigned, if you wish
3. Assigned House Number to recall program record here) 3. 2. —_—
4. Number of Individuals Occupying Hom= 4. 23. ,
5. AGE OF HOME (YEARS) 5.
24, ,
6. CONDITION OF ROOF? 6. DATA ON BACK

1=Tight Roof - no leaks, good condition

2=Needs Mtnor Repair - missing shingles, cracks,
possible leaks

3=Needs Replacing - bad condition, major leaks

25.
DATA ON BACK

7. CONDITION OF HEATING SYSTEM? 7. 2.
l=serviced within 1 year
2=gerviced 1-5 years - owner can recollect it's
having worked better 27. __, —_
3=can't recollect last date of service 28
T
8. AVERAGE HOME TEMPERATURE (FARENHEIT) 8. s
Day Time ,» Night Time
9. DEGREE DAY ZONE (SEE PAGE 2) 9.
10. FUEL NUMBER AND COST (SEE PAGE 2) 10. N
11. NUMBER OF STORIE .
S IN HOME 1 TO CONDUCTION
12. 1st FLOOR AREA (SQ.FT.), AVG. WALL HT. (FT.) 12. N
13. 2nd FLOOR AREA (SQ.FT.), AVG. WALL HT. (FT.) 13. , e —
14. 3rd FLOOR AREA (SQ.FT.), AVG. WALL HT. (FT.) 14, . -
15. FLOOR EXPOSURE FACTOR 15.
1=Basement
2=Crawl Space
3=Walkout

4=Skirted Trailer/Building on posts
S5=Unskirted Trailer/Building on posts

Are the basement walls insulated? 1=Yes 2=No ———
Walkout wall area (sq.ft.) and R-value

16. FOUNDATION PERIMETER (FT) 16.
17. AMOUNT FOUNDATION EXPOSED ABOVE GROUND (inches)? 17.
18. FOUNDATION CONDITION NUMBER 18.
l=no cracks or settling, very clean
2=minor cracks, loose morter ——

3=major cracks and settling
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FUEL FUEL COST
(circle one or more, enter major fuel on item 10).

1= #1 Fuel 0il (cents per gallon)

2= {12 Fuel 0il (cents per gallon)

3= Electricity : (cents per kwhr)

4= Natural Gas by Cu. Ft. (cents per cubic foot)
5= Natural Gas by Therm (cents per therm)

6= Bottled Gas (LP Propane) (cents per gallon)

7= Coal, Coke (dollars per ton)

8= Kerosene (cents per gallon)

9= Wood (dollars per full

cord, 4x4x8 Ft.)
If fuel cost is unknown, computer will assign an average cost.

COUNTY DEGREE DAY ZONES Enter on item 9

Chippewa, Barrom, Polk = 4
St. Croix, Dunn, Pierce, Pepin = 7

CRITERIA FOR DETERMINING THE CONDITION OF DOORS, WIDOWS
AND WALLS

Condition 1= DOORS, WINDOWS- good fit, no draft is felt,
caulk and weatherstripping are in good shape.
WALLS- finish in good shape.

Condition 2= DOORS- loose or missing weatherstripping.
WINDOWS- loose fit, no weatherstripping, caulk
and glazing cracked and missing in sectioms,
storm open or cracked.

HALLS- caulking between wall and frames is
cracked, shrunk or nonexistant.

WALL EDGE AT FOUNDATION- shows minor deterioration.

Condition 3= DOORS- large gaps between door and jamb.
Door cracked, sagging on hinges.
RINDOWS- very loose, window glass broken or
missing. Frame shows rotted areas.
WALLS- rotted areas, large gaps between wall
and frames.
WALL EDCE AT FOUNDATION- show deterioration, missing
siding and holes. Foundation has many cracks or
holes.
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19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

BASEMENT WINDOWS: HOW MANY LINES FILLED IN?
ENTER BASEMENT WINDOW DATA FROM REVERSE SIDE

CARPETED FIRST FLOOR AREA (SQ.FT)
INSULATED 1l=Yes 2=No
R-Value if Yes

First Floor Area NOT CARPETED (SQ.FT.)
Insulated l=Yes 2=No

R-Value if Yes

UNINSULATED CEILING AREA (SQ.FI.) AND R-VALUE

INSULATED CEILING AREA (SQ.FT.) AND R-VALUE
MATERIAL DEPTH

WINDOWS: HOW MANY -LINES FILLED IN?
DOUBLE HUNG 1=Yes 2=No
ENTER WINDOW DATA FROM THE REVERSE SIDE

DOORS: HOW MANY LINES FILLED IN?
ENTER DOOR DATA FROM THE REVERSE SIDE

WALL CONDITION NUMBER (1, 2 or 3)

TOTAL OUTSIDE WALL AREA INSULATED (SQ.FT.) AND R-VALUE

MATERIAL

TOTAL OUTSIDE WALL AREA UNINSULATED (SQ.FT.) AND R-VALUE

COMPUTER OQUTPUT

HEAT LOSS

% DUE TO INFILTRATION

POTENTIAL SAVINGS
HEAT LOSS

SQ.FT.

19.
DATA ON BACK

20,

21.

il

22, ,

23. s
24, »
DATA ON BACK

25.

DATA ON BACK
26.

27. ,

28. ’

%Z DUE TO CONDUCTION

COMPUTATION SPACE
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BASEMENT WINDOW DATA

See second page to determine condition number for windows and doors.

[Pirection Width Peight Condition Good Storm Number of
N,S,E,W Inches Inches 1,2 or 3 1=Yes, 2=No Windows
WINDOW DATA

irection Width Height Condition Good Storm Number of]

,S,E,W Inches Inches 1,2 or 3 1=Yes, 2=No Windows
DOOR DATA

irection Width Height Condition Good Storm

,S,E,W, Inches Inches 1,2 or 3 -1=Yes, 2=No
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Ud - River Fslls HEATLOSS Frodram 3 TUEy OCT 3y 1978y 11116 AM
Enter two (2) digit code for desired ortion 1

01 Home enerdgy audit 02 Outrut stored audit information
99 Stor

Z01

Storage srace on file is available at this timer wou maw be asble to
store wour audit information and receive outrut at & later time.

NEED INSTRUCTIONS (1=YES OR 2=NQ) 7 2

1. ? 10,3578
2 2

e H <.

3.
4,
S.
6,
7
8.
Q.
10. 7
T?r100
BAD INFUT--RETYFE FROM ITEM 1
771,100

-
[ure
Qo
(=]
(o]
[y
28]

m

8r646

e ) ) o) ) )
=D O ) e

k ¥ ENTRY NOT REALISTIC % % FUEL COST FOR TYPE OF FUEL INDICATED MUST
BE BETWEEN 30 AND 6% CENTS INCLUSIVE., FLEASE REENTER LATA,

0 YOU KNOW THE AFPPROFRIATE FUEL COST (1=YES OR 2=NO) 7 2
11, 7 1
12, 7 543.8
15. 7 1
INSULATEDR 7 2
94
6
1
0
180
INSULATED (1=YES OR 2=NO) 7
363
INSULATED (1=YES OR 2=N0) 7 2
22, ? 050
23, T S43,24
24, 7 Oyl

14.
17.
i8.
19,
20,

e ) o) ) o)

)
3

21.

X % ENTRY NOT REALISTIC % XA HOME MUST HAVE AT LEAST ONE (1) WINDOW.
PLEASE REENTER DATA.
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24, WINDOWS ¢ NUMRER OF LINES FILLED IN (1-45) AND DOUELE HUNG (1=YES
OR 2=N0) 7 341

P Wr30s50y19291
? $930¢5051,153
? Wr30y60y1s2y1
25, ? 1
? Ev31+84y1,1
26, 7 3
27. ? 040
28, P 7523

DO YOU WISH TO STORE INFORMATION UNTIL LATER (1=YES 2=NO) ? 1

Enter two (2) digit code for desired ortion ¢
01 Home enerdw audit 02 Outrut stored audit information
?9 Stor
799

HEATLOSS RUN TERMINATEID.

READY

FRYE -

CFU=3, CONNECT=10. TUE,» OCT 3, 1978, 11:24 AM

¥ X % GOOI~RYE FROM WACC I % X %X A SERVICE OF UW-RIVER FALLS % % X
END OF SESSION

&:

$BYE
CPU=3, CONNECT=11. TUE, OCT 3, 1978, 11:25 AM

X X X GOOD-BYE FROM WACC II % % X A SERVICE OF UW-RIVER FALLS % % X
ENII OF SESSION
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Ud - River Falls HEATLOSS Frogram ¢ TUEs OCT 3y 1978y 10047 AM
Enter two (2) digit code for desired ostion @

01 Home enersgy audit 02 OQutrut stored audit information
99 Stor

%01

Storaze srace on file is available at this timey wou maw be able to
store wour audit information and receive outrut at 8 later time.

NEED' INSTRUCTIONS (1=YES OR 2=N0) 7 1

THIS FROGRAM IS DESIGNED TO SAVE COMPUTER TIME. THEREFORE ANSWER
THE QUESTIONS AS ACCURATELY AS FOSSIELE. FLEASE READ THE BOOKLET CARE-
FULLY AND USE THE DATA SUMMARY SHEET, IF YOU DO NOT KNOW AN ANSWER»s IO
NOT GUESS THE AMSWER., IF YOU ARE UNSURE ANDII HAVE A CHANCE TO ANSWER NO»
THE COMFUTER WILL ASSIGN A REASONAELE VALUE WHERE FOSSIELE. YOU WILL BE
GIVEN ONLY 4 CHANCES TO ENTER THE CORRECT INFORMATION (WITH HINTS) BE-
FORE BEING TERMINATED.

1, DATE (MONTHy I'AYs YEAR) 7 10+3»78
2, Y.0.U. T.0. NUMBER 7 2
3, HOUSE NUMRER ¢ 100012
4, NUMEBER OF INDIVIDUALS OCCUFYING HOME 7 1
S+ AGE OF HOME (YEARS) 7 25
6, CONDITION OF ROOF ¢ 1 = TIGHT ROOF 2 = MINOR REFAIRS NEEDED
3 = NEW ROOF NEEDED 7 1
7. CONDITION OF HEATING SYSTEM ¢ 1 = GOOD CONDITION 2 = NEEDS REFAIR
3 = NEEDS REFLACEMENT 7 1
8. AVERAGE HOME TEMFERATURE (FAHRENHEIT) § DAYTIME AND NIGHTTIME.
SEFARATE EACH ENTRY WITH A COMMA., FOR EXAMFLE! 48+466 7 70,70
9. ENTER THE ZONE NUMERER WHERE HOME IS LOCATED ? 7
10, ENTER FUEL NUMBER 7 5
DO YOU KNOW THE FUEL COST (1=YES OR 2=N0) % 1
ENTER FUEL COST 7 29
11, ENTER NUMEER OF STORIES 7 1
2, ENTER FIRST FLOOR AREA (SQ.FT.) AND AVERAGE WalL HEIGHT
(FT,) ? 543:8
15, ENTER FLOOR EXFOSURE FACTOR 7 1
ARE THE BASEMENT WALLS INSULATEDR (1=YES OR 2=NOQ) 7 2
16. ENTER FOUNDATION PERIMETER IN FEET 7 94
17. ENTER AMOUNT FOUNDATION IS EXFOSFD IN INCHES 7 6
i8. ENTER FOUNDATION CONDITION NUMBER ? 2
19, HOW MANY LINES FILLED IN FOR BASEMENT WINDOWS 7 2
ENTER HBASEMENT WINDOW DIATA AS FOLLOWS ¢ ENTER DIRECTION (N» Sy E OR
W)y WIDTH (INCHES), HEIGHT (INCHES)», CONDITION (1, 2 OR 3)y GOOI

STORMS (1=YES OR 2=NQ), NUMBER OF WINDOWS OF SAME DIRECTIONy CONDITION,

ETC. SEFARATE EACH ENTRY RY A COMMA., FOR EXAMFLE ¢ N»24s16915152
? E»30:12y152y1
P Nvy309125192y1
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IS ANY OF THE FIRST FLOOR AREA CARPETED (1=YES OR 2=NO) ? 1
ENTER CARFPETED FIRST FLOOR AREA IN SQ. FT. 7 180

INSULATED (1=YES (OR 2=N0) 7 2
IS ANY OF THE FIRST FLOOR NOT CARFETED (1=YES OR 2=NO) 7 1
ENTER FIRST FLOOR AREA NOT CARFETED IN SQ.FT. ? 363

INSULATEID (1=YES OR 2=N0Q) ? 2
ENTER UNINSULATED CEILING AREA (SO,.FT.) AND R-VALUE. SEFARATE EACH
NUMEER BY A COMMA., IF THERE IS NO UNINSULATED CEILING AREAs ENTER
A 0 FOR THE CEILING AREA AND A 0 FOR THE R-VALUE 7 0,0
ENTER INSULATED CEILING AREA (SQ.FT.) AND R-VALUE., SEFARATE EACH
NUMBER EY A COMMA, TIF THERE IS NO INSULATED CEILING AREAr ENTER A
0 FOR THE CEILING AREA AND A 0 FOR THE R-VALUE % 443,24

X X ENTRY NOT REALISTIC % XTOTAL CEILING AREA DOES NOT EQUAL INSULATED
PLUS UNINSULATED CEILING AREA (WITHIN 10%). FLEASE REENTER DATA.

22,

o
a

26,
27.
28.

ENTER UNINSULATED CEILING AREA (SQ.FT.) AND R-VALUE. SEFARATE EACH
NUMEER BY A COMMA. IF THERE IS NO UNINSULATED CEILING AREAs ENTER
A 0 FOR THE CEILING AREA ANDI' 4 0 FOR THE R-VALUE 7 0,0
ENTER INSULATED CEILING AREA (SQ.FT.) AND R-VALUE, SEPARATE EACH
NUMBER BRY A COMMA. IF THERE IS NO INSULATED CEILING AREAs ENTER A
0 FOR THE CEILING AREA AND' A 0 FOR THE R-VALUE 7 543,24
WINDOWS ¢! NUMBER OF LINES FILLED IN (1-45) AND DOUELE HUNG (1=YES
OR 2=N0O) 7 71
ENTER WINDIOW DATA AS FOLLOWS §¢ ENTER DIRECTION (Ny Sy E OR W)y WIDTH
(INCHES)y HEIGHT (INCHES)y CONDITION (1s 2 OR 3)» GOOD STORMS (1=YES
OR 2=N0)» NUMEBER OF SAME DIRECTIONs, CONDITION, ETC. SEFARATE EACH
ENTRY WITH A& COMMA., FOR EXAMPLE ¢ Ns28s535251+3
T 8263951 y192,1
? Ny2

36933+3v1y1
Nr4B8y33v1lsivl
Ny48,3351+1+2
EsT34y33y1s1y1
Wra8y36s1v1v1
P We3Py 33529201
DOOR DATA | HOW MANY LINES FILLED IN? 2
ENTER DOOR DATA AS FOLLOWS ¢ DIRECTION (Ny Sy E OR W)y WIDTH C(IN
CHES)y HEIGHT (INCHES)s CONDITION (ly 2 OR 3)y STORMS (1=YES
OR 2=N0). SEFARATE EACH ENTRY WITH A COMMA. FOR EXAMFLE ¢ Ny36y
845151
7 §y36184,252
T Wr7258451 41
WALL COMDITIOM NUMRBER 7 1
ENTER TOTAL OUTSIDE WALL AREA INSULATED AND R-VALUE ? 050
ENTER TOTAL OUTSIDE WALL AREA UNINSULATED AND R-VALUE 7 752+3

g o) )

DO YOU WISH TO STORE INFORMATION UNTIL LATER (1=YES 2=NO) ? 2
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TO DETERMINE THE ACCURACY OF THE COMPUTER RESULTSs COMPARE THE COMFUTED
FUEL EILL TO THE ACTUAL FUEL RILL. THE CLOSER THE MATCH THE MORE ACCU-
RATE THE RESULTS, THE FOTENTIAL SAVINGS INDICATED ARE FOR THE FIRST
COMFLETE HEATING SEASON. POTENTIAL DOLLAR SAVINGS ASSUME THAT THE FRICE
OF FUEL REMAINS THE SAME., MATERIAL COSTS VARY A GREAT DIEAL AND' SHOULD
BE CHECKED LOCALLY.

¥ % % SURVEY QUESTION 8., X X X
AVERAGE HOME TEMFERATURE IS 70
YOU SHOULD' LIVE AT A LOWER TEMPERATURE, 68 DEGREES FAHRENHEIT OR LESS.
%X X %X SURVEY QUESTION 7. X ¥ X

HEATING EFFICIENCIES ASSUMED ARE 3 LFF AND NATURAL GAS» 100%

ELECTRICs 60%Z COAL AND 50Z WOOD.

65%Z 0ILy

YOUR FURNACE IS IN GOOD CONDITION - YOUR EFFICIENCY IS PROBABLY 'AS
STATED.
YOUR HEATLOSS IS

1111.7 THERMS GAS

ASSUMING THAT YOUR FUEL COSTS ARE 25.00 CENTS FER THERM YOUR
FUEL BILL SHOULD BE AROUT $ 277.91.,
OF THIS HEATLOSS 26 % IS DUE TO INFILTRATION LOSSES
74 % IS DUE TO CONDUCTION LOSSES.
%X ¥ % INFILTRATION LOSSES SHOULD EE CONSIDERED FIRST % % X
¥ %X % SURVEY QUESTIONS 19, & 24, X X X
WINDOW DATA ¢ ONLY WINDOWS NEEDING WORK OR WITH TRIFLE GLAZED
SFEEEEHE SR EE SAVINGS GREATER THAN $2 ARE LISTED
HEATLOSS = 12.1 THERMS GAS $ 3.03 (CONDUCTION) - BASEMENT
HEATLOSS = 1.4 THERMS GAS % +36 (INFILTRATION) - BASEMENT
HEATLOSS = 177.1 THERMS GAS $ 44.28 (CONDUCTION)
HEATLOSS = 80.1 THERMS GAS $ 20,02 (INFILTRATION)
FOTENTIAL
FOTENTIAL FOTENTIAL SAVINGS
SAVINGS SAVINGS IF WEATHER
WEATHER IF WEATHER IF WEATHER STRIFPFED
WIDTH HEIGHT STORM STRIFFING STRIFFED STRIFFED AND' TRIFLE
DIRECTION INCHES INCHES NEEDED NEEDED (ONLY) ANDN STORM GLAZED
B-EAST 30 12 YES NO $ +01 $ 64 $ + 24
B-NORTH 30 12 YES NO % +01 $ 64 % +94
SOUTH 63 51 YES NO % 12 $ 7.24 $ 9.94
NORTH 36 33 NO YES $ 4,72 s 4.72 $ 5.72
WEST 39 33 YES YES $ 1.56 $  4.41 $ T.49
TOTALS $ 6,43 $ 17.65 % 30.00
2. BASEMENT STORM WINIOWS NEEDED
USING ALUMINUM STORMS AVG, RETAIL FRICE = $ 24.00
29 LINEAR FEET OF WEATHERSTRIFFING
NEEDED FOR WINDOWS AVG. RETAIL FRICE = % 2.97
2 STORM WINDNOWS NEEDED
USING ALUMINUM STORMS AVG. RETAIL FRICE = $ 100.00
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X X X SURVEY QUESTION 2T. x X X

DOOR DATA ¢ ONLY DOORS NEEDING WORK ARE LISTED.

FEFEE IR

HEATLOSS = 119.4 THERMS GAS $ 29.86 (CONDUCTION)
HEATLOSS = 101.8 THERMS GAS $ 29,44 (INFILTRATION)

FOTENTIAL FOTENTIAL
SAVINGS SAVINGS

WEATHER IF WEATHER IF WEATHER

WIDTH HEIGHT STORM STRIFFING STRIFFED STRIFFED

DIRECTION INCHES INCHES NEEDED NEEDED (ONLY) AMNL STORM
SOUTH 36 84 YES YES $ 16.70 $ 23.06

TOTALS ¢ 16.71 $ 23.07

20 LINEAR FEET OF WEATHERSTRIFFING
NEEDED FOR DOORS AVG. RETAIL FRICE
1 STORM DOORS NEEDED
USING ALUMINUM STORMS AVG. RETAIL FRICE =

¥ % ¥ SURVEY QUESTIOM 18. % % X

FOUNDATION INFILTRATION DATA!

SR e LTS ELEE LR LT L EE S S ST

HEATLQOSS = 30.3 THERMS GAS $ 74957 (INFILTRATION)

FOUNDATION NEEDS SOME WORKy PARTICULARLY CAULKING

$

$

2.00

75.00

CRACK LENGTH ASSOCIATED WITH SILL AND FOUNDATION IS ?4 LIMNEAR FEET

9  TUBES OF CAULKING MAY KE NEEDED %X AVG. RETAIL FRICE =
POTENTIAL SAVINGS: 20,6 THERMS GAS $ S.14
X X X SURVEY QUESTION 26. % X X
WALL INFILTRATION DATAS
$E4FESLEIRTELERLL BT LD
HEATLOSS = 59.8 THERMS GAS $ 14,94 (INFILTRATION)
WALL CONDITION IS GOODI» NO WORK NEEDED; NO FOTENTIAL SAVINGS.

CONDUCTION LOSSES SHOULIDN RE CONSIDREFRIN SECOND.
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X X X SURVEY QUESTIONS 6.922., & 23, X %X X

CEILING DATAZ
FEEETE BB OEREE

HEATL.08S = 20 THERMS GAS $ +00 (UNINSULATED)
HEATLOSS = 35.8 THERMS GAS $ 13.96 (INSULATEID
INSULATED CEILING AREA = 543  SQUARE FEET CURRENT R-VALUE = 24.0
ADDITIONAL INSULATION SNEEDED TO ACHIEVE AN R-VALUE OF AROUT R= 33

2 SETTLED INCHES OF BLOWH CELLULOSE R=3.,7/IN.

8 30 LB BAGS OF CELLULOSE AVG., RETAIL FRICE = $ 40.00
*kkdok OR kskoxkok
ASSUME ONLY 3 ANDN & INCH EATTS ARE EASILY AVAILARLE

é ROLLS OF 6.0 X 23 FIBER GLASS BATTS AVG. RETAIL FRICE = $ 173.76

WITH THIS FIBER GLASS ADDED TOTAL R-VALUE = 43.0

VENTILATION REQUIREMENTS (ASSUMES NO VAFOR EBARRIER EXISTS)
ABROUT 1.8 SQ.FT. INLET AVG., RETAIL FRICE $  3.75 USIMG ATTIC VENTS
AROUT 1.8 SQ.FT. OUTLET AVG. RETAIL FRICE $ 12,00 USING ROOF VENTS

[

POTENTIAL SAVINGS! 16.0 THERMS GAS $ 3.99

X X X SURVEY QUESTIONS 27. & 28, % % X

WALL DATA?
LR L2 2T L

X X % WALL INSULATION STANDARD USED IS R-11% % X
X % % TOTAL WALL R-VALUE STANDARD IS R-15 % % X

HEATLOSS = 287.4 THERMS GAS $ 71.85 (CONDUCTION)
TOTAL WALL AREA = 732 SQUARE FEET

TOTAL WINDOW AND DOOR AREA = 159 SQUARE FEET

NET WALL AREA = %92 SQUARE FEET

100 7% OF THE MNET WALL AREA IS NOT INSULATED R-VALUE = 3.0

ADDITIONAL INSULATION NEEDED TO ACHIEVE AN R-VALUE OF AROUT R=1%5
3.5 INCHES OF BLOWN CELLULOSE R=3,7/IN.
19 30 Lk BAGS OF CELLULOSE AVUG. RETAIL PRICE = % 94.00

POTENTIAL SAVINGS UNINSULATEID WALLS? 204.4 THERMS GAS $ S1.11
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¥ X X SURVEY QUESTIONS 12.515,916.717.920, & 21. X % X

BASEMENT DATA ¢
FEEBGEERE 0D 044
HEATLOSS = 186.4 THERMS GAS $ 46,60 (CONDUCTION)

OF THE HEAT LOST TO YOUR BASEMENT 72% IS LOST THROUGHTHE EXFOSED FART
OF THE BASEMENT WALLs 18% IS LOST THROUGH THE FART NOT EXFOSED ANDIN 9%
IS LOST THROUGH THE BASEMENT FLOOR.

