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Preface

Lloyd D Davis

Associate Editor, HP3000 IUG Journal

and

Chairman, Special Interest Group for Education
(S..G.E.D.)

The Publications Committee at the International
Meeting of the HP3000 IUG in Montreal in May, 1983
requested that two Special Interest Groups (SIGs),
those for Education and Medicine, should each contri-
bute an entire issue of the Journal from their respec-
tive fields. Accordingly, this issue is composed, with
one exception, of articles representing activities
associated with the HP3000 and its use in educational
environments.

The use of HP3000 in educational sites is varied as
users include both academic and administrative appli-
cations; many installations serve both types of users.
Sites include school districts representing grades
kindergarten through 12, vocational training
institutes, junior colleges, colleges, universities, con-
sortia, research institutes, and other institutions with
substantial training missions.

A request was mailed to all 650 readers of the quarter-
ly SIGED Newsletter, encouraging them to contribute
articles for this issue of the Journal. About a dozen
articles resulted from this mass appeal and from other
individual requests. When viewed from the very tight
timetable that was necessary, the authors did not
have more than several weeks in which to submit
articles. Hence, | believe those authors submitting
should all receive a vote of thanks from the readers of
this issue of the Journal.

This issue has papers in the HP3000 administrative
areas of education, representing topics such as
inventory control, library circulations, materials on
curricular planning and test creation, KSAM as an
alternative to IMAGE, a popular student records sys-
tem in use in California, and a management informa-
tion system from lowa. Academic topics include the
use of the HP3000 in dietary analysis, a popular career
guidance system, the use of a tree data structure for
supplying computer services information at Bryn
Mawr College in Pennsyivania, use of HP3000 in the
management programs at Purdue University, the

analysis of literary text, and the simulation of CP/M
and micro assemblers on the HP3000. An articie on
Hewlett-Packard’s efforts to support computer
literacy at the high school level in California is
included.

Some educational sites are experiencing difficulty in
finding one single machine that can handle all of their
tasks; a Southern institution has presented both a
philosophy with which to view that problem and poli-
cies to manage such a multivendor computer center.

The papers come from a variety of sources. Geo-
graphically, the states of Ohio, Tennessee, Penn-
sylvania, Oregon, Kentucky, Texas, Indiana, lowa,
Louisiana, and California are represented. Several kin-
dergarten through grade 12 school districts, four or
five small colleges, several regional universities, a
major Mid West university, and a large West Coast
junior college system have contributed papers.

Recently, HP’'s management made a public co -
ment of support for present users and active ard
aggressive marketing efforts for new and expanded
use of the HP3000 within education. With over 350
educational users in the United States, Canada. and
Mexico plus another 100 or so others scattered over
Central and South America, Europe, Africa, Australia,
and Asia, HP has built a broad, sound base upon
which to build even more sales in education. The
scope and breadth of the papers in this issue give
some sense of what is happening within the HP3000
educational community that SIGED represents and
serves. Other SIGED members and | hope that you are
as excited and pleased about this Journal Issue as we
are. We invite all to submit articles on their activities
to either the Journal or to the appropriate SIG
newsletter. If we can accomplish this threefold goal
of authoring of materials, creating an awareness of
educational usage of HP3000s, and fostering SIG
participation, we will have been successful.
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’(omating Academic Library
unctions: A Case Study

Randolph L. Whitson

Assistant Director of Libraries

University of Tennessee at Chattanooga Library
Chattannooga, Tennessee 37402

Phone (615)755-4469

Background

Early in 1980, the University of Tennessee at Chatt-
anooga (UTC) Library appointed an ad hoc committee
of librarians to investigate the possibility of automat-
ing the Library’s circulation functions. This project
was initiated as part of a five year grant to the UTC Li-
brary from a prominent local foundation. At that time
the UTC Library was serving a student population of
8,000 along with 2,000 other users. The Library’s col-
lections totalled some 800,000 volumes represented
by 200,000 machine-readable records. The Library’s
annual circulation was averaging 65,000 transactions
at one service location on the UTC campus. Both the
Library administration and the Library staff felt that
the manual circulation system which was in operation
at that time was terribly deficient and overly cumber-
some to patrons.

library committee already knew that computers
had been used for a number of years and in many dif-
ferent libraries to control the circulation of library
materials. Moreover, recent reports in the literature
seemed to indicate that the trend toward automating
this and other library functions was increasing and
that a wide variety of minicomputer systems was
becoming available from an ever-increasing number
of vendors. Although their review of the literature ini-
tially revealed that automated systems were not only
expensive (both to initiate and to maintain), the com-
mittee did find several good reasons to automate a
library’s functions and to automate them as soon as
possible. These included:

1) Cost containment (especially if a library like
UTC’s was growing rapidly and if computer
costs continued to drop and labor costs con-
tinued to rise);

2) Dramatic service improvement (especially in
terms of inventory control, file maintenance,
notice and bill preparation, statistics gathering,
management analysis and report generation);

3) Showcase for the library and the parent institu-
tion (especially in terms of introducing
students, faculty and staff to computer technol-
ogy in a practical operating environment).