IF YOU INSULATE THE RBASEMENT WALLSy THE HEAT LOST TO THE BASEMENT IS ¢

INSULATION TYFE CALCULATED HEATLOSS FOTENTIAL SAVINGS

--------------- THERMS GAS DOLLARS THERMS GAS DOLLARS
R- 4 WALL 134.0 $ 33.51 S52.4 $ 13.10
R=11 WALL 115.0 $ 28.75 71.4 $ 17.85

HOT WATER DATA?
FFEEFFEEFHE TS E L

FOR THE 1 INDIVIDUALS OCCUFYING THE HOME
THE HOT WATER COSTS FER YEAR ARE AROUT

63 IF ELECTRIC AT $.03/KWHR

20 IF NATURAL GAS AT 4$.25/THERM
335 IF LP AT $.40/GALLON

28 IF OIL AT $.47/GALLON

H 9 G B

IF YOU WISH ARDITIONAL INFORMATION CONTACT?

WESTCAF HOUSING AND ENERGYy GLENWOOD CITY, WI. 715-265-4271.
UW RIVER FALLS» PHYSICS/ENERGY» RIVER FALLSy WI, 715-425-3196.
WISCONSIN OFFICE OF STATE FLANNING AND ENERGY

MAOISONy WI. 4608-266-6850.

L EELE IR L S L EEEEEESELEEETEEETTLLEE SIS TEEEEIITEETEELEEEEEETTEE LT E LTS
TOTAL FOTENTIAL SAVINGS: 475.2 THERMS GAS $118,80
###&######%%##%#####%###%#####%#%#####%#%%@#ﬂ%##%##%#######%#%%###%%#%#%
Enter two (2) digit code Tor desired ostion

01 Home enerdgy asudit 02 Outrut stored sudit information

99 Stor
y4

HEATLOSS RUN TERMINATED.
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A DECISION SUPPORT SYSTEM TO ASSIST
IN CONTAINERBOARD LOGISTICS MANAGEMENT

PETER DIGIAMMARING AND RICHARD SCHWARTZ
AMERICAN MANAGEMENT SYSTEMS, INC.
SAN MATEO, CALIFORNIA

ABSTRACT

Management decision-making must be responsive to changing
economic conditions, dynamic internal business circum-
stances, and an expanding set of operational and strategic
issues relevant to business policy-making. Decision-making
in this environment requires timely access to accurate and
complete information pertinent to specific business situ-
ations. Meeting this requirement is complicated by a nar-
rowing time frame in which highly volatile data must be
organized and analyzed before it can be assimilated into

the decision-making process. Effective management of
containerboard production and distribution requires an
information system that supports decision-making in all
phases of business activity: operational control, manage-
ment control and strategic planning. The Brownboard Order
And Rollstock Distribution System (BOARDS) integrates manage-
ment science and operations research with advanced computer
technology and human decision-making to support demand-based
production planning in the corrugated shipping container
industry.

American Management Systems, Inc., a management consulting

and system development firm, developed BOARDS for the Shipping
Container and Containerboard Marketing Division of Weyerhaeuser,
a company principally engaged in the manufacture, distribution’
and sale of forest products. BOARDS operates on a dedicated
Hewlett-Packard 3000 Series II computer with 512K bytes of main
memory. Nine distinct IMAGE data bases constitute the system's
foundation. Over one hundred BOARDS functions written in COBOL,
SPL and FORTRAN have been aggregated into six integrated sub-
systems. Most of the system was installed in the fall of 1978;
further development is underway and will be installed early in_
1979.
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INTRODUCTION

The corrugated shipping container industry is highly sensitive to
dynamic market and economic conditions. Increased competition, tech-
nological advances that have yielded attractive substitutes, and
tightening environmental regulations are factors contributing to the
rising production costs and unstable demand facing the industry. When
the lumber business is prospering, the integrated forest products manu-
facturers (those companies that make lumber, brownboard and boxes) run
their containerboard mills at full capacity in order to consume prodigious
quantities of wood chips. Flooding the market with containerboard in
periods of depressed box demand results in excess containerboard inven-
tories and narrowing profit margins. Containerboard inventory distri-
bution, in addition to supply considerations, is also an integral part
of sales and profit performance.

The corrugated shipping container producers have every incentive to
adjust operating policies and planning strategies to meet the challenge
of achieving production capacity and improving profit margins. Alterna-
tive means of adjusting the market conditions are to control production
of containerboard at the mill; discover ways to increase demand; or
institute mechanisms for supply planning, demand forecasting, and mill
scheduling which result in inventory levels that are responsive to actual
consumer demand and that are economically justified.

EXAMINING THE ALTERNATIVES

Mill production of containerboard typically runs in cycles; production
of light-weight grades followed by heavy-weights and back to light-weights.
Gradual increments in grade/basis weight production maintain an efficient
cycle whereas irregular changes require substantial machine set up time,
are disruptive, and drive up production costs. Extreme fluctuations in
box demand do not coincide with an orderly, efficient production cycle.
Satisfying uneven fluctuations in demand by increasing or decreasing pro-
duction volume, while maintaining an efficient grade cycle, adds to the
high operating cost of containerboard production. Therefore, production
control mechanisms are expensive and undesirable. Even if production is
responsive to demand, situations may still occur such that it would be
cost effective to slow or shut down the mill; but generally only as a
last resort.

Shipping container manufacturers have campaigned vigorously to in-
crease demand for their product. As evidence of this, the integrated
companies have chosen to enter markets for low volume, specialty containers.
New foreign markets are also being explored. The continuous growth in
demand for corrugated boxes that prevailed during the 1960's at 5.6% per
year slowed to about 3% per year in the early 1970's and is optimistically
expected to equal the growth of the U.S. economy in the long run (Business
Week March 13, 1978). Efforts to generate increased demand for shipping
containers continue, but are not a practical long-term solution to pro-
blems associated with containerboard inventory management under volatile
market conditions.
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A practical Tong-term strategy is to achieve improved management of
existing facilities in response to consumer demand. The objectives are
to minimize inventory stockpiling and to avoid lost sales due to poor
inventory distribution. This is accomplished if each corrugated box shop
is supplied with, or has access to, sufficient and specific quantities of
brownboard needed to satisfy existing and forecasted customer orders. Container-
board Logistics Management is responsible for achieving this demand/supply
balance. The difficulty associated with establishing demand-based pro-
duction and planning policy is that large quantities of information must
be assimilated into the logistics management decision-making process.
Fluctuations in demand must be accurately monitored for each box shop and ,
market region; up-to-date inventory levels at the box shops and the mills,
and quantities in-transit must be known at all times; and mechanisms to pro-
cess, track and assess the status of containerboard orders must be in place.

A system that provides this information must support containerboard
logistics decision-making in all phases of management activity: operational
control, management control and strategic planning. Within each type of
activity, the system must support decision-making that ranges from struc-
tured (such as order entry, inventory control, consumption forecasting, and
pricing) to semi-structured (such as mill scheduling, simulating policy
decisions to set target weeks of containerboard inventory at the box shops,
and demand/supply planning analysis).

A FRAMEWORK FOR CONTAINERBOARD LOGISTICS DECISION MAKING

The usefulness of such a system extends beyond the realm of management
control. Day-to-day operational support to the box shops and containerboard
mills is also achieved. Order entry, containerboard production, shipment,
invoice and receipt transaction processing facilitate ongoing activities at
distributed sites while simultaneously supplying a central pool of management
information. Decisions to contract for additional containerboard orders or
to purchase additional containerboard are based on better and more complete
information by providing box shops direct access to the system.

A system to manage a demand-based production strategy must be capable
of accurately capturing and monitoring consumption forecasts and converting
those forecasts into orders that can be filled economically. Access to
weekly box shop consumption forecasts, current on-hand and in-transit quan-
ities, and outstanding orders provides containerboard logistics management
with the information required to determine the grade and quantity of brown-
board to order for each box shop in the upcoming weeks. Mill production
rates, warehouse inventory levels, and trade agreement balances provided by
the system are also used by management to help make economical decisions
when placing orders.
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A system to capture, store, process, and report information in a
timely and usable manner must be responsive to dynamic market conditions
to justify its use in any market. It is intuitively appealing to posit
that a well organized demand-based production strategy will function well
under any market conditions, although it is especially cost effective in
tight markets. Using the system to simulate alternative supply planning
strategies in accordance with projected economic circumstances further
contributes to its usefulness in diverse market situations.

American Management Systems, Inc., a management consulting and systems
development firm, has developed the Brownboard Order And Rollstock Distri-
bution System (BOARDS) for the Shipping Container and Containerboard
Marketing Division of Weyerhaeuser, a company principally engaged in the
manufacture, distribution, and sale of forest products. BOARDS provides
information services for all phases of containerboard logistics management
activity: operational control, management control, and strategic planning.
The functions of BOARDS map well into the Framework for Management Infor-
mation Systems developed by Gorry and Scott Morton (Gorry and Scott Morton
1971) from Anthony's taxonomy of management activity (Anthony 1965) and
Simon's continuum of managements' approach to decision-making (Simon 1960).
Figure 1 shows the array of decision-making activity supported by BOARDS
within this framework.

To the extent that BOARDS handles routine processing needs (e.g., order
entry, inquiry and update, and inventory control) it is a conventional
management information system. These functions are structured in the sense
that they are based upon well understood, easily automated processes and
require limited human intervention. The rest of BOARDS supports decision-
making that is much less mechanical. Order sourcing, mill scheduling, box
shop inventory replenishment and demand/supply plarning are examples of
functions that require relevant information to be processed and acted upon
differently depending upon conditions that are so dynamic and diverse that
they cannot be effectively automated. In these cases, BOARDS is designed
to assist the decision-maker by providing rapid access to timely information
in the format most appropriate to the situation at hand. As the first two
columns in Figure 1 depict, some BOARDS functions assist institutional
decision-making; i.e., decision-making required to manage everyday business
situations. Conversely, some BOARDS functions aid in ad-hoc decision-making

as shown in the third column of Figure 1 (Donovan and Madnick 1977). BOARDS
is, therefore, more than a conventional management information system and

js appropriately termed a Decision Support System (Keen and Scott Morton 1977).
BOARDS OVERVIEW

The distribution of containerboard is illustrated as a cyclical flow
in Figure 2. Contemporary containerboard distribution systems are driven
by mill production and containerboard supply capabilities. With BOARDS,
however, the cycle starts with consumption forecasts provided by the box
shops. This input is based upon actual sales agreements, outstanding orders,
seasonal trends, and prevailing market conditions. Containerboard Logistics
(C/L) management has the option of scaling forecasts up or down, either
across all box shops and products or by individual box shop, based upon its
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perception of market trends and prevailing or projected economic circum-
stances. Based upon these forecasts, and knowledge of unfilled orders and
current inventory levels, C/L generates mill orders for containerboard.
Taking into account current mill production schedules, in-transit times,
and production capacities, these orders are then sourced and scheduled at
the mills. Mills produce what is ordered, accumulating inventories until
shipments are made. The containerboard is then in-transit until it is re-
ceived by the box shop where it is stored and utlimately consumed.

BOARDS serves two fundamental purposes in this distribution cycle, also
shown in Figure 2. Each activity in the cycle is recorded by BOARDS as it
compiles a reservoir of information and assists in reconciling operational
discrepancies. Correspondingly, BOARDS is a source of information. The
mills may examine their production backlog, and the box shops can determine
how much brownboard is in-transit, how much is yet to be scheduled, and so
forth. C/L may request aggregate or detailed information concerning the
current status of containerboard flowing through the system.

BOARDS operates on a dedicated Hewlett-Packard 3000 series II computer
with 512K bytes of main memory. Nine distinct IMAGE (Hewlett-Packard's data
base management system) data bases constitute the system's foundation. Over
one hundred BOARDS functions are aggregated into six integrated subsystems:
Order Processing, Production Planning and Mill Scheduling, Inventory Control,
Trade Tracking, Planning and Material Balance, and Mill Price Difference
Reporting as depicted in Figure 3. BOARDS supports management decision-
making at Weyerhaeuser headquarters in Federal Way, Washington, and at 31
box shops and four mills located across the country. BOARDS has added flex-
ibility since it interfaces directly with various computer systems located at
the four mills and indirectly via magnetic tape transfer with existing computer
systems running on Honeywell equipment at company headquarters. Figure 4 shows
an overview of BOARDS hardware configuration and telecommunications network,

A detailed example of two integrated BOARDS functions, Box Shop

Replenishment and Mill Scheduling, illustrates the system's potential to
monitor and control demand-based production.

BOX SHOP REPLENISHMENT

The Box Shop Replenishment (BOXREP) function, as shown in Figure 5,
retrieves weekly consumption forecasts from the Planning Data Base, current
on-hand and in-transit quantities from the Inventory Data Base, and out-
standing orders from the Order Master Data Base. This data is used to
automatically determine the grade and quantity of containerboard to order for
each Box Shop in the upcoming weeks. The C/L Box Shop Service Representative
interactively specifies input parameters which include whether to use
economic adjustment factors that account for recent changes in the market,
whether to use target or minimum inventory levels, and report specifications,
In-transit times between the mills and the box shops are also used in com-
puting order quantities and shipment dates. Default parameters are supplied
from the BOARDS Master Table Data Base upon user request. The results of
the computations are stored on the Want-to-Ship Data Base. Quantities stored
in this data base represent the amount of containerboard that should be

placed on order by box shop and week for the next six weeks in order to
meet projected consumer demand.
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A BOXREP results can be examined in any of three ways. The first out-
put is in the form of standard reports. The reports show Want-to-Ship
quantities in varying levels of detail and aggregation. BOXREP also
produces an exception report that shows current and projected crisis con-
ditions by week for each box shop and product (for example; inventory levels
are projected to fall below minimum, or expected receipts are greater than
capacity). The second mechanism for inspecting Want-to-Ship quantities
shows a box shop's proposed shipments in the form of a purchase order on a
CRT. The information is displayed, can be revised and, optionally, con-
verted into an open purchase order. The quantities stored on the Want-to-
Ship Data Base are automatically adjusted to account for containerboard
that is placed on order. Lastly, C/L management or users at the box shops
can examine the current contents of the Want-to-Ship Data Base. A BOARDS
inquiry function interactively displays the proposed shipment quantities
by box shop, product and ship week, adjusted for orders already placed.

Proposed shipments are never automatically converted to open orders,
since many non-quantifiable factors affect the decision to place an order.
Surrounding economic conditions can drastically alter the usefulness of
proposed shipments. Therefore, manual involvement is critical. Support
. for this sort of semi-structured decision-making is what distinguishes
BOARDS from conventional management information systems. The utility
of BOXREP is in assisting order generation rather than in automating it.

While BOXREP is engaged in information retrieval, calculations and
reporting, the user is free to execute other BOARDS functions since the
BOXREP processing is performed in batch mode. BOXREP can also be run
iteratively to test the impact of alternate consumption and inventory
adjustment factors, policy variables or target inventory levels without
interfering with the active contents of the Want-to-Ship Data Base. When
a desirable set of calculations has been achieved the data base can then
be updated. BOXREP logic is configured such that several BOXREP processes
can be under way simultaneously as long as only one is updating the data
base. This flexibility has been provided to enhance BOXREP's utjlity as
a planning facility in addition to its use as a production system.

MILL SCHEDULING

Mi1l scheduling, as shown in Figure 6, consists of three functions:
Trim Input, Trimming, and Mill Order Maintenance. Containerboard Logistics'
mill schedulers use these functions to specify the quantity, sequence, and
date in which ordered containerboard is to be produced at each mill.
Their objectives are to maximize production efficiency and minimize trimming
loss. The scheduler uses the Trim Input function to interactively select
‘unscheduled purchase orders from the Order Master Data Base for production
at the mills. The retrieved orders are displayed on a CRT as a "Trim Input".
The scheduler can modify the input as desired to obtain a tentative set of
orders to be scheduled together at a mill. Once satisfied with the Trim
Input, the scheduler specifies a trim algorithm, either the linear programming
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model or the heuristic program, and the Trim Input is passed to the Trimming
function via a temporary file. The Trimming function executes the selected
trim algorithm, stores the results in the Mi11/Trim Order Data Base, and
prints the results, referred to as a Trim Set. The Trim Set shows the near
optimum positions in which to place cutting knives in order to trim the
maximum number of ordered widths per containerboard roll and minimize the
trim loss.

The Mi11 Order Maintenance function converts a Trim Set into a Mill
Order. If the Trim Set is satisfactory, the scheduler can interactively
convert it by assigning a production date and sequence number, and requesting
that the production schedule be forwarded automatically to the mill. Alter-
natively, the scheduler can manually adjust the Trim Set to account for factors
not considered by the trim algorithm. Lastly, the scheduler can discard the
Trim Set altogether. In this case, the scheduler either modifies the
original selection criteria or compiles an entirely new set of criteria to
construct a new Trim Input and begin the trim cycle again. Note, once more,
the critical role of human involvement in BOARDS supported decision-making.
The scheduler is better prepared than a totally automated process to deal with
day-to-day peculiarities and priorities. Therefore, the Trim Set is never
automatically converted into a Mill Order.

It may require several iterations before the scheduler arrives at a
satisfactory production schedule. Although the objectives are well defined,
it is technically infeasible to completely automate the scheduling process.
BOARDS provides utility in that it enables several input combinations to be
analyzed in the form of production schedules. The limiting factor is time.
To examine every possible set of input combinations is tedious, time con-
suming, and costly. BOARDS facilitates this complicated decision-making
process by enabling more alternatives to be considered through functions
that are efficient, fast, and easy to use.

CONCLUSION

BOARDS provides decision support in all phases of containerboard
logistics management: operational control, management control, and
strategic planning. BOARDS is distinguished from conventional management
information systems in that it integrates automated processes of manage-
ment science and operations research with routine data processing and
human decision-making. Advanced technologies, in the form of data base
management and distributed on-line user access, are brought together to
form a system that satisfies the long term information processing needs
of Weyerhaeuser's containerboard logistics management. Its goal is to
control containerboard inventories and to improve inventory distribution
by supporting demand-based production planning in an industry highly
sensitive to market conditions and economic circumstances.
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CORPORATE MODELING
DESIGN & IMPLEMENTATION
OF FINANCIAL PLANNING SYSTEMS
FOR THE HP 3000

FORESIGHT is a computerized financial analysis, planning and modeling language
that addresses the numerous problems faced by managers. It was the first
User-oriented interactive financial planning language to be placed on a computer
system. It has been in use for over a decade and has been continually upgraded
and modified in responce to changing business trends and computer technology.

FORESIGHT is a part of United Computing Systems, Inc., Business Information
Products and is backed by its parent company, United Telecommunications, Inc.

with assets of $3.5 Billion. As a consulting oriented firm, UCS-BIP has extensive
technical, training and consulting staff to assist the user through numerous
regional offices - Atlanta, Houston, Kansas City, Los Angeles, Minneapolis,

New York City, San Diego and San Francisco.

FORESIGHT's command vocabulary is based on everyday business language. Data
entry is simple and previous computer experience is not required. Your attention
is focused on the report, not the computer.

In addition, FORESIGHT can be used at any origanizational level, from the smallest
cost center to the largest multi-national corporations. It was developed for
business people by business people. It readily adopts to your particular require-
ments and can accommodate each departments unique operation. Management reports
or financial models can be easily adjusted to reflect changing business conditions
or organizational evolutionms.

FORESIGHT can be purchased or leased for your HP 3000.
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Planning for the future, whether that future is the next quarter, year
or 5 or 10 year period, is a basic concern of every business manager.
Management has to make decisions on corporate analyses, planning and
control. All within limited time periods. And - not only is the manager
expected to have access to the required information, but he is expected

to be able to report on it, and present it in an understandable form.

Management has need to test assumptions in relation to planning,
control or financial models without risking capital or resources.
The ability to explore alternatives, to ask "What if?" is more
important today than ever before.
-What if my sales should increase by 15% ?
=What if material costs should rise 5% ?

~What if I should have to make a substantial capital
outlay in the third quarter?

Before we look at an example, let's take a minute to understand how
information is handled using Foresight. TForesight is based on the concept
of a matrix. A matrix being made by the intersection of a series of
lines and columns (both variable). The intersection of which houses a
data element (either directly input of calculated). The intersection of

a line and column we call a cell.
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Specifications - 5500 cells
100 columms
1000 lines

To this matrix, a number of descriptive fields are added:

January 1, 1977 Eastern Division

1977 Planned Product Sales
Cost of Goods Manufactured
Profit and Loss Statement

Month end Total
January Fiscal Year
1977 1977
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Let's look at an example which will illustrate some of these needs.
To help with the illustration, we will look at the Willett Manufacturing
Company which has two product lines (we'll call them A and B). Willett
markets these products to both the commercial and residential housing
markets. With the exception of sales which is segmented into two
geographical divisions, all functions are centralized within the company
(attached).
The three individuals involved in this planning cycle are the:
- Director of Marketing
- Manager of Production
- Director of Finance
As a marketing driven company, the director of marketing has developed
a sales forecast which is submitted on a monthly basis for the period

January to December.

Eastern Region

District 1

Product A 135 175 225 265 310 310
265 225 225 225 175 135
Product B 105 95 93 95 115 125
135 135 135 120 115 155

District 2

Product A 180 180 180 180 180 180
180 180 180 180 180 180
Product B Incrementing by 5% per month based on a 1976 year

end average of 100 units per month.
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In addition, marketing has determined the price per unit for
product A will be $1475 per unit; for product B - $1700 per unit with
a price increase to $1800 per unit starting in July.

The first statement we need to look at is planned product sales
(Exhibit 1). We have taken input from the Director of Marketing and
produced a report based on the various line items and calculations he
wished to see.

Based on these results the Manager of Manufacturing determined the
necessary lead time for production. The Director of.Finance concurred
for the indirect cost and overhead. From this input, a cost of goods
manufactured report was produced (Exhibit 2).

At the Finance Director's level, most of the detailed information
is not required. So his profit and loss report is produced (Exhibit 2)
using only those totals he wishes to see and including additional
corporate level items of interest (Depreciation, General and Adminis-
trative expenses, Bonuses).

Now that we have a full set of basic reports for the Eastern Division,
what about the Western Division? As both divisions have the same
organizational structure, the only change from the Eastern division is

in the sales estimates -

District 1
Product A 160 210 270 320 370 370
320 270 270 270 210 160
Product B 100 90 90 90 105 120
130 125 130 110 110 145
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District 2

Product A 190 190 195 195 195 225
235 275 275 260 260 250

Product B Incrementing by 107 per month based on a 1976 year
end average of 100 units per month.

A similar set of reports is produced (Exhibits 4-8).

From these two sets of divisional outputs, a series of higher level
reports can be easily attained.By the use of the Foresight conm.lidate
and merge command a consolidated profit and loss in statement produced
(Exhibit 9).

At higher corporate levels a variety of additional reports may be
required using the existing data base of information. A comparative
profit and loss statement is produced using the consolidate and select
command (Exhibit 10). At each higher level, additional logic an be
added to specified results extracted from the original data base
utilizing- Foresight's format file capability.

For the final presentation to the President of the Willett
Manufacturing Company, the Finance Director decided to use Poresight's
andvanced report writer capability to produce a more finished report

(Exhibit 11).
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PRESENTATION TITLE: IDIMS - HP3000 Based Digital Image Processing
INDIVIDUAL(S) NAME (S): Paul Polk

ADDRESS : ESL Inc.
P.O. Box 6000
Sunnyvale, CA 94086

ABSTRACT':

The field of digital image processing has grown dramatically in the last
six years, largely due to the increasing use of NASA's LANDSTAT satellite
for resource inventories, mineral and petroleum exploration, and urban
planning use. This presentation will describe ESL's HP3000 based image
processing system - IDIMS; some of the above mentioned applications areas
ESL has been involved with; and the special purpose peripherals ESL has
interfaced to the HP3000. The special peripherals include an interactive
color display, an array processor, 300 Mbyte disks, electrostatic printer/
plotters, and high speed, high density tape drives (1600/6250 bpi, 75 ips).
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ECONOMETRIC MODELLING ON AN HP 3000

John Eaton
London Business School

INTRODUCTION

Econometric modelling, particularly of national economies, has become
something of a growth industry during the 1970s. The current publi-
cally available models of national economies grew out of research
projects in universities and other research - based organizations in
the late 1960s and early 1970s. This development was made possible
by several factors, of which one of undoubted significance was the
advent of the electronic computer in the social sciences. For econo-
metric modellers, computers removed the tedium and effort in storing
and manipulating the data required, in estimating the relationships
that make up the model, and in solving the model for forecasting and
simulation purposes.

This paper discussed the implementation of a large econometric model
of the UK economy on the HP 3000 system at the London Business School.
Though the discussion in this paper is entirely in terms of modelling
national economies, mode1ling techniques such as these are finding
increasing application in many large organizations. Thus many large
corporations maintain econometric models of the market environment

in which they operate, in most cases taking as input the outputs from
the large national models of the type discussed in this paper. The
purpose of such models from the corporations' view is to enable them
to evaluate alternative strategies in the simulated environments with
respect to factors determined by their decisions, and those determined
externally by government or their competitors.
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The next section provides a general introduction to econometric
mode1ling, and the one following introduces the LBS model 6f the

UK economy. The remaining three sections then discuss the implemen-
tation of this model on the HP 3000, in terms of, an on-line data-
base of macro-economic variables;the model estimation process; and the
model solution process for forecasting and simulation purposes.

ECONOMETRIC MODELLING OF A NATIONAL ECONOMY

Econometric models, like any other mathematical models, are intended

as mathematical repreentations of the significant characteristics of

the system being modelled. In the case of a model of a national
economy, the relationships that go to make up the model represent

the flows or levels of real and financial resources within the economy,
and between it and other economies. The relationships may be of three
types. Accounting identities, which are of little technical interest,
but which are necessary to complete the system; technical relation-
ships, which usually represent institutional or administrative activites
(for example, computation of tax yield, given information as to rates,
income groups, etc); and finally, behavioural equations, which repre-
sent the behaviour of some specific economic activity (for example,

the level of imports of fuel, or the rate of inflation). In general,

it is these behavioural equations which require the modellers time,
effort and skill, though in the majority of current models they comprise
less than half of the equations in the model.

Within each behavioural equation in the model the variables appearing

on the right-hand side of the equation (the independent or explanatory
variables) determine the systematic variation in the variable on the
left-hand side of the equation (the dependent variable). It is axiomatic
that in a behavioural equation there will be some residual, random
variation in the dependent variable which cannot be explained by any
combination of systematic variables which have a meaningful economic
interpretation. Thus an econometric model is composed of stochastic,
statistical relationships; it is not an exact medel (though for fore-
casting and simulation purposes it is usually treated as though it were),
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A variable which appears as the dependent variable of one equation
may well appear as an independent variable in another equation in
the model. Econometric models are usually therefore systems of
simultaneous equations, though often they may be broken down into
one or more blocks of simultaneous and recursive equations.

Furthermore, it is highly likely that some of the equations will

be non-linear in the variables, so that for forecasting and simu-
lation purposes we are faced with the solution of a system of non-
linear simultaneous equations. It is impossible to model the entire
economic environment; some factors are not modelable (for example,
determination of government policy variables), or are infeasible

for modelling by an individual group (for example, the world economy,
though I will return to this example later). The basic aim is to
model those factors which are significant in terms of the movement or
management of the national economy. In order to be able to solve
the model for future periods, we must have values of these variables
determined outside the model, and of the parameters of the equations
that go to make up the model. The variables whose values are deter-
mined by solution of the model are known as variables endogenous to
the system. Those variables whose value must be known in order that
the system may be solved are known as exogenous. The exogenous
variables may be further sub-divided into those that are purely
exogenous (typically government policy variables), and those, known
as predetermined variables, which are defined as equal to the value
of endogenous variables in periods previous to that for which the
model is currently being solved.

The original, and still the major purpose in constructing models of

a national economy is to facilitate the evaluation of alternative
government policies for the management of the economy. Forecasting
initially entered the picture as a means of model validation; that

is, to demonstrate that the model is capable of accurately replicating
the systematic behaviour of the real economy that it purports to
represent. In an on-going context, forecasting has a crucial role

to play in keeping the model on track. But the rationale for econometric
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mode11ing as opposed to other forecasting methods is that it enables
us to consider and assess alternative government policies on a
consistent, rigourous basis. Thus, although the public face of the
major modelling groups appears in the regular forecasts produced by
their models, in practice, much more effort and interest will be

found in the alternative strategies for government policy that are
evaluated.

Building a model in the first place is relatively simple as compared
with the challenge of keeping it operational on an on-going basis,
Tearning from it, and developing it as the economy itself and
economists' understanding of it change. In an important sense,
mode1ling a national economy can be viewed as a continuous exercise
in Tearning by doing. And it is an important part of the make-up

of a modeller that he is able to learn from the environment he is
modelling, and adapt his perception of the workings of the economy
and his model of it accordingly. Some would argue that there was

a time at the beginning of the 1970's when econometric modellers

were in danger of being swept away by their use of computer technology,
and of becoming over confident in the capabilities of themselves and
their models. However, the oil-crisis and resultant world inflation
provided a salutory shock to modellers everywhere, not only about the
tru capabilities of their models, but also about some of the perhaps
overlooked characteristics of the environment they were attempting to
model.

THE LBS MODEL OF THE UK ECONOMY

The parentage of the LBS model goes back to the mid-1950's, when
one of the leading American modellers, Professor Lawrence Klien of
the University of Pennsylvania, visited Oxford University. Klien
gathered together a small team of British graduate students, with
whom he constructed the first econometric model of the UK economy,
using annual data. Valuable though this first model was as a
research exercise, possibly its greatest contribution lay in high-
Tighting what needed to be done in order to construct a fully
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operational model of the UK economy. One of Klien's team on this
first model was Jim Ball, who in 1965, was appointed Professor of
Economics at the then newly founded London Business School (in 1971
becoming Principal of the School). Since that first exercise, he
had focussed his research efforts on assembling the basic building
blocks for an operational UK model based on quarterly data.

Shortly after joining the LBS he assembled a new model, from which
the first forecasts were published towards the end of 1966. Since
this time the LBS model has been continuously maintained and
developed, and has been used to produce forecasts of the UK economy
on a regular basis. The project received a major boost in 1967,

when it was funded for the first time by the Social Science Research
Council, whose generous support has continued to the present day.

In 1976 a consortium of twelve major UK organizations was formed

to support the Centre for Economic Forecasting at the LBS, which

took over responsibility for the model, with Terry Burns as its

first director. In addition to participation in forecast meetings
with members of the staff of the Centre, members of the consortium
also gained access to the data base, estimation programs and forecasting
system maintained by the Centre. Thus, in addition to the ten full-
time and four part-time staff of the Centre, who are engaged in
maintaining the data-bank and the model, production of the basic
control forecasts, and a range of research studies using the model,
there is also a group of practising economists and forecasters making
use of the system within their own organizations.,

The LBS model from which the first forecasts were published in 1966,
comprised only 25 equations; the current model is made up of over

300 equations., Although this is not as large as some of the models

of the US economy, size is not necessarily a criteria of excellence.
An operational model of a national economy does have to grow to a
considerable size, simply in order to be able to adequately represent
the detail of government policy options (i.e. detailed tax rates,
expenditure patterns, financial behaviour, and so on). But increasing
size brings with it problems of comprehension and management of the
model, as the larger the model, the more unlikely it is that any
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single person is able to understand all the interactions of the
complete model,

The computer system requirements of an econometric model can be
considered in three parts. A data base containing the historical
data from which the relationships in the model are to be estimated,
and two software packages, a statistical estimation program and a
model solution/simulation program. Originally, the LBS system was
implemented on a large-scale batch-processing machine (an IBM 360/65,
located at University College, London University), and accessed by
means of an rje terminal. However, this did not provide ideal
support for either modellers or forecasters. In addition to the rje
link to the 360/65, the LBS has operated an HP 2000 timesharing
system since 1972 primarily providing a student computing service.

In the mid-1970s a simple forecasting system was implemented on

this system, with two objectives in mind. First, to examine to what
extent on-line access and interactive processing might better support
the modellers and forecasters needs. And second, to aid in the
determination of the true computer system needs of the modelling

and forecasting system. Nevertheless, although it was clear that

the system was more supportive of the modellers and forecasters needs
than a batch system, the HP 2000 could not cope with the workload.

In 1977, the LBS installed an HP 3000 Series II to provide computing
services to all its research activities, including the Centre for
Economic Forecasting. The entire modelling and forecasting system
has now been implemented on the 3000, exploiting the on-line interactive
capabilities of the system.

THE MACRO-ECONOMIC DATA BANK

The macro-economic data base provides modellers and forecasters with
access to the basic raw material for their studies; the time-series
recording the detailed movements in the national economy. At its
simplest such an on-line data-bank is a source of data for information
purposes, providing the answers to queries as to the level or movement
in particular variables, or the input for tabular or graphic reports.
However, its crucial role is to provide the raw material for the
mode11ing and forecasting processes, for which it must be interfaced
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with the estimation and solution/simulation systems.

Three macro-economic data-banks are implemented on the HP 3000 at the
LBS the major one being that containing quarterly data from the mid-
1950s to date on slightly more than 1000 economic variables relating
to both the UK and world economy. In addition there are smaller
data-banks containing annual and monthly data respectively on the
major variables. These data banks are structured as KSAM files

with a standard structure applied to other data-banks at the LBS,

in particular, a data bank containing stock market data on all UK
quoted companies since the mid-1950s. The detailed structure of the
LBS KSAM data banks is set out in Appendix A.

The main data bank is updated on-line as new data is released by
government and other agencies. Unfortunately, in the UK the govern-
ment's statistical service is unable to provide data immediately

in machine-readable form (only about a month late), so that the
majority of the data is entered manually from press releases. A

small suite of programs has been developed (in Fortran, using the

KSAM intrinsics) to carry out the standard data management functions
on-line or in batch as appropriate. Thus, functions to enter update,
modify, and list specific variables may be carried out on-line; whilst
functions such as to copy, list or transform the entire data bank are
carried out as batch jobs. The variables that are used in the equations
of an econometric model are rarely published in that form. Instead
they are formed as functions of published variables, in some cases
very simple ones (such as preducts or ratios), in other cases much
more complex. However, these functions are programmable, so that

the updating of a particular published variable, may in turn lead to
the automatic updating of several other variables in the data bank
which are specified functions of the original variable.

ESTIMATING THE RELATIONSHIPS OF THE MODEL

As discussed earlier, an econometric model is made up of a large number
of economic relationships. The process of initially estimating and
then maintaining these relationships is a continuous one, since the
econcmy itself, the modellers and other economists' perception of
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its behaviour, and the statistical tools available to the modeller

are continuously changing, albeit slowly in most instances. Given

the size and complexity of the national economy, most successful
models have begun as top-down exercises, starting simply in order to
find out where a more detailed understanding would be most useful.

But ultimately the models grow to a considerable size through the
necessity to model in detail the impact of government policy variables,
so that alternative policy strategies can be evaluated. In general,
the modeller will begin with relatively simple relationships, and then
incrementally introduce more detail and complexity in order to try

to cope with its observed inadequacies; it is a classical example

of a man-machine interactive system.

Current economic theory will provide the modeller with initial ideas
as to which variables might enter the relationship, but gives much
less guidance as to the precise functional form of the relationship,
and, in particular, to the distribution of the effects of the in-
dependent variables over time. There are relatively few instances
where it is believed that the effect of a change in an independent
variable on the dependent variable in an equation is totally complete
within the current time period. It is usually suggested that there
will be carry-over effects over several time periods, and indeed, one
of the major reasons for constructing econometric models is to examine
in detail the time path of the response of the economy to changes in
government policy variables. Thus, for example, the effects on
consumption patterns of a change in the rate of a sales tax will not
be seen solely in the period in which the change is made, but will be
distributed over several subsequent time periods (hence the technical
name of distributed lags to refer to this generic problem). Clearly,
the significance and magnitude of these carry-over effects dependents
on the unit time period of the data used in the model. Thus, if

the relationships in the model were estimated using annual data, then
we would expect that there would be only relatively small carry-over
effects, as compared with a model estimated using monthly data. Most
macro-econometric models of national economies are estimated using
quarterly data.
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The basic model-building process is dependent on a high degree of
man-machine interaction, which is provided much more successfully

on the HP 3000 than on the previous batch system. The model-
building, estimation process is both iterative and highly suitable
for interactive processing. It is iterative in that the modeller
will begin with his initial relationship, which he will then refine,
develop and evaluate by estimating many more equations, the precise
format of each successive equation being heavily influenced by the
results obtained from the estimation of previous equations. It is
interactive in that interspersed with the actual estimation of the
parameters of an equation, the modeller is likely to manipulate

the variables in a variety of ways, and to want varying amounts of
detail presented to him. An interactive econometric estimation
program (ISEA, Interactive Software for Econometric Analysis) has
been implemented on the HP 3000 to provide powerful and detailed
support to the modeller. ISEA interfaces with the LBS KSAM data
banks to allow the modeller to interactively load data for analysis,
to which a wide range of specific data transformations may be

applied prior to the estimation process. The relationships in an
econometric model are typically estimated using classical regression
techniques, which the modeller can apply using ISEA, with interactive
control over the specification of the model to be estimated (including
specific options tailored to econometric applications, such as
estimation subject to polynomial (Almon) distributed lags, first-
order autoregressive error terms, linear restrictions on the
coefficients, and so on), and over the content and volume of output
from the estimation process presented at the terminal. Optionally,
large volumes of output may be directed to a lineprinter. It is also
possible to interactively estimate the parameters of a Box-dJenkins
ARIMA time-series model using ISEA. The objective in the design

of ISEA has been to enable the modeller as far as possible to maintain
a continuous meaningful man-machine dialogue, in terms that the
econometrician can readily comprehend. A brief description of the
capabilities of ISEA is given in Appendix B.
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MODEL SOLUTION AND SIMULATION

As indicated earlier, in general econometric models will comprise a
system of non-linear simultaneous equations, which have to be solved
for the endogenous variables in each forecast or simulation period.
In order to be able to solve the model in the future, values will

be required for those variables which are purely exogenous to the
model: (values for the predetermined variables will either be the
appropriate historical value of the relevant endogenous variable,

or its forecast value for a previous period). There are commonly
two categories of variables which are 1ikely to be purely exogenous
to a model: those whose value is determined either directly or
indirectly by the government, central bank, or some other economic
regulatory agency; and those measuring the overall economic envir-
onment, such as world output, trade, prices and so on. The major
models for each country now tend to explicitly model those variables
which directly influence their interaction with the economies of
other countries (typically, domestic prices, trade prices, money
supply, interest and exchange rates). Indeed, there is a project

in existence (project LINK, based with Klien at the University of
Pennsylvania, and funded by the IMF, NSF and other agencies), to
put together on a consistent basis econometric models for individual
countries and major regional groupings, and to solve them simultaneously
to produce consistent forecasts of the current and capital account
trade items, output, inflation interest and exchange rates for the
world as a whole. This system is now operational, and the LBS model
provides the UK model for the project.

Prior to commencing a forecast or simulation exercise with an
econometric model, it is standard practice to adjust it, if necessary,
for a variety of potential disturbance factors. First, the indivi-
dual equations are examined in order to see if the estimated values

of the error term (the residuals) over the recent past exhibit any
significant systematic behaviour. Although according to statistical
theory the expected value of the error term is zero, in practice it

is often the case that for a variety of reasons examination of any
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specific period will demonstrate a significant discrepancy from
this expected value. It may well be thought that any observed
systematic pattern will continue into the future forecast period,
and should be explicitly allowed for. Second, even in the best
model, there are some systematic factors whose influence is in-
adequately accounted for by the structure of the model, but
concerning which some reasonable ad-hoc estimate may be made for
the future. Finally, it is often the case that the modeller has
prior knowledge of some significant event that will occur in the
forecast period, but which is not explicitly included in the
model. For any or all of these reasons it is usual for the
modeller to make adjustments to the structure of the model in

the forecast period. This is done by making adjustments to the
intercept or constant term of the behavioural equation determining
the value of the endogenous variable that it is desired to adjust
(hence they are known as constant adjustments). Values for any
non-zero constant adjustments must then be specified before
forecasting can commence. In practice there tends to be more
uncertainty over the appropriate values for the constant adjust-
ments since they are more influenced by the subjective assessment
of the modeller.

Given values for the exogenous variables and the constant adjust-
ments for the forecast period, then the model may be solved for
the values of the endogenous variables for each forecast period.
As the model is usually a system of non-linear simultaneous equations
it is not possible to compute an analytic solution to the model,
and it is necessary to adopt an iterative numerical procedure,
starting with an initial estimate of the solution for the forecast
period, then hopefully converging to a solution. In general, the
solution of systems of non-linear simultaneous equations can pose
considerable problems in terms of successful convergance to a
consistent solution. However, these problems do not arise in
practice in the solution of econometric models, for two reasons.
First, most econometric models are only mildly non-linear, with
only a few exponential equations being the norm. Second, it is
always the case with econometric models that we possess a good
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initial estimate to the solution for the current period with which
to begin the iterative sequence (at worst, we can use the solution
for the previous time period; in practice, we often have an
existing solution for the present period from a previous forecast
run, with only slightly different values for exogenous variables

or constant adjustments). Thus it is a general experience of
econometric modellers that the computationally simple Gauss-Siedel
algorithm will always generate a solution to such a model, normally
in less than 20 iterations per period.

Forecasting, or simulating alternative policy strategies, is a
highly iterative process. The forecaster will set his initial
estimates of the exogenous forecasts and constant adjustments,
compute the forecast, evaluate it in some way, modify the exogenous
forecasts and/or constant adjustments, compute another forecast,

and so on. Because of the simultaneous nature of the models being
used, it is normal practice to only make one or two changes each
forecast run, so that their effect can be clearly seen (if many
changes were made in one run it would not be possible to infer

the effects of an individual change). To some extent this process
is open-endedand continuous in that the adequacy or otherwise of

a particular forecast is ultimately largely dependent upon the
subjective assessment of the forecaster. In the context of the LBS
model, major forecasts are published three times a year (in January,
May and October), with short monthly ones in the intervening months.

The actual implementation of the Gauss-Siedel algorithm for solving
the model is as a batch job, as there is nothing to be gained from
the forecaster's point of view in interacting with the algorithm.
However, from forecast run to forecast run, the forecaster wishes
to make a series of small usually incremental changes to the
exogenous forecasts and/or constant adjustments. A set of initial
exogenous forecasts and constant adjustments is agreed by the staff
of the Centre as a 'control' set; the forecaster then creates an
Editor file on-line which records his changes to the basic control
files (which are structured as KSAM files). He then 'streams' a
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job which solves the model, using the control exogenous forecasts
and constant adjustments modified by the contents of his Editor
file. The options available in the processing of the Editor file
not only include simple one-for-one changes in value, but also more
complex operations such as incrementing all values from a certain
date by a constant absolute or percentage factor. The forecast
values for the endogenous variables are placed in a KSAM file for
future reference; in theory, the forecaster could interrogate this
file on-line to see if it was worth printing full forecast details.
In practice, the amount of data that most forecasters want to see
before they are able to make such a decision is rather large, so
the usual option is to print a standard set of national accounts
tables on the lineprinter. A typical five year (20 period)
forecast takes about 100 cpu seconds on the HP 3000.

In addition to the standard forecasting and simulation operations,
the solution system is also used for more research-orientated
applications to determine characteristics of the system as a
whole. Typical applications of this type would be, solution of
the model for within-sample periods to determine the inherent error
characteristics; computation of the dynamic multipliers for the
major government policy variables, both singly and in combination
(the multipliers give the proportionate change in endogenous
variables for an appropriate unit change in one or more policy
variables, all else being held constant); and computation of
stochastic rather than deterministic forecasts, in order to
evaluate the likely error bounds for the forecast (this involves
setting the error terms in the model to a random value drawn from
an appropriate probability distribution). Further, a major
exercise is now underway to attempt to compute optimal policy
strategies given some desired pattern of activity in the economy
for future periods, using optimal control techniques drawn from
control engineering.
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APPENDIX A

KSAM file structure used at LBS for time-series data-bases:

Bytes

1-8

9-44
45-46
47-50
51-54
55-56
57-62
63-64
65-66
67-68
69-70
71-72
73-76
77-80
81-800

Description

Variable code
Variable title

Frequency of measurement per year

Start date

End date

Number of observations
Variable type

Code number

Lag length

Transformation number

1st transformation parameter
2nd transformation parameter
3rd transformation parameter
Not used at present

Up to 180 observations
(or multiple thereof)
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Variable type

character*8
character*72
integer
integer*4
integer*4
integer
character*é
integer
integer
integer
integer
integer
real

real



APPENDIX B

ISEA commands (version 6.4, 2 October 1978):

AUTO
BOXJ:

CORR:
DATA:

DIM:

EDIT:

Computes autocorrelation coefficients

Computes the parameters of a seasonal Box-Jenkins ARIMA
model:

Output options:

AUTO: autocorrelation coefficients of residuals
PAUT: partial autocorrelation coefficients of residuals
PRES: print actual, fitted, residuals and percent error

SRES: save, in the ISEA data matrix, the fitted, ratio
of actual/fitted, or the fitted + and - one or
two standard errors

GRAF: plots residuals or actual and fitted at terminal

VCOV: variance-covariance matrix of estimated
coefficients

BCOR: correlation matrix of the estimated coefficients

FORE: compute a forecast, and (optionally) save in

the ISEA data matrix
MODL: prints standard output on the lineprinter
Computes simple correlation coefficients
Enters data into the ISEA data matrix,

T: from the terminal

K: from an LBS KSAM file

F: from a file 'kept' by ISEA
E: from an Editor file

Re-dimensions the ISEA data matrix (the default is 300
observations on 20 variables; this may be increased to
500 observations and 50 variables, so long as the product
of the two does not exceed 8000).