1.commi1ttee also found that libraries which had
automated certain functions often incurred savings
which were used to improve other public services or

to introduce entirely new services. Both of these
options were of particular interest to the UTC Library.

Following their literature review, the committee drew
up the project outline listed below and immediately
began work on a set of detailed specifications for an
automated circulation system which would operate
more efficiently and effectively than the existing man-
ual system and one which would easily interface with
other library functions. The Library’s ultimate goal
was eventually to build a totally integrated library
system which would automate all of the Library’s
functions.

Project Outline
Phase 1/ Preliminary planning

Tasks Conduct a needs analysis
Prepare justification for automation
Survey the market
Begin preparation of library staff

Costs Upper & middle management staff time
Clerical & support staff time
Travel for on-site visits
Purchase of reference materials
Duplication, postage, telephone, etc.
Preliminary training

Consultant fees (optional)

Phase 2 / File conversion

Tasks Survey options for bibliographic file
conversion
Justify, choose and implement best choice
Plan patron file conversion

Costs Upper & middle management staff time
Clerical & support staff time
Equipment
Archival tape manipulation, loading and
testing
Site modification
Forms and supplies
Barcode/OCR labels

Consultant fees (optional)
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Phase 3 / Choosing a system

Tasks Prepare specifications
Evaluate proposals
Negotiate contract

Costs Upper & middle management staff time
Legal assistance
Duplication, postage, telephone, etc.

Consultant fees (optional)

Phase 4a / Implementation: Management

Tasks Appoint project manager
Supervision of project by project manager

Costs Project manager time
Clerical & support staff time
Training
Duplication, postage, telephone, etc.

Phase 4b / Implementation: Site preparation

Tasks Prepare computer room
Prepare terminal sites

Costs Technical consultant fees (optional)
Air-conditioning and humidity control
Utilities
Electrical connections, cables, conduits,
etc.

Furniture

Noise and static control

Security for equipment
Telecommunication equipment (if
necessary)

Phase 4c / Implementation: Training and public
relations

Tasks Prepare staff at all levels in all areas
Prepare user community

Costs Vendor supplied training
Staff time to train
Staff time to be trained
Equipment
PR campaign
Duplication, postage, telephone, etc.

Phase 5a / System costs: Hardware
Tasks Install and maintain system hardware

Costs CPU
Tape drive
Disk drive(s)
Terminals
Optical input devices
Printer(s)
Communication equipment
Interface equipment
Installation and shipping

Maintenance contract

Phase 5b / System costs; Software

Tasks Install and maintain system software
Costs Operating system software

Application software

Interfacing software (if appropriate)
Teleprocessing software (if appropriate)
Diagnostic equipment

Phase 5c / System costs: Telecommunications
Tasks Provide links from computer to attachments

if necessary g

Costs Modems, acoustic couplers, etc.
Auto-answer/auto-disconnect equipment
Cables, connections, etc.

Phase 5d / System costs: Testing

Tasks Ascertain that the system performs as
specified

Costs Project manager time
Middle management staff time
Clerical & supporting staff time
Forms, notebooks, etc.
Telephone, postage, etc.
Legal assistance

Phase 5e / System costs: Operation
Task Start and continue system operation

Cost  Project manager time
Operation staff time
Middle management staff time
Clerical & support staff time

Patron file conversion

Circulation file conversion %
Labeling of collection )
Documentation

Supplies (tapes, disk packs, labels, etc.)
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Qse 6 / Future development

Tasks Automate other library functions
Plan for equipment replacement
Plan for software revision

Costs Upper & middie management staff time
Equipment
Other

Turnkey Systems

All computer systems must be adapted to the tasks
they are to serve and some tasks must be altered to
meet the constraints imposed by computers. Tech-
nologies which offer varying capabilities and trade-
offs do exist. It is important to realize that automated
library systems vary greatly in terms of several impor-
tant characteristics, including:

1) Technology (whether batch, stand alone or
distributed)

2) Approach

3) Computer (whether dedicated to one or
several libraries)

4) Computer size

5) Function (whether single function or multiple
function)

WOftware source (whether in-house, transfer or
urnkey)

It became readily apparent to the UTC Library that
turnkey systems offered many important advantages
over the other software sources available. Develop-
ment costs of the system software, which are sub-
stantial, could be amortized to ail customers of a
particular vendor and a vendor could thus offer a sys-
tem at a price that was we!l within reach of many
libraries. Moreover, such a system could be modified
by a vendor for a particular library’s own environment
and because there are several customers with very
similiar products, vendors could also offer economi-
cal service and support.

The UTC Library found that the available turnkey
systems varied greatly and that these variations had
significant service ramifications. Such differences
included:

1) Programming tanguage
) Type of processing
3) Equipment
} Maintenance (whether by one or more
organizations)
5) Data stored (whether a full MARC or
abbreviated record)
ow data was stored (variable or fixed fields)
umber and type of library functions available
8) Degree of computer sophistication required
for operation
9) Other

Selection Process

With all these considerations in mind, the UTC Library
issued a Request for Proposal (RFP) for an online cir-
culation control system in August 1982. This RFP
contained fifty pages of detailed specifications and
related information for the acquisition, installation
and maintenance of an automated circulation control
system for UTC. Vendors were given 2 months to
respond.

Upon receipt of all proposals from qualified vendors,
the UTC Library committee carefully evaluated each
response according to a predesigned selection
process which included (1) a detailed cost analysis of
the initial and ongoing costs; (2) a checklist of mini-
mum requirements; and (3) point assignment sheets
filed out by each of the committee’s members in the
areas of hardware, software, system operation and
vendor responsibility. This evaluation process lasted
approximately eight weeks and resulted in the choice
by UTC of a system which features hardware from
Hewlett-Packard and a software package developed
by Virginia Polytechnic and State University.

The System

The Virginia Tech Library System (VTLS) is designed
to be an online, comprehensive, and integrated library
system. VTLS not only automates the traditional
library services, such as circulation, but also replaces
the card catalog and most other manual data files.
The system has been operational in its developmental
form since 1976 and is currently installed in several
locations in the United States and abroad. The salient
features of the latest release of the system include:

1) A comprehensive circulation control module;

2) Full online capability to retrieve and modify all
data;

3) The ability to handle full MARC records or
abbreviated records;

4) The ability to store,
holdings records;

retrieve, and edit serial

5) The ability to make global changes to author
and subject entries;

6) User-friendly screen design based on the
concept of screen networking;

7) Easy-to-read screens;

8) Ability to support multiple libraries with one or
more computers.
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Features which are currently under development
include: coded holdings, serials receiving and claim-
ing, acquisitions and fund accounting, additional
management reports, comprehensive (MARC-based)
authority control, and reserve reading room controi.

The UTC Library’'s hardware configuration includes
one HP3000 Series 42 with 2 Mb of main memory, one
7976 high speed tape drive, three 7933 disc drives, one
2608 high speed line printer, eleven CRT’s (five with
barcode readers), one 2635 printing terminal, one
remote support modem and one HP 125 microcom-
puter with a 2601 printer. The UTC Library’s host com-
puter is located in the University’s Computer Center
and is connected to the Library's peripherals via fiber
optics cabling.

The system utilizes barcode labels affixed each cir-
culating item in the Library’s collection and to each
library patron’s i.d. card as a means to link circulation
records to book and patron information. A label is an
adhesive-backed, machine-readable strip imprinted
with a barcode number. Barcoding is a method of
representing numeric or character information with
combinations of printed bars of varying thicknesses.
Each label in the UTC Library system also contains
eye-readable characters so as to identify the machine-
readable numbers.

Labels in the UTC system are either item or patron
tabels. Patron labels are produced on site with a bar-

code printer and simply contain a patron’s soc’
security number in machine-readable form. Item
labels are produced off site and contain a 14-digit ran-
dom number. The first digit of this number indicates
to the system the category of label (i.e. either item or
patron). The second through fifth digits form a four
digit library identification code, potentially useful in
distinguishing books which belong to other libraries.
The next eight digits represent a sequential number
that is randomiy assigned and unique to each item.
The last digit is a check digit.