Edits the data in the ISEA data-matrix:

ACOL: adds a column

CCoL: changes a column

AROW: adds a row

CROW: changes a row

COBS: changes an cbservation

AFOR: adds date from a CEF KSAM forecast file
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GRAF: Plots a variable at the terminal, either across or down
the page.

KEEP: Keeps the ISEA data matrix in a private sequential file

LPNT: Prints the contents of the ISEA data matrix on the lineprinter

MEAN: Computes means and standard deviations of variables

MISS: Specifies a value to indicate missing observations

NAME : Prints the names of the variables currently in the ISEA
data matrix

PAUT: Computes the partial-autocorrelation coefficients

PLOT: Plots up to three series on an HP 7203 graph-plotter

PRNT: Prints the contents of the ISEA data matrix

REG: Specifies a regression equation (default is OLS), options:
OLS: Ordinary Least Squares
TSLS: Two-stage Least Squares
RSLS: OLS subject to linear restrictions
ALMN: Almon distributed lags
AUTO: Include 1st order-autoregressive term
NCON: Supress constant term
LOG: Print true statistics for a log equation
WGHT: Weighted least squares
DSCT: Discounted least squares
STRT: Start date for sub-sample
END: End date for sub-sample
Output options:
AUTO: autocorrelation coefficients of residuals
PAUT: partial autocorrelation coefficients of residuals
PRES: print actual, fitted, residuals and percent error

SRES: save, in the ISEA data matrix, the fitted, ratio
of actual/fitted, or the fitted + and - one or
two standard errors

GRAF: plots residuals or actual and fitted at terminal

VCOoVv: variance-covariance matrix of estimated
coefficients

BCOR: correlation matrix of the estimated coefficients

FORE: compute a forecast, and (optionally) save in

the ISEA data matrix
MODL: prints standard output on the lineprinter
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SMTH: Exponential smoothing (Winters method)

TRAN: Compute any of the following transformations:
LAG: lag the observations on a variable
LOG: natural logs
DIFF: differencing
MSUM: moving sum
MAVE: moving average
ADD: sum two variables
SUBT: subtract one variable from another
MULT: multiply two variables
DIVI: divide one variable by another
RECP: reciprocal of a variable
POWR: raise to a power
EXP: e to the power of a variable
CSUM: cumulative sum

TIME: time trend
MULC: multiply by a constant
ADDC: add a constant

SUBC: subtract from a constant

ABS: absolute value

SUMV: sum several variables

EXS: simple exponential smoothing

DEV: positive, negative (or both) deviations from

zero, mean or a specified value
DUMY : form a dummy variable
SDUM: form seasonal dummy variables
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CWF/3000: A COMPLETE SYSTEM FOR COMPUTER
ASSISTED INSTRUCTION AND TRAINING

HAROLD J. PETERS
EDUCATIONAL SOFTWARE PRODUCTS
9 GEORGETOWN CIRCLE

IOWA CITY, IOWA

What is CW?

CW stands for "coursewriter", which is an authoring language
for computer-assisted instruction (CAI). Figure 1 shows a sample
of student interaction with a CAI lesson that was written with CW.
While the subject matter can of course vary greatly, this example
js typical of the sort of tutorial dialogue that can readily be

written with the CW language.

Figure 2 shows the CW code corresponding to the sample student
interaction in Figure 1. The two letter "op-codes" are almost self-
explanatory; QU: question, CA: correct answer, TY: type, WA: wrong
answer, UN: reply for unexpected answer. This example illustrates
the principal advantage that CW, or any other CAI authoring language,
offers over a general purpose programming language -- that is: implicit
branching. If the student's answer does not match the argument of the
CA, then processing automatically branches around the TY associated

with the CA and on to the next implied comparison, the first WA.
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FIGURE 1

Most nouns ending in "ch" form plurals
by adding "es".
For example,
"church" becomes "churches",
"Junch" becomes "lunches", etc.
What is the plural of "torch"?
torchs
“torch" ends in "ch". Please try again.
terches
I think you've spelled "torch" wrong.
torches

Good! Try another.

Figure 1. A sample of student interaction with a CAI course

written in CW.
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FIGURE 2

Qu Most nouns ending in "ch" form plurals
by adding "es".
For example,
"church" becomes "churches",
"Tunch" becomes "lunches", etc.
What is the plural of "torch"?
CA torches
TY Good! Try another.
WA torchs
TY No, "torch ends in "ch". Try again.
WA(L)  t&ches
TY I think you've spelled "torch" wrong.
Please try again.
UN No. The answer is "torches". The ending "es"
is added for the plural because "torch" ends
in "ch". Try another one.

BR PR

Figure 2. CW code for the sample student interaction given in

Figure 1.
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Again, if there is no match a branch is made automatically to the
next implied comparison, etc. If on the other hand, the student's
answer does match the argument at one of the implied comparisons,
then the corresponding TY (and/or other so-called "minor" op-codes)
js executed and all further comparisons are skipped over in an

automatic branch to the next question.

A11 this implicit branching does save a 1ot of busy work on the
part of the author and lets him concentrate on the higher-level
structure of the lesson. It clearly does not absolve the author

of all programming tasks but it does make his job a lot less tedious.

First appearing in the early 1960's, CW has to be considered

one of the authentic pioneering languages for CAI. Many CAI
languages have come along since the introduction of the first version
of CW. And this leads to legitimate speculation as to why this "old"

language still manages to survive. Two reasons appear most prominent.
First, CW is extensible: the short-comings in its original design
can be circumvented by the use of its user-written function feature.
Any programming function within the capabilities of the underlying
software system can in principle be invoked by a CW course through
use of the user-written function feature. Within a CW course, the
function call is simply .

FN MYPROG

where MYPROG is the name of the user-written function to be invoked.

More will be said regarding user-written functions in a later section.
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The second factor contributing to the longevity of CW is that because
of its early existence on the most popular equipment, i.e., IBM,

a great deal of courseware has been created in CW over the years,

and the easiest way for newcomers to CAI to get off to a running
start has been to tap into that large reservoir of courseware by
getting a CW system themselves. They then in turn create more
courseware and so the bandwagon goes on. It was precisely this
second attractive feature of CW -- the large accumulated base of
courseware -- that originally drew the interest of Hewlett Packard --

and leads to the next question:

What is CWF?

CWF stands for Course Writing Facility, Hewlett Packard's name
for its emulation in BASIC of IBM's CWIII (the version of CW current
in the early 1970's). CWF was originally developed for the HP2000
timesharing system, and some 15-20 CWF systems were sold prior to
HP's withdrawing it from the market, at least partly in anticipation
of the obsolescence of the HP2000 itself. Essentially all features
of CWF in its HP2000 implementation have been retained in the
HP3000 version, so the description of those features is deferred

to the next section.

What is CWF/3000?

Building upon its HP2000 predecessor, CWF/3000 provides on the
HP3000 essentially all the course authoring, course presentation,
and student-keeping capabilities of IBM's Coursewriter III, version
3 (CWIII), plus a significant additional feature not offered by

CWIII. 1In CWIII, the extensibility described earlier is achieved
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through user-written functions programmed in IBM that such functions

can be written directly in BASIC.

CWF/3000 consists of four major subsystems: course authoring,
course translation, student usage, and record keeping/reporting,
each described in turn below.

Course Authoring

CWF/3000 authors use a set of programs headed by CWEDIT to enter,
revise and edit new course material, using the CW language op-codes
such as shown earlier in Figure 2. Some thirty op-codes, many of
which may- be modified in several ways, offer wide flexibility to
the author. For example, the CA op-code in simplest form accepts
exactly one correct answer:

CA torches

With an "L" modifier, a variety of answers can be accepted through
usage of "don't care" characters. For example,

CA(L) t&ches
will accept "torches", "touches" or "txyzches" or any other
"word" beginning with-"t" and ending with "ches", as correct.
Another modifier,"W", allows more specific alternative correct
answers. For example,

CA(W) torches lamps candles
accepts these three and only these three as alternative correct
answers. And if all this flexibility is not enough, the author can
resort to a user written function, e.g.,
FN ANSWER

and rely on his own BASIC program, ANSWER, to achieve any type
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of answer processing he may desire that can be implemented within
the broad generality of BASIC. The experienced CWF/3000 author
moves flexibly between CW and BASIC, taking advantage of the

best features of each as the occasion demands. Very roughly, CW

is superior in dialog-intensive work such as in tutorials, and

BASIC is superior in computation-intensive tasks such as simulations.

Course Translation

In principle, any CWIII course developed on IBM equipment can be
converted via CWF/3000 conversion programs to CWF/3000 compatible
form and then used, revised and edited just 1ike any other CWF/3000
course. In practice, virtually every conversion we have seen
attempted has succeeded -- eventually. The biggest problem -- when
there have been problems -- arises with courses that make extensive
use of special display characteristics. The special display
features available on the system on which the course was originally
offered may not be available on the target system. And even if they
are, they are likely to be implemented differently so that con-
siderable conversion attention may be necessary. But whatever effort
may be required, it is almost invariably true that starting with
someone else's courseware and modifying it in whatever ways necessary
to meet one's own needs remains a far superior method for getting
usable courseware up and running than by starting from scratch on
one's own. So it remains the case that the principal source of
attraction in CWF/3000, as in its predecessors, is the ability it

gives the user to most easily tap into a large existing base of CW
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courseware. The 1978 Index to Computer-Based Learning1 Tists 311
instructional modules developed in CWIII that in principle should
be readily convertible to CWF/3000. In addition, the Index lists
720 modules written in BASIC, which are compatible with CWF/3000

in important ways, as described in a later section.

Student Usage

CWF/3000 incorporates HP's Instructional Management Facility,
IMF, to handle student sign-on, sign-off and some of the student
record keeping. Hence a student taking a CWF/3000 course enters
through the IMF program START in the following standard fashion:
RUN START.PUB

What is your ID number and first name? 1000,Jimmy
Is your last name Carter? Yes
Course name? ENG4

30 September 1978 14:49 Port 7

Welcome, Jimmy to session number 3 of English 4.
In our last session....
Whenever the student signs off by typing //STOP or //SIGN OFF, or
is signed off automatically by the instructional program, the
CWF/3000 system saves his restart information so that he may
begin his next session where he left off in the last one, or
wherever else the author may wish to designate.

Record-Keeping/Reporting

In addition to student restart information, as already described,

A-12.8



many other types of information relating to student usage of a
CW course can be recorded and later reported. Information con-
cerning essentially any aspect of student interaction with the
course material can be saved by one means or another.

Perhaps most common is simply keeping track of correct answers
in a session, reporting this to the student at sign-off time, and
possibly recording the number for reporting to the instructor later,
or maintaining a cumulative day-to-day record of scores for benefit
of both the instructor and student. Another common type of information
saved is the number of times each registered student has accessed a
course and how much cumulative time the student has spent on the
course.

During the development phase of a course it is especially im-

portant to accumulate all unanticipated student answers, i.e., all

answers for which no tailored replies had been prepared and for
which only the "reply to unanticipated answer" (the argument of
the UN op-code) is displayed to the student. Frequently, these
unanticipated student answers will suggest that parts of the course
need further development work, including perhaps new explanatory
passages, or at least a broader array of model answers and
corresponding tailored replies. Most of the record keeping and
reporting functions that have been mentioned require that students
be registered for courses, and that the courses themselves first
be entered into the IMF record keeping system. Some examples of
instructor or proctor interaction with the IMF programs are shown

in Figure 3.
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FIGURE 3

A. Entering a course

RUN ADMIN.PUB

CODE ?MMMMMM
COMMAND?COURSE
COURSE COMMAND?ENTER
COURSE NAME?REX
CODE WORD?R1
DOES IT HAVE A DEMO MODE?YES
SPECIAL COURSE TYPE?CW
REX IS NOW ENTERED AS A ‘COURSE.
COURSE NAME?//STOP
DONE
B. Enrolling a student
RUN PUPIL.PUB

CODE 2MMMMMM
COMMAND?ENTER
FIRST NAME?JOE
LAST NAME?SWARTZ
ENTERED WITH ID NUMBER 1018.
COURSE NAME?REX
GROUP NAME?MS NOEL
HISTORY FILE OF REX INITIALIZED TO 9 STUDENTS.
AREA NUMBER?1
USER GROUP NUMBER?1
ENROLLMENT COMPLETED.
FIRST NAME?//STOP
DONE

Figure 3. Some examples of instructor or proctor interaction with

IMF record keeping programs under CWF/3000.
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As a final note regarding recording keeping, we should point out
that the CWF/3000 record keeping facilities are available for BASIC
language courses as well as CW courses. It is typically the case
that computer-based instructional materials written in BASIC have
not used any kind of student record keeping functions. Typically
instructors have no information as to which students have used the
modules nor as to how well they have performed. It is certainly
difficult to assess the instructional value of CAI materials in
this case. And refinement of the modules, or development of new
materials must be based on guesswork rather than hard data. Once
again, the record keeping and report facilities of CWF/3000 provide
a ready solution to these problems for both BASIC and CW courses.

Some Technical Considerations

CWF/3000 has not been optimized for the HP3000. As of September,
1978, only the student driver programs have been compiled so that
they can run as object code rather than under the BASIC interpreter.
This provides good performance for up to 15-20 students running
most CW materials.

Some technical problems have delayed compilation of the
authoring programs, which means that some authoring functions
execute much more slowly than desired.

Beyond simple compilation of the various programs com-
prising CWF/3000, it is clear that substantial further optimi-
zation could be achieved through redesign of the file structures,

which still suffer from design constraints imposed by the early
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HP2000 series time sharing systems. These and other refinements
to CWF/3000 await the indication of further interest in the
system by HP3000 users.

Availability

CWF/3000 has been developed by and is available from (under a
license agreement) Educational Software Products. Requests for
further information should be directed to the author, at that

organization.
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STATISTICAL INGUIRY & RETRIEVAL
an IMAGE application

MARTIN D. JEWEL
NATIONAL SPINAL CORD IHJURY DATA RESERRCH CENTER

BACKGROUND

The NHational Spinal Cord Injury Data Research Center
(NSCIDRC)» - a division of Good Samaritan Hospital in
Phoenix., Arizona - is supported in part by a grant from the
U.S. Department of Health, Education & Welfare through the
Rehabilitation Services Admninistration. HNSCIDRC’s goal is
to provide access to a national repository of data relative
to spinal cord injured persons for the purpose of improving
the care and treatnent thereof. and reducing the length of
hospital stay and associated costs.

Since spinal cord injury is a sudden traumatic shock and
extrenely expensive, the costs are often borne by society in
the form of taxes and insurance premiumns. Helping a patient
to achieve his nost productive stetus as quickly as possible
gives hin a psychological boost, reduces the drain on fanmily
and personal resources, and decreases the cost to society.

SYSTEM FLOW

The source of patient data is the eleven Regional Model SCI
Systens (see appendix 1>. Data is extracted from hospital
records, physicians’ statements., patient interviews and
bills for various types of equipment and services. This
infornation is compiled by medical record personnel and
transcribed onto pre-printed forms. The tormss are assembled
into batches upon completion, logged, and then forwarded to
Phoenix. Generally, a batch represents ¢ weeks work. (see
Figure 1).

After receiving the batched forns at NSCIDRC, the forms are
logged in on the HP3000 and sorted by new entries and
updates (see Figure 2). The neuw entry data is keyed into
the computer via an HP2645 video terminal using a general
purpose data entry progran designed to create a traensaction
file. We do not use DEL., having found it inadequate for our
needs.
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At appropriate periods., usually twice a dey, a data base
posting program is executed as a batch job strean Lo add the
data to the date base (see Figure 3). WHe do not enter data
directly to the data base.

Twice monthly, a data quality audit program is run to
produce a discrepancy list which is forwarded to the
Regional SCI Centers for corrective measures. Resultant
updates are then sent to NSCIDRC as described above. The
updates are posted to the data base on-line. Data
verification is done after entry/posting and updating.

Other data base management tools are shoun in Figure 4. The
selective dunp provides a hardcopy of patient data as i¥%
exists in the data base. The Formn 2 Follow-up produces o
tickler report of those formns shich are due during the next
quarter, and an expediting list of in-process and past-due
forms.

We have groun increasingly confident of the relative
cleanliness of the data base. Ue now average fewer than 2
discrepancies per 100 foras. UWith the many checks for
validity and logical interrelationships betuween variables,
the error rate is approximately 1 in 40,000,

DATA FLOUY TINING

Patient information comes to NSCIDRC at the completion of
the initial hospitalization and rehabilitation period., and
again at each subsequent anniversary of injury. There nay
be a lag time of up to three months uhile data is extracted
from case records and various professionals respond to
requests for information. Typically., after three to six
nonths after the end of a calendar yeer the data for thaet
year is complete, clean and ready to be aenalyzed.

The form, on which the initial data is subritted, is
referred to as Formn 1 and is complete in itself. The annual
follow-up data is reported on a Fora 2. Each Form 2 may
have one or more Hospitalization formns (Form H)> attached, if
the patient was aedmitted to a hospital during that year.
Thus, a particular patient will have a single Form 1, and,
depending on the number of years after injury, one or nore
Forn 2’s. Each Formn 2 may., in turn, have one or more Forn
H’s attached.

DATA BASE MANARGEHENT BACKGROUND

Initially, data vas stored on an IBM System/32 which had
many hardware and software limnitations. It vas linited to
producing RPG reports and had no date base capaebilities. In
addition, the volume of data was not sufficient for

A-13.4



New Data Entry and Updating

Entries

Key Entry

|

Data Entry

Updates
Program

Key Entry
Update
Posting
Program
Ledger National
Data
Base

Figure 3.

A-13.5



9°EL-v

Selective

Dump

l

Monthly

Dumps

Data Base Management Tools

National
Data
Base
Quality Form 2
Audit Follow-up
Discrepancy Follow-up
List Tickler

Figure 4.

Variable
Check
Summary

of
Unknowns

~__ _—




analysis. As a result, there were no useful precedents for
statistical inquiry and analysis.

Uith the growth in data volume:. as well as the desire to
perform statisticel analyses and to make the date available
for analysis via remote terminal, a hardwaere and softuare
evaluation was conducted of available systems in the
$100~-1350K price range. The HP3000 was selected as the best
systemn in that price range. Selection was based on ease of
use, multi-linguael capabilities, and data base management
softuware in o time~shared and batch oriented systen.
NSCIDRC’s data processing facilities are outlined in
Appendix 2.

Ve elected to use IMAGE and., at least initially, QUERY. For
our beginning efforts at inquiry into the data base and to
check our conversion, QUERY was., to say the least, very
handy to have. However, in establishing NSCIDRC’s data
bases under the HP-3000 IMAGE data menagement facility, it
was obvious that the HP QUERY program., although a good
general approach to on-line inquiry, was not edequate for
our needs. As a result, NSCIDRC Computer Services undertook
to design and imnplement o full function program thet would
serve all of our data bases and provide efficient
interactive access to the data with our special needs for
security, ease of use, and statistical analysis in mind.
INQUIRY is the result of that effort.

In order to better comprehend NSCIDRC’s date base management
needs, let’s examine the data base structure.

DATA BASE ORGANIZATION

NSCIDRC’s data base structure was designed to anticipate the
need for a variety of possible access wndes. The present
schema structure is outlined in Figures 5 % 6. Because the
schema was designed to allow use of QUERY, certain
inefficiencies (which nay be obvious to the experienced
HP3000 user) were introduced. We will address these aspects
at a later point.

Ve utilized Automatic Masters because we anticipated access
to the data base from a variety of directions: patient
nunber, center, nurber of hospitalizetions, anniversary
year, etc. UWe have learned from experience that the only
Hasters we need are File-key (center, patient nunber and
enniversaery year, conbined) and Center. The reason for this
is that data is generally selected on the basis of a
conbination of logical selection criteria applied to several
different variables or data itenms.
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At NSCIDRC., the data bases are accessed in one of the
following ways:

¢« Serial, by primary dataset

¢« Chained reaed, by Center

* Calculated read, by File-key.
INQUIRY utilizes the three methods above, plus directed read.

RETRIEVAL REQUIREMENTS VERSUS QUERY

A brief look at the features of HP’s QUERY program is
appropriate here. These features are as follous:

* Interactive English-language commands., like FIND
and LIST

* Single data set access

* Conmand features such as!

- Find connand accesses any single data set for
selection of data by logical comparisons

- List command, with access similar to Find,
produces columnar listings of desired
variables; some column headings will be
truncated

- Report command allows flexible output report
formats, including sorted details, colunn
totals, and register manipulation (calculate
averages, etc.)

- Report commnands moy be repeated to display
other variables (but List may not)

* Update command features!
- Direct access to a particular varicbhle by nane
- Add, replace or delete o data record
- Global replacement of a specific variable

* Execute from a conmand file

* Execute pre-written procedures for data selection,
reports, etc.

Bhile we liked QUERY’s English-1ike command-driven style, we
required mnultiple-dataset access. WYe wanted to be able to
relate the entry formas and varicbles to the datesets so that
the user need not be concerned with data base structure.

He wanted o List command that did some simple, automatic
formatting, without losing vital header information. Since
ve uvere interested in statistical inquiry., we uwanted
elenentary statistics on all listed numeric fields.

Further, we wanted to be able to save a selected population
and to extract from the data bese as a .separate file desired
variables based on the subset population.
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While QUERY must create an internal “"tag" file of pointers
to selected data, it is probably in an extra data segment.
In any case, it caennot be saved, nor is it eccessible to the
user.

In addition, QUERY provides no simple means of creating an
output disk file of selected variables from the subset
population. The listing file can be equeted, but that is a
nessy and undesirable workaround. particularly for the
unsophisticated user,

DESIGN OF THE INQUIRY PROGRAM

The folloving outline summarizes the features of the INQUIRY
progran:

* Hultiple data set access

* EDITable directory file contains indices to relate
data sets, forms. and groups of variables: output
formats for the List function! field type and
position for the Find function

* Selection of variables by number as on the data
entry formnms

* Conmand features such as!

- Find comnmand accesses all data sets in the
specified fornm

- Find can pseudo-chain across form boundaries,
that is, it can access both Form 2 and its
corresponding Forn 1.

- Find can locate cases of multiple onccurrences
of o value (e.g. those patients with 2 spinal
fusion operations)

- Find allous use of parenthetic notation!