In order to check out items from the library, patrons
are no longer required to sign a item card for every
item which they wish to borrow. Iinstead, Library staff
simply use a barcode reader and light pen to scan the
labels on the items and on the patron’s i.d. card. The
patron’s Social Security Number and the item’s
unique barcode number are then linked and the cir-
culation transaction is complete. The system is
programmed to prevent circulation whenever certain
problems exist, such as overdue fines, and to auto-
matically produce many of the notices and com-
munications which were once produced by hand. In
this way the system has met the UTC Library’s goal of
reducing the amount of patron and staff time involved
in the completion of circulation tasks and of increas-
ing the efficiency and accuracy with which thé
tasks are carried out.
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*ventory Control in the
Educational Institution

Greg Bean, Systems Manager
Northwest Local School District
Cincinnati, Ohio 45239

Phone (513) 923-1000 ext. 76

Introduction

Although accounting for an educational institution’s
fixed assets (furniture, fixtures, equipment) parallels
that for those of commercial organizations, there are
significant differences. “‘Fixed asset” packages writ-
ten for industry highlight such features as book and
tax depreciation methods, investment tax credit and
recapture capabilities; “inventory control” business
software is written either for the wholesale distributor
or the manufacturer. These differences can make the
available, “off the shelf” fixed asset or inventory con-
trol packages an ineffective and uneconomical alter-
native for the educational user.

This article will address the design and implementa-
tion of an inventory system that enables an education-
al organization using capital assets to make more
effective use of, and exercise better accounting con-
| over, such assets. The emphasis will be on the
lementation process, for the complexities found
there will present more of a challenge to the project
manager than the development of the software .

In the true spirit of providing support to user depart-
ments, | set out to research existing thought on inven-
tory control policies and procedures. The tough part,
as with many systems, is not to create that “glorified
file cabinet” called inventory control software, but
rather to provide the environment that would allow the
software to perform successfully. Therefore, this
article might be better entitled: A Practical Guide for
the Educational Administrator - Implementing Inven-
tory Control.

What Is Inventory Control ?

inventory Control = Property Control = Fixed Asset
Accounting = Equipment Accounting.

Consider, if you will, that each of these labels is inter-
changeable. What | call Inventory Control you might
call Fixed Asset Accounting.

For the purpose of definition the inventory control
system described in this article accounts for “‘equip-
ment” rather than ‘“supply” or expendable items.
Ohio’s State Auditor specifies the following criteria
8items to be classified as “‘equipment’’:1

equipment item is a material unit which meets all
of the following conditions:

1. It retains its original shape and appearance
with use.

2. It is nonexpendable. That is, if the article is
damaged or some of its parts are lost or worn
out, it is usually more feasible to repair it rather
than replace it with an entirely new unit (which
is not true with supplies).

3. It represents an investment of money which
makes it feasible and advisable to capitalize the
item.

4. 1t does not lose its identity through incorpora-
tion into a different or more complex unit or
substance.

The State Auditor provides guidelines in the form of
an alphabetical listing representing many of the com-
mon equipment items. Examples are computers,
desks, automobiles, typewriters.

Why Automate Inventory ?

The reasons and benefits for an inventory control sys-
tem will vary in importance from one institution to
another. However, each organization, large or small,
university or K-12 districts, will accrue a number of
benefits from an effective inventory control system.

¢ Reduced expenditures.

An accurate and timely inventory system will
show what assets are in use, the condition of
those items, and the expected life of the equip-
ment. With this information, more knowledge-
able decisions can be made which will avoid
duplication of equipment and other unneces-
sary purchases.

* Meeting regulatory requirements.

Often publicly controlled institutions are direc-
ted by statutory or other regulations to
adequately manage institution property. An
automated inventory system can fulfill such
regulatory requirements.

¢ Reduced losses.

A sound system uncovers disappearance, theft,
and unauthorized movement of equipment.

¢ Insurance coverage.

Information from the system helps avoid the
hazard of too little insurance and the waste of
too much. Additionally, an accurate and timely
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system provides equitable and prompt
insurance settlements.

e Project / program cost analysis.

The system assists in identifying property
acquired under sponsored research projects or
government programs whether such property is
owned by the institution, by the government, or
by another sponscring organization.

e Operational efficiency.

Inventory reporting provides the data necessary
for effective management of resources. Equip-
ment can be transferred to provide the most
efficient use of the asset and unnecessary
items can be eliminated.

System Description

Although the structure of an Inventory data base will
depend on the needs of each institution, the following
data items are found in most systems:

Inventory number
Description

Building

Location

Area

Equipment type
Serial number
Condition

Life

Acquisition code
Acquisition date
Acquisition cost
Replacement cost
Purchase order number
Account number
State/Federal number
Disposition code
Disposition date

Inventory number - Institution assigned number from
affixed identification plate or tag.

Description - Physical description and/or manu-
facturer’'s model number/style.

Building - Building number where the item is located.

Location - Room number or office designation where
equipment is located.

Area - Individual or department responsibie for the
item. For example the treasurer may be responsible
for equipment in a number of rooms or offices.

Equipment type - Equipment may be classified in dif-
ferent groups (e.g. audio-visual, computers ).

Serial number - Manufacturer’s identification
number.

Condition - The item’s physical condition.
Life - anticipated years of use for the item.

Acquisition code - Source of equipment acquisition
(e.g. purchased new, used, gift, etc.).

Acquisition date - Purchase date of equipment as per
invoice, date of receipt, or purchase order.

Acquisition cost - Purchase cost plus all expenses
incidental to acquisition. Assets acquired by gift
should be recorded at fair market value plus inciden-
tal expenses.

Replacement cost - Market value replacement cost
with consideration for physical depreciation, addi-
tions, and betterments to the asset.

Purchase order number - Purchase order number that
the item was ordered on.

Account number - Account number that was charged
with the acquisition of the item.

State/Federal number - Inventory number that is
assigned by a State or Federal program/project.

Disposition code - Coding for item to explain the
item’s retirement (e.g., sold, junked, lost, stolen).

Disposition date - Date when the item was remoQ
from use. B

Transaction Processing

Data is entered into the system via a VPLUS data entry
screen. Transactions basically fall into three
categories:

- Acquisitions (adds)
- Transfers (changes)
- Dispositions (retirement of assets)

Data is collected in a batch file and processed to
verify valid account numbers, building numbers (both
against the accounting data base), equipment class,
etc. and an audit report is printed.

Reports

The following reports are generated by the inventory
control system:

- Inventory master list
- options:
by building
by ID number
by account number
by equipment type

- Physical inventory report
- a turnaround document to facititate the count
process.
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-.ransaction audit report
- acquisitions, transfers, and retirements are
entered via the CRT and then listed in report form.

Implementation

Proper implementation of an inventory control system
requires the cooperation (both initially and on an on
going basis) of several functional areas within the
educational institution. Detailed written procedures
must be established and made institution policy.
Individuals that are to be affected by these policies
must be informed and made familiar with the aims
and personnel requirements of the system.

A decision must be made as to what items will be
inventoried. There should be a minimum item value
established that will qualify an item for entry into the
system. The basic principle: “The cutoff point is left
to the organization to determine and many may con-
clude that this cutoff should be fairly high to minimize
record keeping. While obviously each organization
will have to make its cutoff decision based on its size
and extent of fixed asset activity, the authors would
think that most organizations would establish a cutoff
between $100 and $250.”2 Considerable expense and
can be avoided by excluding from the system
y low cost items that are normally classified as
equipment but that fail below minimum standards set
for inclusion in the system.

The procedure for collecting the data and placing it on
source documents for data entry will vary depending
on the existing (if any) inventory system. The follow-
ing procedures are suggested approaches to the
implementation project:

Historical information on acquisition and cost should
be obtained from either purchase orders, invoices, or
other applicable documents. On some items, espe-
cially older ones, it may become impractical orimpos-
sible to devote the time and effort necessary to locate
the information; it then becomes necessary to estab-
lish valuations by visual appraisal. Once the historical
information is completed, the necessary field work
can be done to complete each record. The field work
should provide pertinent information such as present
condition and of course, location. The institution’s
inventory tag number should be affixed as the field
work is being done. During this initial physical inven-
tory other equipment that may not have been iden-
tified during the review of purchase orders can be
located (e.g. items donated to the organization).

In our case, purchase orders for the current year and
prior years were collected and arranged by build-

¥ Data forms were filled out for all items that met
the definition of “equipment” as described by the
Auditor and which had a value greater than the cut off
value. It then became necessary to notify the respon-

sible individual(s) for a given building that an initial
physical inventory will be taken. This notification
should assure cooperation in the count process and
allow ample time “to get the house in order”. Having
gathered the historical data for a large percentage of
the items at the preselected location, we then locate
(the detective work) and tag equipment. During this
process older items (items purchased more than three
years ago) can be appraised, tagged, and the appro-
priate information can be recorded on a data collec-
tion form. Once this initial inventory is complete,
information can be entered into the system.