F NATL1 V104 < 7 AND &
(¥120=" 030" 0CC 2 OR V130=" 030" 0CC 2>

- Tenporary Tag files created by the Find commnand
define the population and may be saved and
later recalled as required; both positive and
optional negative tagfiles can be created

- List conmand, with access similar to Find,
produces neat columnar listings of desired
variables; for numeric variables, produces
elementary statistics at the end of the list:
details may optionally be sorted, or
suppressed; variables may be decoded thru
automatic tabular look-up for more readable
listings

- List and Output File conmands may be repeated
to display other variables from the samne
population, and subsets from the population may
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be Listed or Output to a File via the IF option
which allous further selection fron the
“tagged® population

- QOutput File may contain up to 20 vaeriables and
is conpatible with the input requirements of
SPSS and LISA, statistical packages available
on the systen

- Frequency coamand produces a table of
frequencies, cumnulative frequencies, and cell
counts, along with statistical totals.

- Transform function allows creation of a
pseudo-variable for use in List, Frequency. and
Qutput File commands.

* Execute from o conmnand file
* Conmand termination on Control-Y

The relating of datasets, forms end variebles was solved by
the use of a driver directory file. All eccess to the data
bases uses the directory file indices which are
core~-resident, except for the varieble descriptors’ porftion
which, because of its size, is agcessed by a binary-search
routine.

The use of a private directory file as a driver has many
important impliceations. The data base may utilize
single-byte fields, odd-length fields, nultiple-occurring
fields. Fields may be redefined, Thus a date may be
accessed in its entirety as YYNMDD. or just the year as YV,
while occupying only 6 bytes of space. The only limitation
on redefinition is that search-keys mnust be uniquely
defined, although even they may be redefined for purposes of
data mnanipulation within the program. The directory file is
not o privileged file and is quite separate from the data
base. Therefore, it may be edited and modified as required
without necessarily affecting the datae base or its schenea.

Because INBUIRY is designed for use by relatively
unsophisticated users who are familiar with the forms and
the patient data - but not data bases or programs - it
assupes a set of operational defaults. These defaults may
be over-ridden by a sinple connand. Among the defaulted
options are:! choice of single~ or double-spaced listings.
*noisy” or "quiet"” mode (in which various messages are
suppressed for the experienced user), and a lookup feature
in which coded data is decoded for more readable listings
(e.g. sex code of 2 becomes “Fenmnale®).

All comnmands aere accepted in both full English as well as
shorthand, e.g. "FIND" or sinply "F". Simple error messages
and help messages are provided. Syntax is entirely
free-forn, with continuation lines and multiple comnmands on
a single line alloued.
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A CLOSER LOOK AT THE INQUIRY PROGRAM

INQUIRY is written in mnodular fashion in COBOL. UWhile not
strictly structured, it is functionally top-doun in design.
Although a large progran, it has been carefully designed to
ninimize suvapping and maxinize execution efficiency. Its
stack size of 3000 is necessary primarily because of an
integral sort statement. Progrem segments responsible for
the data base I/0 are self-contained so that no segment
transfer takes place until it has completed its task. As an
exanple, the Find conmand is set up in one segment and
executed in a second segment which retains complete control
until that comnmand is finished.

Data base I/0 transfers are performed in “"all-items® (i.e.
full record) mode. The extraction of bytes is perforned
entirely by the program rather than by IMAGE intrinsics.
This is the key to the odd-length field access., and the
ability to handle nultiple occurrences.

USING INQUIRY IN THE ANALYTICAL PROCESS

In practice, INQUIRY can be used to peruse the dota base or
to extract a datae matrix to test a tentative hypothesis.

The user will usually save his tag file which contains
binary record pointers to the population selected. These
pointers are used to perform directed reads in IMRGE. If
the user should decide to extract a second group of data
itens, the tag file previously created provides rapid access
to the same population. Figure 7 outlines the basic inquiry
and analysis flow.

INQUIRY can be used interactively, although it is often more
appropriate to create a Stream file for batch execution and
return later for the results. This is because the tine
between responses to user commands may renge from a few
seconds to several minutes, depending upon the access nmode,
number of datasets and records accessed, and the overall
systen load at the time.

A saemple Job stream with ennotations is shown in Figure 8.
A sample listing and frequency table are shown in Figures 9
and 10,

Dur user base is spread over the United States and thus
connect time and telephone charges can be expensive for sone
users. We have established alternate methods for the user
with local analytical capabilities. The user can run
INQUIRY and create a data matrix of selected variables fron
o tagged population. He may then elect to use SPSS or LISA
on the NSCIDRC HP3000.
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1JOB MARTY.JEWEL/PASS

IRUN INQUIRY.MARTY . JEMEL

B NATL)M A& T:M QUI;OL
specify which data base; access
all data’ create a taeg file:;
use “quiet” mode; output to the
line printer

F NATL1 V103=1 AND V132D<5 (¥119=7070 OR ¥129=7070)
in Forn 1, select patients meeting
certain criteria

FR ¥1067 13:;S SORETAG
create a frequency table of variable
¥i07 Cage’) in 15-year groups:
save the tag file as SORETAG

T COST??7
recell a previously saved tag file

TRAN Vigl+VieeT
establish an equation for a
pseudo-varicble (transformation)

LT Viet Vvi1eeT TRAN
List totals only for the veriables
shown, including the pseudo-
variable, TRAN

TRAN V160+V164+4V169T+V170T

LT V160 Vied V1697 V170T TRAN V172

OF CSTHATRX V161 V162 V163 VieeT ViI6rT &

¥168T TRAN ViI72 ¥132D v1063

create an Output File called
CSTMATRX containing 10 variables
as columns, each pat.ient being
represented as ¢ rou; from the
population given by tag file
COST?7;: "&" means continuation

1EQY

Figure 8.

If the user has a terninal with a local storage capability
(i.e. tape cartridge, diskette, etc.), the user can simply
use FCOPY to transfer the data matrix to his terminal
storage rediun. Then the user can dial his local computing
facility and feed in the date for statistical analysis.

For the user whose time constraints are more flexible, or
vho requires a large quantity of data, the data matrix Cor
the entire Regionael Center data) can be dumped to a magnetic
tape and mailed to the Center.
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SELECTED CASES
AS AN EXAHPLE

132D 108 109 131
NEUR IBPARIR SEXR RACE DAYS INJURY
DISCH
Para Compl Female Caucasian 96
Pera Compl Feneale Latin Amer. 111
Para Conpl HNHale Amer. Indian 112
Para Compl Male Caucasian 58
Para Compl Hale Caucasian 69
Para Compl HMale Caucasian 97
Para Compl HMale Caucasian 29
Parae Conpl Hale Ceucasian 157
Pare Compl HMale Caucasian 167
Para Conpl HMale Letin Anmer. 126
Pare Incomp Female Ceucasian 9¢
Para Inconp Female Caucasian 135
Para Incomp Hale Caucesian 111
Para Incomp Male Latin Amer. 132
Quad Compl Female Amer. Indian 1353
Quad Compl Female Amer. Indian 216
Quad Compl Male fimer. Indian 132
Quad Compl Hale Caucasian . 154
Quad Compl Hale Cauceasian 176
Quad Compl Male Caucasian 179
Quad Conmpl Hele Caucasian 189
Quad Compl fale Caucasian 238
Quad Incomp Female Caucasian 127
Quad Incomp Male Aner. Indiean 133
READ =
192
SELECTED:
24
SUHS:
3257
MINIMUN:
58
MAXIMUN:
238
RANGE:
18¢
HEAN:
135.7¢
STD DEV:
43 .89
SUH OF SQUARES:
486305

Figure 9.
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RGE AT INJURY
IN 15-YEAR GROUPS

107

AGE

COUNT =
31

CELL VALUE FREQUENCY

¢ TO 14 16.13
15 TO 29 41.94
30 TO 44 12.90
45 TO 59 12.90
60 TO 74 12.90
75 70 89 3.23
suns:
973
HINIMUN:
S
HAXIHUM:
75
RANGE !
70
MEAN:
31.38
STD DEVY:
19.57
SUNM OF SQUARES:
42031 .00
MODE:
15 70 29
HEDIAN:
26

cun.

Figure 10.
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THE FUTURE OF THE DATA BASE

In the near future, we plan to reorgenize the data base in
order to eliminate the undesirable space-uwasting aspects
nent ioned earlier. We estimnate that the reorganization,
vwhile losing sone compatibility with QUERY, will save
approxinately 13% of the disk space currently used. In
addition, elinineting the Comnnon dataset will reduce the
nunber of accesses by 25 to 5¢ percent, depending upon the
variables accessed.

The reorganization will teake into account:
* OJdd-length fields
* Multiple-occurring fields
* Redefinition of fields, including search keys
* Elinination of the Comnon dataset by
expansion of the Form 1| and Fora 2 datasets

Just how do we plan to imaplement the reorganization? A
conversion progranm vwill write consolidated records to a
tope, elininating the Common dataset and the unnecessary
bytes in various fields. Then we will purge the old data
base, create the new root file and data base allocation. UHe
will then sort the tape by file-key and utilize another
special program to load the data base from the sorted tape.

Since we are also rmodifying the data base syllabus
(definitions) and adding some new variables, the conversion
progran Wwill have to translate some data to new values.
This will result in o somewhat more complex program, but
will allow us to do the job in o single pass.

The structure of the planned data base is shoun in Figures
11 and 12 (compare with Figures 5 and 6).

SUHMARY

Spinal cord injured patient data from eleven Regional SCI
Centers is subnitted to the Hational Spinal Cord Injury Data
Reseerch Center in Phoenix, Arizona. The data is entered
into an INAGE data base on NSCIDPRC’s Hewlett-Packard 3000
using custom-designed software. The use of custom softuare
for inquiry and retrieval was necessary in order to access
nultiple datasets at one time. It was also needed to relate
entry formns and veriables to the data base structure for
user ease and convenience.

The INQUIRY program provides elementary statistics as well
as the ability to save a subset population for loter recall.
It nay also be used to create an datae matrix as an output
file for further analysis.
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An added adventege of the INQUIRY program is the space
savings which result from freedom from the usual linitations
of the HP BUERY/3000 progran.
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Appendix 1

The Netional Spinal Cord Injury Model Systems’ Project is
sponsored in part by the Rehabilitation Services
fAdministration, Depertment of health, Education and Welfare.
The following are participating institutions:

University of Alabanma; Birminghamn, AL

Good Samaritan Hospital - St. Joseph’s Hospital:
Phoenix, AZ

Santa Clara VYalley Medical Center; San dJose, CA
Creig Hospital: Denver., CO

Northwestern Memorial Hospital - Rehabilitation
Institute of Chicage; Chicago, IL

Boston University Medical Center; Boston. HAR
University of Minnesoto Hospitol; Minneapolis, HMN

Institute of Rehabilitation Medicine, New York
University; New York., NY

Texas Institute for Rehabilitation and Research.,
Baylor Yniversity’) Houston, TX

Voodrow Hilson Rehabilitation Center; Fishersville, VA
University of Yirginia; Cherlottesville, VA

University of Waeshington: Secttle, WA
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Appendix 2

NSCIDRC

The National Spinal Cord Injury Data Center

Data Processing Facilities

50 MB
Disk
Console
HP-3000
Series II 50 MB
Model 5 Disk
256 Kbytes

User Terminals
(up to 15)

9-Trk

800 BPI
Magnetic
Tape

200 LPM
Printer

Software Support:

Languages: COBOL, FORTRAN, BASIC, SPL (extended ALGOL)

Data Base Facilities: IMAGE (data management system)

QUERY (inquiry and reporting)

Libraries: DEL (Data Entry Library)

Scientific Library

Operating System: MPE III (Multi-Processing

Executive IITI)
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ON-LINE MARKETING INFORMATION
GEORGE J. NEIBERGS
E.S.B. EXIDE INDUSTRIAL BATTERIES

BACKGROUND

Exide Industrial Battery is a division of ESB Ray-0-Vac which is a
wholly owned subsidiary of INCO Corporation of Canada. ESB was founded
in 1888 to supply batteries to Philadelphia Electric. The Industrial
Battery Division has its headquarters in Horsham, Pa., just outside
Philadelphia, and manufacturing plants located in Sumter, S.C.,
Richmond, KY. and Raleigh, N.C..

The primary products we manufacture include industrial batteries
for 1ift trucks and uninterrupted power supplies with batteries for large
computer installations and process control industry where backup power is
required. In Raleigh, we manufacture the chargers for batteries and
uninterrupted power supplies. The products are sold by our own sales
force from 18 locations in the U.S. There are 34 Service Centers where
the field inventory is kept.

In the past five years, there have been major changes in this
Division. New products have been introduced and an old plant was closed

in Philadelphia. Essentially, the Division has been undergoing change
and revitalization.

One of the areas identified as requiring substantial change was in
the development of new operations and systems at the Division. The old
systems were primarily oriented toward accounting applications and were
run in batch mode resulting in data that tended to be rather stale -

showing what happened, rather than allowing anticipation of problems and
opportunities.

Division Management decided that large benefits would be realized in
the development of a Marketing Information System. A task force of users
was then formed to define the detail system requirements. All major
functional areas of the Company participated in this task force. Their
efforts gave birth to a system we call Direct Order Entry System or “DOES".
"DOES" encompasses the ESB-Exide Data Collection and Order Management
System. It was the intent of Management to improve the order process from
closing of the sale to customer delivery. The by-product of "DOES" is
improved information flow to management as well as reduction in adminis-
trative costs.

The end product of the task force was a designed requirement document
which delineated all the elements a Marketing Information System should

contain. This document was written by the Systems Department and extensive-
ly reviewed by the user task force.
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It was determined that in-house expertise was insufficient for the
installation of a major on-line order entry system. Both software and
hardware proposals were solicited from outside vendors. The proposal
was sent to about 12 vendors which included software and hardware combina-
tions such as DEC, Data General, Hewlett-Packard, and Corporate Computer
Center - the latter consisting of NCR and Data General. The major
determinant in the selection of HP as the vendor was the availability of
th% high level languages COBOL, RPG, FORTRAN, and their IMAGE data base
software.

The design and development phase began fn June 1976 with delivery of
the CX System to the software house for development. The project was
scheduled for completion by the end of 1976. However, the project began
slowly due to changes in personnel at the software house, and because of
changes that we were making. After several setbacks, the project finally
took off in November, 1976, and the system was delivered to our Horsham
location in August, 1977.

Within two weeks of the system's delivery, we began entering orders
on the system and started printing our invoices for a small segment of our
business. Within a couple of months, it became obvious that the CX could
not handle the workload nor could it perform all the functions we desired
of the system. An upgrade was made to the Series II in February, 1978.

We currently have the HP-3000 Series II with 512 k memory, (1) HP7905
15 megabyte disk, (1) HP7920, 50 megabyte disk and (1) 47 megabyte disk.
There are 14 on-1ine order entry and inquiry terminals, 4 terminals for
system development and one on-line terminal printer. We also have a 600
line per minute printer and a card reader. This upgrade improved the CRT
response time to an acceptable level.

SCOPE

Marketing Information System “DOES" controls the order from initial
receipt to final invoicing of the product.

1. The order entry covers three distinct products and
meets the order entry needs of multiple market places.
It can be as simple as entering a catalog number or as
complex as actuallly designing the final configuration
of a total battery installation.

2. Reservations can be made against batteries and chargers
located in one of the 34 Service Centers or in transit
to the Service Centers. The salesmen can inquire of product
availability at the plants in transit, and at all the service
stations, by calling the Customer Service Center in Horsham.

3. Assignments of firm customer orders are made against stock
orders that are being produced at our plants. This is not
an automatic function. An operator has to review the CRT
display and then select the order she wants assigned
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based on its need date and availability.

4, Shipments are entered and invoices are requested
each day. In addition, each order is checked on the
CRT against the customer purchase orders.

5. Customers can call and make inquiries on the status of
their orders. Multiple keys are used for simplifying
the order search. Since this is the most frequently used
function, we designed it two ways; one is part of the
"DOES" system; the other is a stand-alone inquiry routine.
Since "DOES" requires heavy overhead to run, we hope to
reduce the resources required.

6. Each day operational reports such as invoices, acknowledge-
ments and shipping documents are printed for mailing the
next day. In addition, various documents are printed to
control paper flow at the Division. We have reduced the
number of internal copy order distributions from 48 to 12.

7. End of the week reports are prepared on gross profit re-
garding orders received, discount analysis and freight
allowances given.

8. Monthly reports consist of a sales backlog. Future plans
include a profit backlog.

9. The users are writing their own QUERY programs for on-line
fnquiry of backlogs, order assignments and the amount of
business generated from a given customer. The QUERY is used
to make ad-hoc reports for management. The only complaint is
that they can't cross data sets.

DESIGN CONCEPT

The system is divided in two major parts; the on-line, which is
available from 8:30 a.m. to 5:00 p.m. and the batch phase, which is
run from 5:30 p.m., to about 8:00 p.m. We would not start the on-line
function unless there has been a successful completion of the batch
process the night before. This separation of functions insures that
we do not have problems with cut-off dates.

There are three data bases on the system: Open Order, Product and
Customer. The Open Order data base duplicates all the products and
customer information for each order. The Customer data base, in addition
to containing customer information, contains reservations and availability
of orders at the plants. The product data base consists of all the
product information and freight rate tables. These data bases were selected
in order to prevent excessive contention on one data base due to the
requirement of locking at the data base level. Therefore, there's no
contention between entering orders and product availability inquiries.
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The languages used are FORTRAN for the on-1ine application, COBOL
to extract information from the data base and RPG to prepare various
reports on the extracted program. A special screen monitor is used to
control the writer and reach to and from CRT's, and to call application
routines. Block mode (page) is used to transfer data from the screen
to the computer at 2400 bd. All transactions that update the data
bases are logged on a single transaction file. A special recovery
program is used to rebuild the data base by applying the logged transactions
to the most recent back-ups. The on-line module consists of 62 code
segments. The largest is 6700 words, the average is 2000 words. The
total size of the on-line module is 124k words. The data stack is
approximately 8k words of which approximately 5.3k words are the global
area (FORTRAN cormon).

Communication with the CRT's, updating of data bases, and editing
of input data are centralized in three of the 62 segments of the "DOES"
manipulation. As a result, more than 80% of the time required to process
a transaction is spent in one of these three segments. Since we are
dealing with a re-entrant (or code-sharing) system in the HP-3000, this
allows a great deal of efficiency to be gained as these three segments
tend to remain in memory. Thus, we have decreased the amount of memory
we would normally require, and decreased the terminal response time.

The batch program consists of about 40 different programs and each
program performs a specific function. No attempt was made to utilize
one program for multiple functions. This concept has allowed us to make
changes to extract and report with minimum impact on other programs.

SPECIAL FEATURES

1. Every night we notify 18 sales offices of the number of orders we
have received from them, any reschedules and special shipments that
are authorized on their location. The achieved objective was to
reduce the incoming phone calls since all the information was
available at the sales offices.

2. In addition, each of the CRT operators can transmit administrative
messages to respective sales offices or a general message to all of
the sales offices over the TWX network by utilizing a "DOES" function.

3. A special subroutine was written to estimate freight which is based
on Ship to Zip Code, weight and FOB point. If the customer requests
the freight invoice, we utilize this subroutine to prepare him an
invoice at time of shipment.

4. Our field offices have the capability to TWX orders into a central
TWX machine where a paper tape is generated for subsequent batch update
of the data base.
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COMMUNICATIONS

1. Every night we transmit shipping documents and bill of ladings
to Data Point to our plants using IBM 3780 protocol.

2. Every night a specially formated file is transmitted using IBM
3780 protocol to Western Union Data Center in Virginia for
distribution of daily newspaper over the Western Union TWX
network.

3. The HP is also used for transmission of information to our IBM
148. The protocol used is 2780.

FUTURE PLANS

We are currently in a phase where we are building our data bases by
order only. The next phase will be to utilize this information for
management reports.
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Computerized Word Processing
a Presentation for the
th International Meeting of the
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by
Martin Gorfinkel
Los Altos Research Center
339 South San Antonio Road
Los Altos, California, 94022 USA

Description

A Computerized Word Processing System captures documents in machine
readable form as they are first typed. The machine readable form
allows changes to be made in a document without retyping.
Formatting instructions are stored with the document or can be
changed after input of the document to allow output in various
formats - again without retyping.

Capabilities vary greatly from one system to another. Some key items
are: ease of handling large documents; ease of integrating the word
processing with other computerized functions; the variety of output
and input devices available for use with the system; and the ease of
use of the system.

Advantages
Material is typed manually only once; the time and errors involved

in retyping is eliminated. Reports from other computerized systems
can be automatically integrated into the word processing product.
(Financial tables and mailing addresses from a data base are two
examples.) A greater variety of format between documents and
consistency within documents is easier to attain. Collaboration in
writing and editing among several authors is facilitated,
particularly when the authors are in different locations with access
to the same computer.

The dis-incentive to make last minute corrections or improvments to
a document is removed. The final copy is produced quickly, neatly,
and without introduction of new errors.

A well designed system will be easy for clerical and secretarial
staff to learn and to use. The system should adapt well to both
intensive and casual use.

Features

Features which can provide additional benefits to the user include:
incorporation of onme document within another; formatting of numeric
tables and calculation of totals on those tables (saves proof
reading the numbers); inclusion of the current date as a document is
printed; flagging lines changed or inserted; automatic generation of
an index and/or table of contents; and an encryption scheme to
protect the confidentiality of sensitive documents.

Sample Applications
Program Development and Documentation
Technical Documentation
Proposal and Contract Writing
Letter Writing and Mass Mailings
Financial Report Writing

A-15.1



DOLLAR-FLOW: FINANCIAL PLANNING ON THE HP3000
(users write their own programs)

By Jack Damm, Principal, The Palo Alto Group, Sunnyvale, Calif. (408) 735-8490

Good afternoon. I am going to talk about financial planning on the
HP3000 with the Dollar-Flow planning language. My discussion will focus
on three areas: 1) What financial planning is, and why there is a need for
computerized planning; 2) Design considerations for "friendly" user-
oriented applications; and 3) How the language Dollar-Flow is used for
applications like profit planning.

THE NEED FOR FINANCIAL PLANNING

First, let's start with two questions: What is financial planning?
And why is it necessary? Financial planning is making decisions about allo-
cating the scarce resources of an organization so as to best achieve its
goals. In the private sector, this usually means how best to allocate money
and people to achieve profitability goals. In the public sector, it may mean
how best to allocate people and dollars to provide a desired level of service.
The main idea here is that the resource is scarce and, as a manager, hard
decisions have to be made about how to use it. More specifically, financial
planning is setting budgets, making pricing decisions, and estimating future
demand for products and services, in order to achieve profit and/or perfor-
mance goals.

Why is formal planning necessary? First, of course, because a scarce
resource (typically money) is involved. If we had enough money for everything,
then we could simply raise our salaries and retire early. Secondly, it is very
important to have general agreement within an organization about how goals
are to be achieved. No assumptions should be made without clearly stating
and documenting them. With a good financial plan, trouble signs can be
spotted earlier and corrective action taken sooner. Businesses which fail
to plan effectively are the best illustration of the need for planning.

Let me offer one last reason why planning is important. For many
companies, planning is a necessity because of the complexity of their opera-
tions. A typical manufacturing company may purchase thousands of parts for
use in a vast array of products, and assemble them in many different locations.
They cannot wait until there is no money in the till to decide that its time
to raise prices. And our current rate of inflation makes this an even more
important consideration.

THE TYPICAL PLANNING PROCESS

Okay, let's assume that you accept the need for financial planning.
So what's the big deal? Well let's look at the typical planning process and
I'11 show you.