Property Tags

The purpose of an inventory item tag is to assign a
control number to the asset. Several types of tags are
available from avariety of sources. After surveying the
available sources our district chose “AUTOGRAPH”
plates manufactured by Metalcraft, Inc. These tags
are serial numbered to individual specifications and
bear the irstitution name. Many options are available
for “coupy” on the tag as well as variations on
numbering (prefixes, suffixes, etc.), colors, and letter
styling. The major factors in our selection of this type
of tag were:

- economy
- permanence (affixed with strong adhesive)

- easy attachment (no screws or drilling holes)
- durability (not a fiimsy label or tape; .016
anodized aluminum)

Transactions

Policies regarding acquisition, movement, and dis-
position should be clearly defined. The following
matters should be addressed:

® Acquisition

Practice varies as to whether the system is
updated as the transaction occurs, or periodi-
cally during the year or at year end. There
should be an established, workable method
which provides for updating prior to audits and
statement preparation.

s Transfers

Items should not be moved from one location
(policy should further define whether location
means room or building, etc.) to another
without formal written authorization by the
proper authority. A source document should be
created for use in transfers of equipment detail-
ing specifics of the transaction (transfer to,
transfer from, approved by, etc.).
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¢ Disposition Conclusion
The asset considered for sale, retirement, or Whether an inventory package is purchased “off the
replacement should be evaluated for disposal shelf” or developed in-house, the effectiveness of the
by the proper authority and arrangements made institution’s policies and procedures as they relate to
for the physical removal of the item. A form implementation and on going use will ultimately
should be developed to report items that be- determine the success of the system.

come unserviceable or obsolete or that are no
longer needed by departments and offices.

¢ Physical inventory References:
The theory: if assets are properly recorded 1. Auditor, State of Ohio. Uniform School Accounting System
when acquired, and if retirements and transfers User Manual, Columbus, Ohio, 1983. p. D-16 to D-22.
are accurately recorded, the inventory, as 2. Gross, Malvern J. Principles of Accounting and Financial
determined by the physical inventory procedure Reporting for Nonprofit Organizations. Canada: John Wiley &
should equal the amounts shown by the Sons, Inc., 1979. p. 208-209.
records. A physical inventory report (“turn- Lynn, Edward S. Fund Accounting Theory and Practice, Engle-
around” document) should be distributed to all wood Cliffs, N.J.: Prentice Hall, Inc., 1974.
responsible departments so that they might Metalcraft Inc., 149 4th Street, S.W., Mason City, lowa 50401. How
identify and count items in their jurisdiction. to Plan a Protitable Property Control Program.

The report can then be returned indicating
discrepencies. All variations should be
investigated.
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ge Computer and the Critic or
Computer Support for the Analysis of
Literary Texts

Clay C. Ross, Jr.,

Professor of Mathematics and Computer Science
and

Jacqueline T. Schaefer,

Professor of French and Comparative Literature

The University of the South
Sewanee, Tennessee 37375
Phone (615) 598-5931

The assistance of the computer is particularly wel-
come in studies dealing with extensive bodies of
texts and wherever exhaustive vocabulary inventory or
systematic comparison is in order. At the University
of the South, the system for support of text analysis
consists of seven program packages:

I KWPREP Prepares, edits, and lists source
texts
Il FREQ Lists vocabulary in decreasing order of
frequency
Il KWIC Generates and prints concordances and
vocabulary
SORT Selects and prints specialized
concordances
V MAP Highlights selected words in a text
VI KWCOMP Compares vocabulary in two texts
VIl GRAPH Uses plotter to produce bar graph of
word occurrences

These packages were written during the years
1974-1976 in interpreted BASIC on the HP2000F. In
1980 they underwent a slight revision to make them
work more efficiently by taking advantage of new
features available in the BASIC on the HP3000 series
Hi. Then KWPREP and KWIC were compiled. This
provided a dramatic increase in speed during
concordance production and printing. Most valuable
in this respect were POS for locating delimiters in the
text and ADVANCE and UPDATE for writing the
supporting files.

The information obtained is essentially of two kinds,
quantitative [FREQ, KWCOMP, GRAPH] and con-
textual [KWIC, SORT, MAP], with output in several
forms, of which the most useful were: two vocabulary
lists with corresponding frequency counts, one
rarranged by decreasing order of frequency and one
alphabetically; concordances, paginated, showing
ﬁword, context, and location.

design was deliberately kept simple, but the
operation of and sample applications of the programs
may be of interest:
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I KWPREP. The source file produced by this program
is a BASIC formatted file consisting of a set of se-
quentially numbered text units stored one per record
as a number and one or more strings. The number is
typically a line number, and a text unit might be a line
or sentence or short paragraph -- so long as the line
number and text unit would both fit in 256 words (the
2000F record size).

Il FREQ. This program simply takes the vocabulary
and frequency counts, sorts in decreasing order of
frequency, and then provides a paginated listing of
words, frequencies, and relative frequencies.

A listing of the words by decreasing frequency of
occurrence reveals immediately the relative presence
of the structural element, or of the concept for which
a lexem stands in the text or texts. This objective reor-
dering of the data alerts the critic to the salient con-
cerns of the text revealed by the concentration of the
vocabulary.?

An alphabetical listing provides easy reference to the
frequency count of any lexem, or lexical unit, and of
any family of lexems by simple addition. For instance,
the program has been applied to names and denom-
inations of protagonists in a narrative, in order to
assess the relative importance of their various roles.
Alsoit has been applied to the analysis of the distribu-
tion of personal pronouns; (1) the self-centered first
person singular as opposed to the unifying first
person plural; or (2), in some languages, the balance
between formal or intimate second person; all of
which yielded crucial information on the
protagonists’ attitudes and relationships.

However, one cannot insist enough on the fact that,
except in the dictionary, lexems carry meaning only in
relation to their context. The FREQ results must
therefore be used always in conjunction with a con-
cordance produced by KWIC. The concordance also
provides corrective factors for the quantitative data
which may be necessary since the computer lists
under the same heading words, graphically identical,
but semantically different.
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I KWIC. This large package contains several subpro-
grams and manipulates four BASIC formatted files
having these standardized names and the indicated
functions:

<text> The source file described above

<text>K The primary intermediate output, consist-
ing of key word, number of occurrences, initial toca-
tion, pointer to duplicates in <text>D, left link, and
right link, with each record containing a block of 10.

<text>D A collection of linked lists whose heads are
the pointers in <text>K and whose entries are
[tocation, pointer to successor], blocked 43 per
record.

< text>C A file containing 0 or more words which are
not to be processed as key words. (The COMMON
words.)

Upon first running KWIC on a particular text one
requests that the actual location and sorting of key-
words be done. When t+i= is completed, and on any
subsequent run, the vocabutary can be listed or ail or
part of the concordance can be produced. Available
selection criteria for producing partial concordances
are:

¢ A particular word

¢ Any word which lexically follows a given word
or syllable

* Any word which lexically precedes a given
word or syllable

* Any word which contains a particular syllable

* Any word which terminates with a given letter
or syllable

As has been noted? a concordance “‘can and should
give rise to new and multiple readings of the text.”
The context of any given lexem can be read vertically
to reveal its paradigm, or horizontally to identify its
syntagmatic function. The definition of a term may be
attempted, specific to a text or to the author, if the
author used the same word in other texts.

Partial concordances find multiple uses such as the
analysis of rhyme patterns, alliterations, and asson-
ances, verb tenses, or for instance case endings when
dealing with inflected languages.

IV SORT. This is a collection of programs chained
together which allow selection of a set of words from
the key word files of one or more texts. These words
are then used to produce essentially a combined con-
cordance from the various texts, in the sense that
each occurrence of every selected word is writtentoa
file, along with its location in the text, left context,
right context, and text identifier. Once done, these
five-field entries can be sorted as often as desired on
any set of fields, and the resulting special concor-
dance printed. When no more sorting is desired for
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this set of words, a new set can be selected and the
process repeated as often as desired.

FOL.
FOL .
FOL: <0 w1 0 tAT4T,
FOL: <OAMTL, e Fiet e
. H FOLE !
PROESCRIFD (o FOLFS GEND,
I o»UT MATIN S FOLTS .
LI FULS A MARKE Rt Ml
il PO S

Ve . '
DtEntent ok Lo

Figure 1. Fragment of a partial concordance of the semantic field of
'FOL’ (fool) alphabetized by right context within keyword. The
language illustrated in all figures is mediaeval French, and the texts
are the Berne (TRSTFB) and Oxford (TRSTFO) versions of the Folie
Tristan poems.

Figure 2. Fragment of a partial concordance of the semantic field of
'FOL’ ordered by line reference within keyword.