First, planning involves lots of numbers. And these numbers change
often. Financial planning involves projections into the future and is
a very uncertain process. When you're uncertain, then you have to do contin-
gency planning. Play "what if" games. What if sales are 20% higher than
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planned? What if the cost estimates are too optimistic? What if our product
sales mix is different? Because of uncertainty, alternative plans are neces-
sary, increasing the amount of work required to plan several times over.

And that's not all. The attempt to reach a targeted objective such as
profit adds to the work. It may take several passes before all of the budgets
combined with the sales estimates, cost estimates, and so forth, sum up to the
desired results. The task soon becomes monumental.

The following is not an uncommon occurrence: You work many hours pre-
paring budgets and doing sales forecasts. With a board meeting just a few days
away, you finish your plan. The company president takes one look at the re-
sults of the combined numbers and gives it back, requesting a 15% cut in the
budget. You prepare a revised budget, repeat all of the calculations, this time
under increasing pressure to get the job done fast. The day before the board
meeting, marketing revises the forecast. Al1 of the budgets must be revised
again. And now it is getting late into the evening the day before the meeting.
Everybody is getting tired. After a few more iterations, exhaustion sets in.
The planning process finally ends. With a good plan? No, with exhaustion.
Does this seem like a doomsday tale? It's not. I've see this happen many
times. No wonder people dread budgeting time.

Combine the sheer effort required to effectively plan with the require-
ments for a good plan: It must be TIMELY. In a dynamic, growing company, a
plan must reflect todays expectations, not yesterday's. It must be ERROR FREE.
Late-night, reworked plans suffer from simple calculation errors. Errors due
to using the wrong set of estimates, because they keep on changing. Imagine
the embarrassment of a summation error. And with all this, the plan must remain
FLEXIBLE. I worked on a profit plan for a company a few years ago which added
an entire product line between iterations of the plan. And finally, when you
are all done, a good plan must be WELL DOCUMENTED. What factors were used for
overhead? What was the basis for the final sales figure? How was a particular
number calculated? A1l too often, there is little documentation on how a plan
was actually prepared.

To summarize: A typical financial plan involves lots of numbers, which
change often. The need for many iterations makes this process time consuming
and exhausting. At the same time, the plan must be timely, error free and
well documented. In short, good financial planning is not easy.

WHAT IS THE BEST WAY TO PLAN?

Given that this is the nature of planning, what is the best way to
plan? How can it be done with a minimum of difficulty? Traditionally, there
have been two ways of planning. Planning by hand (and calculator) and planning
using the computer. Let's take a look at both of these methods and evaluate the
pluses and minuses of each.

Preparation of plans manually has several drawbacks. First, because of
the amount of data involved and the number of iterations, it is slow and time
consuming. After many iterations, accuracy becomes a problem. The wrong es-
timates may be used, particularly if they keep changing. Calculation errors
seem to increase with each iteration. And documentation is usually not very
good.
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On the other hand we have financial planning on the computer using the
traditional programming languages 1ike BASIC, FORTRAN, or COBOL. Once set up,
a model written in one of these languages will run on the computer in a matter
of minutes or seconds. Great! But here's the catch. The model will run very
quickly once it has been set up, but it may take months to get it developed.
And you need a programmer. Let's see what can happen. You start your plan
well in advance of the next budgeting cycle. With six months lead time you give
a precise set of specifications to an enthusiastic programmer who dutifully sets
about coding your model. At the end of the first three months, he comes back
to you with his first try. You patiently point out where the model is not
consistent with the specifications, settle on a set of revisions, and the -
model is reprogrammed to your satisfaction. All set, right? No. As you begin
using the model, the company president starts to change his mind (even though
he reviewed the original specifications). Add a decimal place here, another
line item there. Why aren't all twelve columns of data on the first page?
Frustration.

What is the moral of our story? Programming a planning application
with the traditional programming languages lacks flexibility. The programmer
needs lead time to set up the application and has difficulty in reacting to
short term changes. How about adding another division to a multi-divisional
company? Try changing every format statement in the model in an hour. And
add to that the bother of documentation.

To summarize, manually prepared plans can be flexible, but they take
a long time to do and lots of effort, especially if several passes are done.
They often lack documentation. Planning with traditional programming lan-

guages takes too long to set up, is inflexible, and requires the services of
a programmer,

PROBLEM ORIENTED LANGUAGES

"Let me digress for a moment. For several decades now, computer scien-
tists have been searching for a "universal" programming language. ALGOL?
PL/I? APL? The search goes on. Each has its merits, each its disadvantages.
But these "procedure oriented" languages have one thing in common: You have
to be a programmer to use them. And it is altogether too easy to include bugs
in even the simplest of programs. As long as there is a programmer acting as
middleman between the user (or analyst) and the computer there are going to be
communication problems. Maintenance problems. Resource and priority problems.

What's the answer? A planning oriented application language which
incorporates the good aspects of traditional programming, but eliminates the
problems. Where plans can be set up and revised easily, without having to be
a programmer. What I am describing here is one example of another class of
programming languages, "problem oriented" languages. Languages which have been
designed to provide solutions in a general way to classes of problems. Simple
enough to be used by non-programmers. Easier to debug. Self-documenting.
QUERY is an example of a problem oriented language. It provides ‘access to
IMAGE data bases in a fashion simple enough to be used by non-programmers.
Dollar-Flow is a problem oriented language, designed as a tool for non-program-
mers who want to set up tabular planning reports.
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Financial planning is an area well suited to problem oriented languages.
There is a considerable amount of generality in what planners do, although no
two plans are the same. A financial plan typically involves mathematical
operations on rows and columns of numbers. With well defined rules for the
ealculations. And the burden of planning in any other way give the financial
planner considerable incentive to try new approaches.

This is a good start. But we still have to get the planner onto the
terminal and communicating with the computer. How is this done? By giving him
an effective tool. One which is both friendly and enables him to get the job
done in a way that he understands.

DESIGNING FRIENDLY SYSTEMS

This leads us to the next point: What makes a system "friendly"?
How can a system be designed so the novice or non-computer type feels com-
fortable with it? I offer here a few of my ideas and techniques for develop-
ing friendly systems.

SIMPLICITY

Keep the system simple at all cost. Do not let the internal struc-
ture on the computer dictate how a system looks to the user. Let him express
his ideas in his own terms. For example, the original design for the Dollar-
Flow language was based on a set of documentation which I prepared for a group
of accounting types. This documentation described the workings of a particular
customized model on a Tine by line basis. I figured: What could be a better
set of design specifications for a language than actual documentation? As you
document your model you are also writing your program! Another example.
Dollar-Flow re-orders calculation rules automatically. Thus, Tine 1 on a report
can reference data on line 10, which, in turn, can reference data on line 20.
Dollar-Flow automatically figures out the prcper sequence for calculations
(calculate 20, then 10, then 1) without any intervention by the user.

It is important that the application be self documenting. For example,
Dollar-Flow is a menu driven system. At each step of operation, the user knows
his alternatives. There is little need for a "pocket guide" to the language.
This is not to say that there is no need for manuals. A good manual is impor-
tant. But it is a fact that few people actually read manuals. The less a sys-
tem forces a user to read the manual, the more usable it will be.

Not only should the user be told what his alternatives are, the system
should also help him to choose the proper response. Throughout the Dollar-Flow
prompts, the most 1ikely response is shown in brackets as the "default" res-
ponse. In some cases, he can use the default response without bothering to
even understand the question! For example, the prompt:

USE STANDARD OVERALL REPORT FORMAT (<Y>,N,W-WIDE PAGE)?
In one brief prompt, the user can see his options and pick one. A simple car-
riage return will cause the system to use the default response. And his entire

report format is set up. No PRINT USING or FORMAT statements. Very simple.
And it can be changed easily. As the user becomes more familiar with the
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language, he can begin to exercise more options. With an 'N' response, Dollar-
Flow leads the user through a review of the many formatting alternatives.
Report formatting can even be done on a trial and error basis. Start off with
the standard format, then change the column width or number of decimal places
shown as needs require.

As 1 already mentioned, the design for the Dollar-Flow calculation
rules was based on a set of user oriented documentation. Ask a user to describe
how the values on the report are to be calculated in his own terms. With the
addition of a few quote marks here and there, he has already written a program
in the Dollar-Flow language. Self-documenting languages not only save the
effort required for documentation, but make debugging much easier.

One last comment about simplicity. Save the user concerns about
internal structure through structure independent (or data base) approaches
to data relationships. One of the beauties of QUERY is that the user doesn't
have to concern himself with all of the details of the data base to get a sim-
ple report. In Dollar-Flow, all reports are programs, all saved programs are
files, and all save files contain reports. To reference data on a saved
Dollar-Flow report, simply indicate the line name and the report save file
name:

MARKETING BUDGET = 'BUDGET' OF 'MKTG';

There is no need for the user to know how the data is stored or even which
line on the 'MKTG' report is the 'BUDGET' line which he is using.

ERROR HANDLING

Okay, so let's say you have implemented a simple system. Does this mean
that users won't make mistakes? Of course not. In fact, the friendlier a
system is, the greater the likelihood that the users will not be computer types.
So, keep in mind that "to err is human, to forgive is good systems design."
Of course, you must edit all inputs. But then use a friendly approach when
the user has made an error. Because Dollar-Flow is menu driven, simple typing
errors cause the system to repeat the prompt. Errors of a more complex nature,
such as where a report is referenced but does not exist, generate intelligible
error messages. Along with each error message give a message number. And
provide a glossary with the documentation which gives even greater detail on
the possible cause of the problem.

At the same time that it is informative, a system should help the user
to work around problems. For example, in the case of an invalid report refer-
ence in Dollar-Flow, the user can interactively specify a different report
name, or values, or zeroes. He can also indicate that computation should cease
after a scan for further errors. Again, unless a particular error is extremely
serious, warn the user and proceed (with his permission). Another example.

As far as the mathematician is concerned, division by zero gives unworkable
results. In Dollar-Flow, division by zero yields 'invalid' numbers (which
print as asterisks), but doesn't stop computation. It's amazing how much more
satisfying a user finds a report filled with asterisks than just a list of
error messages. At least he can look at the format to see if it's to his 1lik-
ing.
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If you must tell the user that he has made an error, tell him as early
as possible. One of the most enlightened things done by the MPE operating
system is to edit the job card image when a job is being streamed from an inter-
active session. It sure is better to find out right away than waiting for
the job to begin execution to find out that a simple error has been made on
the JOB statement. Report development in Dollar-Flow is completely interactive.
If a user is setting up a report and he enters a calculation rule with invalid
syntax, the system responds with a message immediately, and permits him to edit
his error (not unlike the BASIC interpreter). It is not necessary to go into
the computation step to find many errors.

MAINTENANCE AND SUPPORT

Let us assume that as an enlightened designer of friendly systems you
have now designed and implemented your masterpiece. Are you done? Of course
not. This is only the first step. There are two more important aspects which
are critical for good, friendly systems: Continuing improvement and good sup-
port. Let me talk about continuing development first. No system is great on
the first try. I am a believer in the iterative approach to systems develop-
ment, if you can afford it. I am not talking about sloppy design. I am talking
about the tremendous wealth of ideas that you can get from your users, AFTER
you have implemented a system. Try to be receptive to the suggestions of your
users (even if they are infeasible). Never give a critical user the impression
that you think he has just offered a bad idea. Go out of your way to solicit
ideas from your users. If the situation merits it, get involved in several of
their applications. You can learn about ways the system is being used that you
never thought about. Ways in which its use may be awkward. Which messages are
more annoying than useful. Which features are badly needed. 1 send periodic
questionnaires to my users (some of them even respond). This helps to priori-
tize new features. And users group meetings are a great boon to information
flow.

How should this wealth of new ideas be integrated into an already deve-
loped system? Carefully. Do not rush a new version of a system out to users
Just because they need a particular feature. You must let a new version of a
system be "burned in" first by a test site. Software bugs cost you credibility.
Once lost, credibility is very difficult to reestablish, so reliability is
extremely important. After all, would a user prefer a system with the bells
and whistles he wants but doesn't work, or one which works with a few less fea-
tures?

Speaking of bugs and user suggestions leads me to the question of sup-
port. There is nothing more frustrating to a user than to get 95% of the way
to his computer solution only to be stopped by the application package he is
using. For any reason. If you can afford to do it, good support pays great
dividends. Dollar-Flow is supported in an "on-line" fashion. This means that
if a user has a problem, he picks up the telephone and calls. If his problem
is with an existing report, I may even 1og onto his system and take a look at
that report. This kind of support not only helps to find and eliminate system
problems quickly, but I also find out about areas where the documentation may
be confusing (or incorrect). Where another feature might simplify the users
application. In short, on-line support can be another source of good ideas
from users.
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Let me summarize these techniques for creating friendly systems. First,
KEEP IT SIMPLE. Try to think like the user instead of a computer expert. Use
his terms. Assume that he won't read the manual. Try to make it self-explana-
tory. Second, be INFORMATIVE but FORGIVING with your error handling. Edit all
inputs, but don't bother the user with minor errors. When the application
merits, CONTINUING ENHANCEMENT will make a much more usable system. Respond to
user suggestions. But exercise good judgment in the trade-off between adding
new features and degrading SYSTEM RELIABILITY.

PROFIT PLANNING

I am not going to take too much time on the last part of my talk. 1
am just going to show you a few sample reports prepared using Dollar-Flow. At
the risk of violating my agreement not to make a sales pitch, I invite you to
visit the PALO ALTO GROUP's booth on Wednesday for a demonstration of Dollar-
Flow in action.

Let me first describe to you the typical company profit planning cycle
and the environment in which a planning tool like Dollar-Flow is used. The
typical Dollar-Flow user is the accountant or company controller who is respon-
sible for preparing the reports. Not a programmer. Most users are working on
in-house HP3000 systems. With access to CRT's and a system line printer nearby.
Reports are written interactively, and manual inputs are also entered via the
terminal. Usually, reports are printed on the CRT for review then saved when
the user is satisfied with the report. If hard copy is desired, the reports can
be routed to the line printer. For generating large numbers of reports, the
"batch command mode" is used, where with very little terminal input a large
number of reports can be generated.

Profit planning typically begins with a preliminary sales forecast.
Preliminary. Sales forecasts always change. And at the last minute, too.
Often the sales forecast is done on a product-by-product basis for the first
year or so, then combined with overall dollar sales projections further in the
future. The near term unit forecasts are sometimes adjusted based on an over-
all dollar figure. The forecast is iterated several times. To make a change,
the product manager just runs Dollar-Flow, inputs whichever figures have chang-
ed, pushes a few buttons, and the new sales forecast is ready. Since many
parts of the profit plan depend on this sales forecast, the typical plan is
usually set up with reports referencing the sales forecast report. If the
figures are changed on the sales forecast, these changes will be automatically
reflected on the other reports the next time they are run. Some manufacturing
companies even use a multi-level sales forecast step, where a build plan (or
production plan) is generated from the sales forecast.

Meanwhile, departmental budgets are prepared. Some Dollar-Flow users
centralize the budgeting function and only distribute budget worksheets to each
department or location. This is usually done if there are only one or two
budget iterations. On the other hand, some of my customers distribute the bud-
get preparation, with each location setting up its own budget in Dollar-Flow.
In this case, figures can be input to Dollar-Flow, changes can be made, and
several iterations of the budget can be done all in a matter of minutes. And
budget consolidations are fun! With a few simple commands to Dollar-Flow, a
whole series of budgets can be consolidated into a departmental or divisional



budget. When changes are made to the low level budgets, they automatically are
reflected on the consolidated budget the next time its run.

The profit/loss projection is next. Using the data from the sales fore-
cast, the build plan, and the budgets, and adding factors for items like sales
discounts and returns, a pro forma operating statement is prepared. Often, the
bottom 1ine (profit) on this report determines what (if any) changes need to be
made to the budgets. With a flexible tool like Dollar-Flow, a financial execu-
tive can even do sensitivity analysis: What if sales are 20% lower than fore-

cast? What if our discount schedule is more aggressive and our volume is
larger?

Some companies that rely on substantial amounts of debt to finance their
operations combine the profit/loss projection with a cash flow projection.
This is because interest paid (an item of expense on the profit/loss statement)
has an impact on the amount of money required to run the business. This deter-
mines the level of borrowing, which, in turn, affects the amount of interest
which is paid. Dollar-Flow, and most good financial planning languages, can
solve the "simultaneous equations" this circular logic represents, and determine
a level of debt and debt service which are consistent with each other. This
is far more difficult when done manually.

Another procedure which is laborious when done by hand is the aging of
accounts receivable and accounts payable projections. Using Dollar-Flow, once
the rules for aging have been set up, a change in the sales forecast or the
build plan will automatically be reflected in new receipts and payables pro-
jections.

And, finally, some companies prepare pro forina balance sheets as the
last step in their profit planning cycle. This is not necessarily the way all
companies plan. Or even the way all Dollar-Flow users plan. In fact, many
Dollar-Flow users are not even responsible for profit planning. Instead, the
system is used for a wide variety of ad hoc applications involving calcula-
tions on rows and columns of numbers. It is even used as a design tool for
systems which will later be hard-coded in COBOL, FORTRAN, or BASIC.

Some of the other applications of Dollar-Flow that I am aware of in-
clude:

Product pricing. Comparing alternative prices for a single product
(the plotting capability is great for comparisons). Or comparing profit per-
centage across an entire product line. Financial ratio analysis. Comparing
selected financial ratios against industry standards or company objectives.
Capital budgeting. Rates of return and discounted cash flows can be calculated
easily using built-in financial functions.

Performance reporting. Variance reports showing actual budgets or
profits versus plan. How sales are doing against target. (One Dollar-Flow user

generates 500 graphs every quarter showing product line sales performance for
every branch of every distributor who markets his products!)

SUMMARY
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Let me leave you wish a few parting thoughts. Financial planning is
not an easy process. Figures change. The whole approach to a plan may change.
And you need your results yesterday. Traditional systems design and program-
ming methods are not going to be effective in this kind of situation. Use a
better approach. With a friendly, problem oriented planning language 1ike
Dollar-Flow, applications nightmares can become applications successes.
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Considerations for a Typist Oriented,
Fully Integrated Wordprocessing System

by

DARYL A. FRAME
and
ROGER M. GOLDMANN

COMARCO, Inc.
227 W. Hueneme Rd.
Oxnard, California 93030
(805) 488-6441

Wordprocessing systems are the glamour products in today’s office equipment market.
However, until very recently, Wordprocessing has for the most part been ignored by Data
Processing managers and personnel because they did not recognize that they could offer service
to departments which by nature perform labor intensive, repetitive tasks. Typical departments
which have seemed unlikely candidates for Data Processing services are Office Administration
and Office Services.!

Itis extremely doubtful that this situation can continue much longer. Without the help of
today’s latest computer technology, these formerly non-Data Processing departments will
become buried in the avalanche of paperwork which now passes through them (Fig. 1). In some
organizations, Data Processing personnel are already being called upon to assist in selecting
Wordprocessing equipment or software. This really should not be too surprising, since the
technologies used in Data Processing and Wordprocessing are too similar to ignore.

A few years ago, the typical office accounted for only a fraction of the total company
budget, however, this is no longer true. Greater demands are being placed on office personnel
and therefore higher wages are required. This has a tendency to increase the cost of all office
services (Fig. 2). Without new methods, the future prospects reveal more increases in cost
without any appreciable increase in productivity (Fig. 3).

On the other hand, costs within the Data Processing field appear to be declining
(Fig. 4).2 The needs of formerly non-Data Processing departments cannot be ignored. As more
and more demands are placed on them, the need to apply technological expertise will be
mandatory.

However, there is a significant problem. Based on a qualitative survey conducted by
Starch INRA Hooper, Inc. during May and June of 1977, “corporate decision-makers are neither
sufficiently knowledgeable nor comfortable™ with the concept and application of
Wordprocessing and they feel that “while the industry ralks the system concept, it actually
sells pieces of equipment.™
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THE PROBLEM
EVOLUTION REVOLUTION

Fig. |

OFFICE COSTS

o WERE 20% TO 30% OF TOTAL

o NOW40% TO 50%
— DEMANDS FOR MORE INFORMATION
— PAPER EXPLOSION
— RISING SALARIES

o AVERAGE SECRETARIAL SALARY 68% HIGHER

e AVERAGE LETTER COST 40% MORE THAN 10 YEARS AGO

Fig. 2

A-18.2



FUTURE TREND

Salary
Attrition
Paper Work

Document Cost

Clerical Personnel

' Prod'uctivity
1920 30 40 50 60 70 80
Fig. 3
CHANGING COSTS OVER PEOPLE UP ex/ v
THE NEXT DECADE ‘

COMMUNICATIONS
DOWN 11%/YR

» COMPUTER LOGIC
DOWN 25%/YR

COMPUTER MEMEORY
DOWN 40%/YR

Fig. 4
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When you consider that there is not even an industry accepted definition for
“Wordprocessing”, it comes as no surprise that management level personnel would be somewhat
bewildered. At the risk of being presumptuous, I will attempt to define Wordprocessing as a
“Work Cycle”. This work cycle includes dictation, formatting, typing, text manipulation,
proofing, revising, and printing. Based on this definition, Wordprocessing or the processing of
words, exists in every office, whether it is automated or not.

Automated Wordprocessing, though, has a number of distinct advantages over the
manual method. Cost saving is perhaps the most important and obvious need. It has been
demonstrated time and again that Wordprocessing can return a substantial savings. One recent
example appeared in the September 1978 issue of Datamation magazine.? The cost per page
using the manual approach was listed at $11.24, whereas, with automated W ordprocessing, the
cost was $6.42. This represents a savings of $4.82 per page or nearly 43%. In addition to these
savings, there are real savings in time when using automated Wordprocessing. Typewriter
prepared documents were estimated at 75 minutes per page to produce the first draft,
coordination draft, and final copy.4 With Wordprocessing, however, the same steps required
only 27 and one half minutes per page, a savings of 47 and one half minutes per page or 63%.
With today's higher paid office personnel, such savings in time represent significant savings in
money. As a result, the need to hire additional personnel may be deferred due to greater
individual productivity (Fig. 5).

You can appreciate that while Dataprocessing costs in 1973 were $26 billion, those of
office administration processing were $42 billion.5 This indicates that a great deal of work can be
done to automate the modern office.

THE SOLUTION

EVOLUTION REVOLUTION

EFFICIENCY

1870 1900 1940 1980
Fig. 5
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Consider also the quality and speed of a good Wordprocessing system. Not only does it
produce error-free originals, but every character is captured and stored, preserving the
document for future use and thereby shortening the turn-around time for revisions. Every
revision cycle is apt to require progressively less and less time with every output copy being
flawless.

Today's Wordprocessing marketplace has every imaginable type of product available.
These range from simple standalone hardware units to massive software systems which run on
the largest of main-frame computers. The technology is such that whether you are generating
single page letters or complex technical publications, systems are available.6 Your organization
may or may not already be involved with one or more of these systems. but in choosing a future

system. it is essential that it be an extension of techniques with which the users are already
familiar,

The fact is, there are only four (4) basic types of Wordprocessing systems available
today.” An understanding of these categories will help in evaluating the pros and cons of your
existingfuture systems.

1. Standalone Hardcopy-
This includes all types of automatic typing devices that use magnetic media to
capture and store what has been typed. Although the single-unit cost is modest.
these systems cannot be integrated for several operators to share resources. Their
capacity is limited and they are very inflexible. These units are generally used for
short documents.

2. Standalone Video Display-
This equipment possesses a video display capability ranging from part of a line to a
full 66-line legal-size page. At times this type of equipment has text editing
capabilities and may include some Data Processing capabilities. A number of
products in this category are direct crossovers from the intelligent terminal portion
of the Data Processing industry. Again. while the capabilities of this type of
equipment is greater than for standalone hardcopy units, it is by nature
non-shareable between users and still limited in capacity and flexibility.

3. Time-Shared Services-

This is an arrangement in which one or more terminals (which may be owned or
leased) are hooked into a service company's computer to provide an economical
alternative for users who occasionally require sophisticated capabilities. or who are
taking a tenative first step toward Wordprocessing technology.

4, Shared-Logic Processing-
Several independent stations are linked to a single central processing unit for
increased capability and storage at a lower cost per station. This is the type of
system we might envision with an HP 3000 at the hub.

Few organizations set out to procure a computer based on their Wordprocessing needs.
Instead, they quite often have an established Data Processing department running payroll,
general ledger, cost accounting or other “standard™ computer applications. Let's examine the
benefits of adding a Wordprocessing system to this already existing hardware.

First of all, Wordprocessing allows greater use of existing equipment, which may be idle
part of the time anyway. Because we are very cost conscious, this type of extra duty from
hardware already in place rarely meets with criticism. And since few, if any, equipment changes
would be required, no interface problems are encountered in dealing with another hardware
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vendor either. A great deal of time and effort is generally consumed just familiarizing with new
equipment. So, it is a real asset if the end users do not have to be retrained on a new piece of
equipment when a Wordprocessing system is installed and they are more likely to respond
favorably to new systems implemented on existing equipment.

When looking at Wordprocessing then, what are important considerations? Two main
areas of concern are paramount:

1. It must be typist oriented.
2. It must be fully integrated.

At Comarco, we have been producing text editing software for the U. S. Navy for a
number of years. When we undertook development of WORDWRIGHT @, our general purpose
commercial Wordprocessing system, we placed these two items at the top of our list of
requirements. Data Processing personnel can get along fine with “computer™ terminology.
Secretaries and typists though do not (and do not need to) speak “computerese™. They simply do
not respond well to such systems. In terms of being fully integrated, we felt that it was
important that the user not always be changing gears, so to speak. You no doubt have
experienced the frustration of constantly skipping around from one “sub-system” to another.
Because this situation is common, some corporate decision-makers apparently have remained
cautious about Wordprocessing.

This is not to say that systems which are not typist oriented or fully integrated cannot be
forced upon them. but in all fairness, wouldn’t it be best to allow the dictates of the end user to
determine which product will be selected? This process begins with defining the task to be
performed by the equipment and software.? Second, consideration should be given to the
organization's internal operations and established procedures. “Because of the normal resistance
to change, any new technology introduced should, where possible, be an extension of techniques
the user is already familiar with.™® Not just the managers, but the people who will actually be
using the system should be consulted and their views explored in depth.

Only after the above steps have been completed should an investigation of what is
available be made or a design for an in-house developed system started. If you are looking at
purchasing or leasing, bear in mind that special features, not available on all Wordprocessing
packages, may be required to provide properly composed technical reports. For instance,
automatic alignment of decimal points for tabular data, right-hand justification or automatic
hyphenation. You might also require a dual pitch feature for ten or twelve characters per typed
line inch.

Does the system provide for true document management? The ability of a
Wordprocessing system to track existing documents and catalog names, dates and current status
eliminates the associated manual bookkeeping. So, in evaluating whether the system is truly
integrated, this is one area not to be overlooked. Some organizations maintain a very large text
base including many documents not frequently referenced. Due to a limited amount of on-line
storage, it is essential that the Wordprocessing system include some sort of archival and
retrieval capability. Again, this feature may not be available on all systems.

All documents require formating. Formatting includes the setting of margins, tab
positions, indentation, page lengths, etc. A big asset in a Wordprocessing system is the ability to
create a standard set of formats—formats which are flexible, easy to define and use. Once
defined, these formats insure style uniformity from document to document. Some Data
Processing oriented systems do not allow for stored formats. Instead, the user must embed
formatting directives directly into the text. This may be acceptable for some applications, but
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you will find that non-dataprocessing oriented secretaries and typists will not be able to achieve
the speed in inputting text for which they are being paid. A system which provides the ability to
utilize stored formats reduces operator keystrokes, detail coding of text and formatting errors. It
is at the user level that a typist oriented Wordprocessing system must work well.

Since many organizations produce “form™ letters, at least two features must be
considered. 1) Does the system provide an integrated name and address directory which can be
incorporated into the body of the text? In providing this capability, is text composed around
variable length inserts? 2) Are user definable prompts available for a fill-in-the-blank effect?
Both of these items are valuable options which can speed form letter preparation and at the
same time eliminate the need for the user to browse through the text looking for the locations of
the changes.

In addition to the ability to input text with efficiency and speed, is the need for rapid
error free original hard-copy. A system should provide for output on various devices. For those
who require high quality character printing the system should interface to daisywheel or cup
type terminal printers. When such quality is not required, such as preliminary drafts, the system
should be able to drive a high speed line printer. Some users of Wordprocessing are interested in
producing high quality camera ready copy. This requires the addition of a photocomposer to the
basic system configuration. However, as you can see from this paper, the quality far surpasses
anything which can be produced on the standard daisywheel printer or even the system line
printer. The ability of a Wordprocessing system to prepare text for output to a photocomposer is
quite rare on a hardware configuration like the HP 3000. If your organization's requirements
include this feature, you will be able to take advantage of such things as variable character
spacing and a choice of multiple character fonts and sizes.

Automated Wordprocessing has remained relatively simple to use. Systems have been
introduced which vary from basic editors to WORDWRIGHT ¢, which is sophisticated and
comprehensive. Which one you choose will be a matter your organization will have to consider
carefully. One thing is for sure—Wordprocessing is a very dynamic field. The time is right for
automated Wordprocessing!
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GRAPHICS IN BUSINESS

PAUL COOPER
SYSTEMS ENGINEER
TULSA, OKLAHOMA

Although there is no graphics software language
currently supported on the HP3000, many products are
offered to give the 3000 user excellent business
graphics capability. One of these products, the
HP2648A, especially lends itself to business gfaphics
because of the terminal oriented nature of the HP3000.

My purpose here is to explore some ways of applying
graphics to business applications. In the past,
graphics have been primarily used in scientific and
engineering applications because graphics technology was
developed for those kinds of jobs. The business data
processing area is on the brink of a new era in data
reporting through the use of graphics.

Looking at the users of information output from
business systems, a hierarchy of job positions can be

seen as shown in the following chart:
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This hierarchy will be referred to throughout this
presentation as possibilities for graphics applic-
ations are explored.

Of prime consideration for a planner/expeditor
type person is "How is the output of my department
doing with respect to schedule?". In the past, re-
ports have been available to show at any given instant,
what the schedule number of output units are versus
actual output. Typically, there have been time lags be-
tween reported data and actual output data. These time
lags make scheduling very difficult. In addition, data
of this type ignores the time continuum needed to know
where one stands with respect to remaining schedule and
time.

With a simple graph, one can easily tell at a
glance not only where one stands today but also over a
time continuum. The fact that the output is coming
from a terminal oriented system allows the user the
ability of reporting this information on a “pseudo-real-
time" basis, thus eliminating the confusing time lags
between reported and actual.

Figure 1 would be a good example of a planner's
tool from a batch type system. The planner should expect
to get this type of information the day after the output
actually takes place. The list would point out that

181 units were output as of the end of M-Day 13, but it
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would not indicate how the production line is doing so
far during the current day.

It may also be a good example of a planner's tool
from an online system. In this case, the information
would be much more timely and therefore much more useable.
The information should be expected to be available at any
hour of any M-Day, and should be expected to reflect out-
put already finished during the current day.

Graph 1 shows this same planner's tool graphically.
Note that not only does the graph indicate production to
date, but also gives an excellent trend line to let the
planner know what needs to be done between now and the
end of the production period. It answers questions like,
"Do I need to recommend overtime to management", or "Do
I have a problem with material flow?".

Notice also, that during the current day an indication
is given as to whether the ahead/behind trend is being
impacted by the current day's production. This indication
is given by the slope of the graph line during the current
day.

While this type of detail information is important to
the planner, the first level supervision may well be more
interested in more long-term type information. Again the
same progression of data reporting can be seen at this
level. Figure 2 is an example of year to date type infor-

mation. The same kind of "timely information" parameters
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apply to this reporting level.
In addition, some modelling is in order at this level
to indicate to management what the year end production
will be if projected at current production levels. There
are a number of good forecasting methods which may be
used to extend the production line out through the end of
the year or beyond. This kind of information is essential
for good manpower planning and for good material control.
Another topic of great importance to first line super-
vision and also to department managers is that of product-
ivity. One measure of productivity is "dollars per manhour”.
The method I've chosen to work with here is number of
dollars transferred from a production department versus the
amound of labor applied. Going back to our earlier example,
I've applied an arbitrary price to the units in the graph.
In addition, I've established an arbitrary standard time
for producing one of the units. This new data is represent-
ed in chart form in figure 3. Although this is a very sim-
plified example of productivity measurement, the following
conclusion can easily be reached: Data of this type can be
understood much more simply and easily when it is presented
graphically. Again, the graph which results from this
data shows a trend over a time continuum. This trend cannot
be readily gleaned from the same data presented in the trad-

itional columnar form.
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Efficiency is another topic of importance to manage-
ment at this level. Efficiency is derived by comparing
actual time spent on a unit to a predetermined standard
time. Efficiency is usually shown as a percentage, which
is easily understood as a number and does not need to be
depicted graphically. But managing efficiency cannot be
accomplished by a snapshot of any one particular time
period. Here again, a group of percentages spread over
time is needed to spot trends. With a computer, the cur-
rent day's efficiency can be reported with respect to past
days, and probably more important, a moving average can be
derived and displayed quickly. This kind of information
is very useful for spotting trends in efficiency to enable
management to be responsive to developing problems. Figure
4 shows data of this type.

Middle and top level management are interested in
more long-term information. Managers at this level are
interested in topics like "What are my projected sales
over the next 24 months?" or "How is my business doing
compared to others in this industry?". Using forecasting
algorithms, the computer can easily be made to project
future trends based upon past performance and expected
future trends in the market place. Adding graphics to
these projections produces a pictoral view of future

trends, making the data very easy to understand. The
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whole idea of making projections (modelling) is to
enable management to set a direction for future bus-
iness. Questions about manpower, material, and fin-
ancial requirements can be answered in this manner.

It is incumbent upon data processing systems to report
this information in any easy to understand and readily
useable form. Graphics capabilities make this require-
ment easy to fulfill.

Figure 5 is an example of forecasted sales in the
form one might expect to see from conventional systems.
The corresponding graph makes the data much more digest-
able and easier to comprehend at a glance.

Figure 6 is an example of trend analysis. This type
of data answers the question about how my business is
doing with respect to the rest of the industry. Industry
data is available from Dunn and Bradstreet or the Sec-
urities and Exchange Commission. A manager can place
his company in perspective over time to see how the com~
pany is performing and whether the performance is improving
or degrading over time.

To this point we've looked at reporting to all five
levels of management through the use of linear graphs. A
short mention should be given to the ease of generating
these graphs on an HP2648. The fact is that the HP2648

has an autoplot function imbedded in firmware within
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the terminal. The autoplot function is complete with
a menu to describe the X and Y axes. Once the axes
are described, the terminal will draw the graph, with
tic marks and an optional grid. Data for the graph
can be obtained either from the display or from the
HP3000. With this versatility, linear graphs become
very easy to generate.

The next area of importance to business graphics
is generating other types of general purpose report
forms. One example of this type of report is a pie
chart. Unlike linear graphs, there is no firmware
driven menu to generate a pie chart. However, with a
little imagination, a simple program can be written
to accomplish this feat. Appendix 1 to this report is
a source listing of a Fortran program which generates
a pie chart. Going through the program, one can see
that the terminal graphics are controlled through the
use of "escape sequences". The sequences are easily
edited into a source program or data file through the
use of the editor. This program is included here to
demonstrate the relative ease of generating business
graphics, and is intended to stimulate the imagination.

Over the past few years, the data processing in-
dustry has seen a migration of trends. From batch sys-

tems to interactive systems; from main frame processing
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to distributed processing. The industry has also seen

a shift in the way people think about computers. The
computer is losing its' shroud of mystery and is becoming
a tool to aid businessmen accomplish goals and plan for
the future. Data reporting through graphics is a natural
extension to these trends and opens a whole new method-

ology for data reporting.
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FIGURE 1

NOv. '78 ABC PRODUCTION TOTAL SCHEDULE: 330
M-DAY SCHEDULED CUM. ACTUAL CuM. our

1 15 15 14 14
2 15 30 18 32
3 15 45 13 45
4 15 60 12 57
5 15 75 15 72
6 15 90 8 80
7 15 105 10 90
8 15 120 8 98
9 15 135 10 108
10 15 150 5 113
11 15 165 14 127

12 15 180 16 143
13 15 195 8 151

14 15 210

15 15 225

16 15 240

17 15 255

18 15 270

19 15 285

20 15 300

21 15 315

22 15 330
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FIGURE 2

1978 ABC PRODUCTION TOTAL SCHEDULE: 3960
MONTH SCHEDULED CUM. ACTUAL CUM. OUT
1 330 330 325 325
2 330 660 340 665
3 330 990 298 963
4 330 1320 308 1271
5 330 1650 240 1511
6 330 1980 290 1801
7 330 2310 270 2071
8 330 2640 310 2381
9 330 2970 288 2669
10 330 3300
11 330 3630
12 330 3960
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FIGURE 3
STANDARD COST PER UNIT: $200.00

STANDARD TIME PER UNIT: 7.5 HOURS

STD. ACTUAL STD.

SCHEDULED ACTUAL TIME TIME $
MONTH OUTPUT OUTPUT APPLIED APPLIED ouT
1 330 325 2475 2480 66000
2 330 340 2475 2510 66000
3 330 298 2475 2540 66000
4 330 308 2475 2540 66000
5 330 240 2475 2470 66000
6 330 290 2475 2462 66000
7 330 270 2475 2470 66000
8 330 310 2475 2520 66000
9 330 288 2475 2536 66000
10 330 2475 66000
11 330 2475 66000
12 330 2475 66000

ACTUAL

ouT

65000
68000
59600
61600
48000
58000
54000
62000
57600

STD. ACTUAL
$/ $/
HOUR HOUR
26.67 26.2
26.67 27.1
26.67 23.5
26.67 24.3
26.67 19.4
26.67 23.6
26.67 21.9
26.67 24.6
26.67 22.7
26.67
26.67
26.67
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FIGURE 4

NOV. '78 ABC EFFICIENCY

HOURS HOURS % MOVING
M-DAY EXPENDED EARNED EFFICIENCY AVERAGE
1 104 105 100.9 100.9
2 112 135 120.5 111.1
3 108 98 90.7 101.2
4 102 90 88.2 100.4
5 112 112 100.0 100.3
6 88 60 68.2 95.8
7 80 75 93.8 95.6
8 88 60 68.2 92.6
9 88 75 85.2 91.8
10 48 38 79.2 91.2
11 104 105 100.9 92.2
12 108 120 111.1 94.0
13 72 60 83.3 93.3
14
- 15
16
17
18
19
20
21
22
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FIGURE 5

FORECASTED SALES AS A FUNCTION OF INVENTORY

YEAR SALES INVENTORY
1973 50,000 22,000
1974 100,000 24,000
1975 150,000 26,000
1976 200,000 28,000
1977 250,000 30,000
1978 300,000 32,000
1979 350,000 34,000
1980 400,000 36,000
1981 450,000 38,000
1982 500,000 40,000
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FIGURE 6

TREND ANALYSIS

Sales as a % Return
of 1965 Current on
Sales Ratio Net Worth

ABC INDUSTRY ABC INDUSTRY ABC INDUSTRY

1965 100 100 2.60 2.40 18.0 15.0
1966 103 100 2.59 2.44 18.0 15.0
1967 106 101 2.55 2.40 17.8 14.0
1968 106 100 2.55 2.45 17.7 14.9
1967 109 101 2.57 2.41 17.7 13.9
1970 112 103 2.61 2.38 17.7 14.9
1971 111 105 2.59 2.42 17.8 13.9
1972 113 lo8 2.54 2.38 17.7 14.5
1973 . 116 110 2.52 2.32 17.9 13.5
1974 119 111 2.41 2.45 17.9 14.5
1975 116 113 2.36 2.45 15.1 14.1
1976 114 114 2.30 2.50 12.0 15.2
1977
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HP3B8sH
GRAPHICS DOLLAR DISTRIBUTION

34.75% COST OF GOODS SOLD

16.74% GENERAL AND RDMIN.

12.90% NET INCOME

12.13% DEPRECIATION

18.59% MISCELLANEOQUS 12.98% TAKES

MOM, OCT 348, 1978, 3S:54 PM
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L 1/50%

AP P ENDILX A

$CONTROL USLINITG
PROGRAM PIEg
OBy B 0y 0 B o 00 U 01 0 0 0 3 0 0 I I 4 4 3 04 0 0 4 3 1 I 3 0 0 01 1 0 2 b Y B S 0
CCCECk
CoCh
C THIS PROGRAM GENERATES A PIE CHART FROM DEFAULT DATAg
C HARDCODED IN THE PROGRAM, OR FROM DATA INPUT FROM THEg
c OPERATOR’S TERMINAL.
&

C

C WRITTEN: OCTOBER, 1978%

> DEVELOPED FOR SSR’S CONTRIBUTION TO THEg

C HP3000 USER’S GROUP IN DENVER, COLORADO.&
Ck

C PAUL COOPER

C SYSTEMS ENGINEERG

C HEWLETT PACKARD COMPANY$

C TULSA, OKLAHOMAG

C (948) 665-3300%

c
c

O 0 0 0108 B 0 0 1 0 L 3 3 3 4 5 3 01 0 0 03 01 01 I O 03 03 0 0 B ML 1 L 01 Y W X
SYSTEM INTRINSIC DATELINEg
CHARACTER%8 HP,GRG
CHARACTERX2 IYES,IBLKi%
CHARACTERX20 LAB(11)§
DIMENSION IDUMY(10,11)%
CHARACTERX27 DATEg
DIMENSION NUMCHARS(ii),POSLAB(i1)
DIMENSION VALUES(44),ANGLE(i4),IBLK2(4),PERCT(11)&
CHARACTER%S CLEAR,SIZE1,SIZE2G
CHARACTER%4 INIT,GRTXON,GRTXOF,ALPOF§
CHARACTERXS COMPg
REAL THETA,RADg
EQUIVALENCE (IDUMY,LAB)
EQUIVALENCE (IBLK4,IBLK2)&
CCCh
C BEGIN NOW TO INITIALIZE CHARACTER STRINGS AND VARIABLES.&
Ck
HP=" HP3000 "
GR="GRAPHICS"§
ALPOF="EXdF "
IBLKi=" "¢
LAR(£)="DOLLAR DISTRIEBUTION "
LAR(2)="COST OF GOODS SOLD "
LAB(3)="GENERAL AND ADMIN. "

LAE(4)="DEPRECIATION e
LAE(5)="MISCELLANEQUS ne
LAB(6)="TAXES A
LAB(7)="NET INCOME ne
LAR(8)=" e
LAR(?)=" A-19.25 "&



LS4/1006
54
52
53
54
55
56
57
58
59
60
b4
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

A A A A A T A A A A A A A A S A A A A A~ o o

LAEB(L0)=" e
LAB(41)=" "G
VALUES(1)=2210.¢
VALUES(2)=768.&
VALUES(3)=370.¢
VALUES(4)=268.
VALUES(5)=234.¢
VALUES(6)=285. ¢
VALUES(7)=285.¢
VALUES(8)=0.%
VALUES(9)=0.%
VALUES(10)=0.%
VALUES(11)=0.§
CLEAR="EXdaZ"§
INIT="EXMR "
COMP="EXn3A"G
SIZEL="EXmiM"§
SIZE2="EXM2M"§
GRTXON="EXdS"¢
GRTXOF="EXdT"§
CCCk
Ck
c% THE NEXT TWO VARIABLES ARE THE X AND Y CENTER OF THE PIE§
C

IXCTR=360%

IYCTR=180§

RAD=130, &

RRAD=140.§

INUM=6
cees
C INITIALIZE TERMINAL AND SET COMPLIMENT MODE. G
Ck

WRITE(6,4)CLEAR,INIT,COMPG
i FORMAT(4X,3(A5))&

ceey

C PROMPT OPERATOR FOR VALUE OVERRIDEG

Ck
WRITE(H,21)%

21 FORMAT (iX, "VALUES FOR SALES, COSTS, ETC. WILL EBE DEFAULTED")
WRITE(S,22)%

22 FORMAT (41X, "DO YOU WANT TO OVERRIDE THESE DEFAULTS?")&
READ(S,23) IYESG

23 FORMAT (A2) §

IF(IYES.NE,"YE")GO TO 25¢
CeC
€ IF WE’RE HERE WE NEED NEW LABELS FOR THE PIE CHART§
C AS WELL AS NEW NUMEBERS FOR THE SUBPARTS (PIECES).%
Ck

DISPLAY "INPUT THE LABELS PROMPTED FOR:"§

DO 49 I=1,11%
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A A A A W A W o A S S A T A o o

ios
i02
103
104
105
106
i07
io8
109
iio
114
ii2
113
114
iis
116
117
118
ii9
120
i2%
122
123
124
i2%
i26
127
i28
129
130
134
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
i48
149
150

LAB(I)=" "

49 VALUES(I)=0,§%

50 FORMAT(A20) &

94 DISPLAY "INPUT NUMEER OF PIECES IN WHOLE"§
DISPLAY "(NOT MORE THAN 10)"g
READ (5, %) INUM
IF CINUM.LE.£0)G0 TO 90&
DISPLAY "GIMME A BREAK! THE NUMBER CAN’T BE MORE THAN 10"g
GO TO 9i%

90 WRITE(6,53)%

53 FORMAT(" INPUT TITLE FOR PIE CHART:")§
READ(S,50)LAB(1)G
DO &0 I=2,INUM+4i§
JI=1-1g
WRITE(S,54)ITG

54 FORMAT(/," INPUT CHARACTER STRING FOR LABEL",I3,": ")§
READ(S,S0)LARCI) &
WRITE(H,52)IT%

52 FORMAT(/," INPUT VALUE FOR LABEL",I3,": ")
READ(S,%)VALUES(I) &

60 CONTINUEG
DO 64 I=2,INUM+LG

b1 VALUES (1)=VALUES (1 )+VALUES(I)§

CCCh

C FIND OUT THE # OF CHARACTERS IN EACH LABEL%
Ck

25 DO 140 I=1,4iG

ICNT=0%
DO 109 J=1,10%
IFCIDUMY(J,T) . EQ. IRLK2¢4) ) ICNT=4§
IF(ICNT.EQ.0)G0 TO 109%
NUMCHARS(1)=J~1§
GO TO 110§
109  CONTINUE%
NUMCHARS(I)=10%
140  CONTINUES
CCCq
C COMPUTE THE ANGLES FOR THE PIE CUTS HERE.&
C THE FORMULA IS THE RATIO X IS TO .360 AS PART IS TO TOTAL.&
Ck
ANGLE(1)=0.%
DO 28 I=2,INUM+iG
ANGLE(I)=(360%VALUES(I))/VALUES (1)+ANGLE(I~1)§
POSLAB(I)=((ANGLE(I)~ANGLE(I-1))/2)+ANGLE(I-1)§
PERCT (I)=(VALUESCI)X100)/VALUES(1)§
28 CONTINUES
CCCh
C DRAW THE CIRCLE USING POLAR COORDINATES!§
Ck
DISPLAY * EhEJ"G
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LiS5i/200%

i51%
is2
153
154
iS¢
156
157
is8
i59
160
161
ie2
163
i64
165
i66
167
i68
169
i70
i74
172
173
i74
175
176
177
i78
179
180
isi
ig2
i83
igs4
i85
i86
ig87
188
ige
i90
i91
192
193
194
195
196
i97
198
199
200

WRITE(S,2)&
2  FORMAT(iX,"EXpa™)§
DO 4 I=0,350,5%
THETA=1/57.,295779%
IX=IXCTR+RADXCOS(THETA)
IY=IYCTR+RADXSINCTHETA) G
WRITE(6,3)IX,IYG
3 FORMAT (iH+,14,4X,14," ")¢
4 CONTINUEG
CCC%
Ck
C COMPUTE AND DRAW THE PIE CUTS FOR THE VALUESG
Ck
DO 35 I=1,INUM%
THETA=ANGLE(1)/57.295779%
IX=IXCTR+RADXCOS(THETA)§
IY=IYCTR+RADXSIN(THETA) &
Ck
C DRAW THE PIE CUT&

Ck
WRITE(6,34)IXCTR,IYCTR,IX,IYG
34 FORMAT(iX, "Ekpa®,I4,","I4," %, 14,"," 14,%Z")¢
35 CONTINUE
CCC%
C DRAW LAKRELSG
Ck
WRITE(H,204)GRTXONG
DO 200 I=2,INUM+ik
THETA=POSLAB(I)/57,295779%
IX=IXCTR+RRADXCOS(THETA) &
IY=IYCTR+RRADXSIN(THETA)
CCC%
C POSITION THE PENg
Ck
WRITE(H,203)IX,IYG
IF(POSLAE(I).LE.90,0R.POSLAE(CI) . GE.270)WRITE(S,204)G
IF (POSLAKE(I).GT.90.AND.POSLAR(I) . LT. 270)NRITE(6 ,202)%
201  FORMAT(iH+, "EXmiQ")§
202  FORMAT(iH+, "EXm7Q") &
KK=NUMCHARS (T )
200 WRITE(6,20S)PERCT(I), (IDUMY(JT,I),T=1,KK)&
205  FORMAT(LX, "EX1",FS,2,"%Z",1X, 104236
204  FORMAT(iH+,A4)%
203  FORMAT(iH+,"EXpa",I3,",",I3,"Z")&
CALL DATELINE(DATE)G
IX=360%
IY=106
WRITE(6,203)IX, 1Y%
WRITE(b,207)SIZER%
207 FORMAT(iX,AS)&
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204 WRITE(6,208)%
202 208  FORMAT (iH+, "EXm4Q")§
203 WRITE(6,206)DATE
204 1Y=339%
205 WRITE(6,203)IX,IYG
206 T=4g
207 KK=NUMCHARS (1)§
208 WRITE(S,209) CIDUMY(I,T),I=1,KK)&
209 209  FORMAT(iX,"B%1",10A2)&
210 206 FORMAT (iH+,"EX1",A27)%
211 IX=61%
212 WRITE(S,203)IX,IYG
213 WRITE(S,304)HPG
214 WRITE(6,304)GRG
215 304  FORMAT (iH+,"5X1",A8,/)¢
216 WRITE(6,204)GRTXOF
217 DISPLAY " BhEXdF"§
218 STOPG
219 END&
/YEZ

R I i 2 2 e 2 2 2 b aE s b Ll
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EXPERIENCES WITH THE
MANUFACTURING PACKAGE MFG/3000

I. Introduction

MFG/3000 is a collection of three software modules that form
an integrated MRP-based manufacturing support package. It is ori-
ented to manufacturers who manufacture and assemble discrete parts,
where a primary goal is to minimize inventory investment, yet main-
tain adequate and timely supplies for production and customer orders.
On-line use is encouraged through the use of highly simple menu and
data entry screens on CRT terminals, although batch input is avail-
able.

MFG/3000 is structured on IMAGE/3000 data bases, and permits
the use of QUERY for ad hoc and customized reports, as well as
some emergency data base "fixing." The on-line programs utilize
DEL/3000, thus requiring HP 264X terminals.

The relation between the three software modules is shown in
Figure 1. Engineering Data Control (EDC) maintains descriptive,
cost, and planning information about all parts, and bill-of-material
workcenter, and routing information about the manufacturing opera-
tion. 1In addition, engineering change information regarding future
changes in a bill-of-material and miscellaneous remarks about a
part or bill-of-material may be stored. The Inventory and Order
Status (IOS) module maintains records of planned and actual in-
ventory issues and receipts. Work and purchase orders are entered
directly into the system. Upon request, IOS traces through the

relevant bills to determine and allocate all needed parts for a

A-20.3
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work order (which can refer to only one fabricated part). At

this time the user can determine if all needed parts are or will

be available. At the proper time, based on specified lead times,
pick lists are generated. The input resulting from the actual pick
operation creates a reduction in inventory level and a stock ac-
tiyity record. Likewise, receipts create a historical stock activ-
ity record. Such records can be accessed on-line and are purged

on a periodic basis.

Finally, the Material Requirements Planning (MRP) module is a
planning tool to help management balance current and anticipated
demand for a part with current and anticipated supply for the
same part.

HP recommends that there be at least two management positions
associated with the implementation and operation of MFG/3000. The
User Trainer is responsible for educating users as to the proper
procedures for using the system, including on-line transactions,
management policies, and use of printed reports. The System Ad-
ministrator is responsible for the proper operation of MFG/3000
itself, including data base integrity and security, maintenance,
back-up, and modifications as required.

This paper will discuss the experiences of one of the earliest
users of MFG/3000, first from a user point of view (Section I11),
and then from a System Administrator view point (Section IV). Per-
ceptions gained during implementation of an order processing system

are shared in Section V. Enhancements, potential and recommended,

are discussed in Section VI.
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II. System Installation

Vetter Corporation is a manufacturer of motorcycle accessories
and employs approximately 250 people at an Illinois facility and
approximately 125 at a west coast California plant. It has ex-
perienced a high growth rate over the last few years and has had
a continuing problem relative to materials required for the pro-
duction and support of its products. In order to solve these
problems, a program of investigating computer systems for inven-
tory management was begun during the summer of 1977.

In the fall of that year, Systems Design Associates (SDA), a
computer consulting firm, was engaged to perform a market survey
and analysis and to make recommendations regarding feasible com-
puter systems. Among the criteria for the system were:

1. Reasonably powerful data base management system software

2. On-line query capability into the data base

3. Ability to handle multiple data bases

4. Ability to handle up to 24 on-line CRT terminals simul-
taneously, with at least three background batch streams

5. Availability of adequate maintenance and vendor support

6. Availability of a reasonably powerful MRP application
package

7. Capacity for future expansion
Primarily because of the on-line data base query capability, there
were few feasible systems to consider.

The HP 3000 and MFG/3000 were studied during the first months
of 1978, followed by a purchase of an HP 3000 Series II Model 6 on

March 22. Besides MFG/3000, this system included 320K of main
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memory, two 50 MB discs, a 600 LPM line printer, a 1600bpi tape
drive, the MPE-II operating system, the IMAGE data base system,
QUERY, DEL for terminal management, and COBOL. The 3000 arrived
on May 2 and was installed on May 10. The industry specialist
from the Los Angeles office installed the EDC package on May 12,
and the following week on May 19, he installed the IOS package.

On June 9, the MRP package was installed. The system has been

in continuous operation since that date. During the fall of 1978
an upgrade was made to a Series III with one megabyte of main mem-
ory and a 120 MB disc was ordered. In addition, the new operating
system MPE-III was installed in September, 1978. A 9600 baud lease
line connects the Illinois plant with the California computer
facility.

After system selection, SDA was contracted to perform facili-
ties management and MFG/3000 administration during installation and
until system operation stabilized and Vetter personnel could be
properly trained. Turnover of system management was completed
during the latter part of summer, 1978. Currently, SDA is design-
ing and supervising the implementation of a comprehensive Order Pro-
cessing System—including order entry, accounts receivable, warranty

picking, shipping, and inventory allocation—which is discussed in

Section V.

III. MFG/3000 From A User Point of View

The EDC package is somewhat of a misnomer for production de-
scription. It could be more accurately described as a definition

module, and more specifically, the definitions are all defined in
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terms of manufacturing or production criteria. It is broken down
into three primary divisions:

l. Part definition—Data elements directly tied to a part
number. Structure definition, which is the relationship between
a number of parts which describe a finished product or sub-component.

2. Planning and control function for purchased parts as well
as fabricated goods.

3. Routing and work center section to describe work centers
and activities which occur at the work centers to produce finished
goods and sub-assemblies.

The IOS package handles inventory, including stock locations,
quantities on hand, and other essential elements necessary to track
and maintain accurate inventory records. The second portion of
this relates to orders—purchase orders and their associated vendor
information, and work orders, which are essentially in-house pur-
chase orders and associated pick lists and materials requisitions
to drive the work order system.

The MRP package is very complete, allowing multi-purpose poli-
cies and scheduling techniques. It is a re-generative type in that
it is a batch type program which is run once a week in our plant.
It is essentially driven by the IOS and EDC packages; and if those
two have been brought up in a complete manner, the MRP package
simply strips data from both and produces a series of reports which
control and schedule both in-house work orders and out-of-house
purchases.

Implementation from the standpoint of the users is reasonably

defined by the structure of the system. The EDC package must be

A-z - 7



brought up first and item data entered so that it may be trans-
ferred in a batch job to I0S in order to allow the warehousing
people to begin to work on their inventory counts. We have found
that at our site, with the item data set complete and outstanding
purchase orders entered on the IOS data base, the warehousing
functions can begin by receiving the outstanding purchase orders
and by commencing cycle counts which are provided by the system.
This will allow purchasing people to begin to become familiar
with entering purchase orders on the system which have been ini-
tiated by their old manual inventory control system.

Essentially, this allows a small step toward bringing them
out of their old system into an automated one and reduces the
trauma of grossly exposing them to all its facets at the same time.
The warehousing people at this point are simply exposed to receiv-
ing goods on the computer and cycle counts. At this point, two
parallel lines develop—the warehousing group can do physical in-
ventory and load the counts on the computer and verify the inven-
tory by additional cycle counts to guarantee the accuracy of their
data, and the person responsible for developing the EDC structure
information can now begin to load the structure data required to
define the assemblies and sub-assemblies required in the plant
operation. This data is necessary prior to the development of any
internal work order situations. At this point, the purchasing
people have been exposed to the system and are loading their pur-
chase orders. The receiving department is receiving goods acquired
from those purchase orders. Incoming inspection of those goods

may be implemented at any point in this cycle, depending on the
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local needs. At the same time, the warehousing people are becoming
familiar with the cycle counts and details of the system necessary
to maintain their inventories.

The final step in the process is—with the structure informa-
tion loaded—a final review is required of the EDC information
necessary to define inventory control and purchase part definition.
This information relates to lot sizes, lead times, and policies,
etc. It is extremely important that they be related to the real
situations in this plant and that they be applied with good inven-
tory management goals in mind and good purchase policies. This is
important because of the fact that the MRP program uses this item
data in calculating inventory purchases and demand. The system
simply emulates the buying decisions and the manufacturing deci-
sions which have been attached to their component part. In es-
sence, poor purchasing information will be followed by the computer
and implemented just as effectively by the computer as it would by
an individual.

If the EDC control portion has been implemented properly and
with all due regard for economy and control and the IOS portion
implemented with accurate inventories and outstanding purchase
orders, the final step is to load a master schedule useable by MRP
to create the materials requirement plan for the plant. The key
in developing a master schedule is, of course, to weigh the needs
of the sales forecast with the inventory and cash goals provided
by a finance group to provide a realistic schedule within the capa-
bilities of the physical plant which the MRP program can implement

to drive purchase order and work order requirements.

A-zg 0 9



One final issue is that the operational departments of the
company be structured for control and economy with the master
schedule with its inputs from sales forecasting and finance driv-
ing the MRP, which provides further specific direction for purchas-
ing and production. It is necessary that the operational departments
of the plant be structured so that a scheduling department or pro-
duction inventory control department be intimately tied to the fore-
casts, etc. The computer and the MFG/3000 package will take the
master schedule demand and provide information which may be directly
inputted into purchasing and production scheduling. Conflicts in
the schedule and the master plan must be resolved by the scheduling,
purchasing, and production departments. In some cases, the master
schedule must be revised due to the inability of purchasing and
production to accomplish the goals. On the other hand, the system
also provides quantitative feedback to anticipate and measure ca-
pacity limitations. These limitations, if pointed out in advance,
may, at the option of management, be resolved to meet the master
schedule if its requirements are paramount to these defined limi-
tations.

Our feeling after using the package for approximately six
months is that it provides extremely useful and flexible tools for
purchasing, warehousing, and production to accomplish their objec-
tives. It provides qualitative tools for management to evaluate
operational departments in terms of inventory value, inventory
turns, back order analysis, shortage analysis, and materials re-
quirements. These may be used by the operational departments to

evaluate their own members and by management to evaluate their
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operating departments. The MFG/3000 package is entirely materials-
oriented, and its biggest limitation is simply that it encompasses
the materials portion of the manufacturing plant's operational sys-
tem. It provides only slight support for labor and routing informa-
tion and provides little or no support for the financial department.
The package may be enhanced best by further development of product
costing, job costing for the materials area, and the development
of a master schedule system to ease the development of master sched-
ules and inventory control. Obviously, to encompass all the ele-
ments of the manufacturing plant, an accounts payable package tied
to the purchase order portion of the IOS package is desirable; and
on the other side of the master schedule module, an order entry
and accounts receivable package would greatly round out the whole
system. Of course, standard accounting functions, such as general
ledger, etc., should be provided to tie the whole system together.
In summary, the package has been found to be extremely easy
to use and is easily implemented by the operational departments.
The design is relatively simple and straight forward so that it
solves a large number of the operational problems of the manufac-
turing plant without embroiling the departments in embellishments
which detract from the objective of this system—which is to in-
crease the efficiency and operational effectiveness of the manu-
facturing plant.
In many MRP-oriented systems, the goal of increased efficiency
is obscured by "bells and whistles," which reduce the effectiveness

of the computer-oriented system. The MFG/3000 package, in a simple,
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straightforward approach, has addressed the materials problems of
the manufacturing plant in a very successful manner. We strongly
recommend that Hewlett-Packard continue with this approach and en-
compass the above-mentioned additional areas to provide an inclus-

ive package for the manufacturing plant.

IV. MFG/3000 From The System Administrator Point of View

A. Installation. As discussed in the previous section, in-
stallation was a fairly non-traumatic process. Vetter had the ad-
vantage of implementing first at the California plant which was in
the process of being established and is considerably smaller than
the Illinois plant. In addition, since the computer system was
on-site, communications problems were not involved. Implementation
of each package for the Illinois plant followed California installa-
tion by about one month. Both installations pointed out the need
for careful planning, particularly during the loading of the EDC
data base. For the System Administrator, early establishment of
the default values for the various data items associated with parts
is very important. Although direct use of QUERY can be used for
some simple changes to large numbers of parts, such updates must
be done extremely carefully. Later, QUERY was used indirectly for
massive updates by using it to create a transaction file contain-
ing all needed changes for EDCMAINT. Such a technique can also
be used to more easily request reports pertaining to large numbers
of parts, instead of requesting the report for each individual part
number through EDC. For example, one can request a bill-of-material
for all parts meeting certain criteria. It is recommended that forms

similar to the EDC screens be designed to simplify and control initial

data entry.
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As is typical, most errors are discovered during system use,
SO one can expect to detect most of the errors in EDC during the
early months of IOS use.

Another problem was encountered during the installation of
the Illinois plant. Although MFG/3000 is installed by HP assum-
ing a MGR.MFG3000 user and account, with two plants two different
accounts are needed (each plant has its own MFG/3000 data base).
In addition, to save disc space and CST's, we decided that only
one copy of MFG/3000 programs would be stored for use by both
plants. With all programs stored in one plant's accounts, the
other plant needs the work files, its own data base, the forms
files, and its own copy of the JCL (or STREAM) files. These files
are modified as follows:

1. The PGM= parameter of the EDC3000 and I0S3000 screens
(the first screens of the modules) must be changed to a fully
qualified program name in the "program" account. This is easily
done through FORMAINT.

2. All JOB user and account names must be changed to that
of the plant.

3. All RUN statements in JCL and those of on-line users
must be changed to fully qualified program names.

4. The access security on the program groups must be changed
to ANY for execute. A similar change may have to be made in the
account in which the programs reside.

Adequate security between plants is maintained since file

references default to the log-on account, and this also causes
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our recommendation that these courses be attended only by people
who were already educated regarding computers and manufacturing,
thus reducing the chance they would degenerate into introductory
courses.

We found the quality of the courses, instructors, course ma-
terials, and documentation to be very high. Each course lasts two
to three days, and much material of practical worth is covered.

We had an advantage in that the implementation of each module was
actually accomplished before the corresponding course was attended,
but that just increased its worth to us since problems we had en-
countered and "tuning" issues could be discussed. There was con-
siderable lab work, although some was simply rote. There is a
significant advantage in having a "live" terminal in front of each
student to test functions as they are discussed.

The system specialists in MFG were also (and continue to be)
invaluable, as problems occur particular to our installation. Tele-
phone calls average one or two a week, and we are visited at least
once a month. This frequency is expected to diminish over the
next half-year.

C. Customization. Vetter purchased the object code version
of MFG. The source code version costs considerably more and is
not maintained by HP. Despite this, MFG offers some customization
abilities.

Screens may be modified under certain conditions. Alternatives
may be added to menu screens, including branching to user-written

routines. Fields that exist in the standard MFG data base may be



added to data entry (FMT) screens and non-key fields may be de-
leted from those screens. The order of existing fields may not
be changed. Fields added to the data base by the user may not
be added to the screens.

Data retrieval (RET) screens, for all practical purposes,
may not be modified except to move fields (maintaining the same
order) and to change protected fields.

The new user may become somewhat confused by MFG's use of
the NEXT= parameter of a DEL screen, which usually indicates the
next screen in a sequence. In MFG it indicates the previous
screen, and is used to "back up."

Field editing may be changed within the different alternatives
offered by MFG (such as alphanumeric, numeric, etc.) as long as the
new editing is more restrictive. The size of fields may be dimin-
ished.

We have modified the JCL streams often, particularly with the
MRP module. Up to 15 levels of planning are available; Vetter uses
only seven. Since the analysis routines are performed by chained
STREAM commands, one need only change the last STREAMs of the last
level desired, e.g., MRP2007J, to chain instead to the last jobs
of the MRP process (MRP2100J and MRP2400J). In addition, MRP2400J
must be modified to turn the FILE and SORT statements for unused
levels into comments. Finally, the FILE statements in the last
MERGE are likewise deleted. Thus, to add another level of planning

is a relatively simple process of removing comment indicators.
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It is difficult, if not impossible, to modify MFG off-line
reports. QUERY has proved to be an invaluable tool in this regard.
In addition to the technique of producing a transaction file de-
scribed above, QUERY is extensively used directly for producing a
multitude of periodic and ad hoc reports. Purchasers should be
cautioned, however, not to permit any except trained technical
personnel to use QUERY for updates. It is very easy to get the
data base in such a state that the pointers, etc., are in very
bad shape. Additionally, updates lock the data base for a long
time. 1In general, avoid using QUERY for anything except retrieval.

D. Security. Probably one of the weakest aspects of MFG is
its security provisions. There are essentially four levels of
security: the MPE account structure, file lockwords, MFG origina-
tor numbers, and data base passwords.

The MPE password security is of limited value since it must
be known by large numbers of plant personnel to enable them to
use the system. Lockwords on user programs suffer from the same
problem, although all our System Administrator routines are so
protected.

Originator numbers must be entered by the MFG user before
access to most on-line functions. Some data retrieval and report
requests do not require originator numbers. These numbers, rang-
ing from 0 to 99, are assigned to individuals and groups and are
used for distributing the Transaction Register Report of EDCMAINT
and for controlling the functions that may be performed using each

screen. An originator may have any of three capability levels:

A-20.16



1. None

2. Modify

3. Add/Delete (which includes Modify)

Although access rights are assigned through MFG by fields,
we have found it more practical to regard the capabilities to be
attached to screens since to effectively use a screen, one must
have the same capability for all fields on that screen. Any par-
ticular originator must have Add/Delete capability for all fields
associated with him, not just a subset.

Originator numbers do have some limited value in protecting
against inadvertent but unauthorized behavior, but they have almost
no value in protecting against intentional misuse. Originator
numbers are restricted to only 100 alternatives and are printed on
so many reports that acquiring one seems a very easy process. We
have recommended to HP that the originator number be alphanumeric.
Although we were told that we could have 100 originators as long as
we had only 20 variations of capabilities, we discovered that only
20 originators are allowed, regardless of capabilities.

The system is installed with a system administrator originator
number with complete capability (in fact, there are numerous origi-
nators existing on the originally installed system which might be
deleted). It may be best not to have any originator with such capa-
bility, and only create it when needed. At the very least, the
standard administrator number should be changed since it is pub-

lished in HP documentation.
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A major criticism of the security is the data base protection.
Any user with the logon password and the data base password can
easily access (and update) the data base using QUERY. Unfortunately,
there is one master password for write access to all fields in the
data Base. This password is common to all three MFG data bases, is
the same for all MFG installations, is not at all cryptic, and even
worse is published in some HP literature! For the purchaser with
dial-up capability, a major vulnerability exists with regard to
the security of the data base. We have recommended to HP that a

unique password be established for each installation.

E. Production Operation. There are many batch jobs that must
be STREAMed to maintain the system. Data entry in EDC does not
directly update the data base, but rather appends a record to a
transaction file which is later used by the batch job, EDCMAINT,
to perform the updating. EDCMAINT also produces the off-line re-

- ports. I0S0400J strips certain information from the EDC data base
and updates part ‘information in the IOS data base. Other batch

jobs update the Edit Tables (which define screen field editing and
originators), delete parts from the IOS data base, etc. 1In addition,
we have created job streams for some QUERY reports.

Most of these batch streams require exclusive access to the
data base for correct operation. EDCMAINT is particularly tricky,
since it repeatedly requests and gives up exclusive access. If
someone logs into EDC between such accesses, EDCMAINT can abort in
the middle. It is not a big problem to restart it in the aborted
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