Smaller concordances of lexical, semantic or concep-
tual networks, be they unique to one text or com

to several, allow the demarcation of conceptual fieR&
If the words are retrieved in the order in which they
appear in the texts, the career of these concepts can
be traced, separately as well as in parallel or antitheti-
cal combinations, through an entire text, or several
texts simultaneously.

V MAP. This program accepts, as input, a source file
of a text and a list of words. It then lists the text line
by line so that all words not in the specified list of
words are replaced by ***...*, thus highlighting the
chosen words which appear unmodified. This offers
the visual representation of the presence of a word, or
a set of words in an entire text.

Figure 3. MAP of the opening 24 lines of the Oxford Folie Tristan
illustrating the heroes’ plight and Tristan’s suffering, mental agony,
and wish for death.
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’KWCOMP. Compares two key word files <text1>K
and <text2>K produced from different texts by list-
ing alphabetically and counting words which are

¢ unique to the first text
e common to both texts
* unique to the second text

A summary of the various totals is provided.

COMMON TRSTER

108  FOL
369
370

FCLAGE
FOLE
109  FOLES
493 FOLIF

371 FOLOR
FOLS

372

373

FONDRE
FONZ
495 FORCES
110 FOREST

374 FORMANT
111 ¥DRS
496
497
498

FORT
FORTF
FOU4N

375 FOUS

Figure 4. This is a fragment of the semantic field of '"FOL’". It was
produced by VOCOMP.

mples of the use of this feature include the

parison of different renderings of a common
basic text by different authors; of the successive
revised versions of one text by its author; and of
similar, but not identical, formulations of the same
topic.

VII GRAPH. This program operates on a text file and a
collection of words to produce a bar graph on a
standard sheet of paper. The text lines appear from
left to right with the bar height at each line being
proportional to the number of occurrences of
members of the word collection which occur on the
line. The base line of the plot is always 10 inches, so
several graphs can be compared by drawing them on
the same sheet using different colors. When they are
gathered in one diagram, comparison of word location

helps us understand the dynamics of the text(s).

The complete package of programs has been used for
research on two mediaeval poems which develop the
same episode of the Tristan legend and whose
different tonalities had been judged so far exclusively
by criteria external to the texts.3

it has proved both useful and exciting, in various
literature courses, for instance to approach reputedly
difficult texts such as T. S. Eliot’'s Waste Land, or
Vale'ry’s “Le Cimetie‘re marin,” or to demonstrate the
common characteristics of Baroque poetry across the
barriers of national languages. In yet another course,
one student project illustrated the estrangement of
two heroes of Racine’s Andromaque by comparing
the concordances of their respective speeches, and
analysing the specific mental universe which each
revealed.

This is, of course, an ongoing project. We plan to add
a program for producing lemmatized concordances, in
which each lexem will be identified syntactically as
verb, noun, adverb, etc. and listed under its lemma,
i.e. canonical form as it would appear in the diction-
ary. There its total frequency of use would be given,
along with every occurrence of each variant, with its
line reference and surrounding context.

Notes.

1. It must be remembered that on all quantitative data, statistical
tests have to be applied in order to establish the hypotheses
concerning the variance within the individual text, or between
several texts. The Pearson chi-square test, with Yates’ correction
for small numbers, was used for variance between two elements;
the analysis of variance, or the F test, was used for variance
between groups of more than two elements.

2. Paul Tombeur in Vox Latina: Belgian Initiatives in Data Processing
the Intellectual Languages of Europe, A.D. 197-1965 Computers
and the Humanities, 12, No. 1-2 (1972), 15.

3. The results may be read in Towards a Poetics of the Mediaeval
Tristanian Universe: A Computer-Assisted Analysis of the Folie
Tristan Poems, by Jacqueline T. Schaefer in Tristania, VI, No. 1
(1980), 3-18 and No. 2 (1981), 3-22.

13

Gomputer ,

Museum




OF THE HP 3000 INTERNATIONAL
USERS GROUP, INCORPORATED

JOURNAJ,

The SIGI Career Guidance System
for the HP3000

Bill Toll, CDP

Associate Professor of Computer Science
Associate Director of Computer Services
Asbury College

Wilmore, Kentucky 40390

Phone (606) 858-3511 X 237

This article will discuss two related topics: the SIGI
career guidance system and its conversion to run on
the HP3000 computer. SIGI (System of interactive
Guidance and Information) is a computer based aid to
career decision making, created and marketed by
Educational Testing Services of Princeton, New
Jersey. “SIGI” is a registered trademark of ETS.

SIGI is designed for students enrolled in, or about to
enter, two or four year colleges. It is currently used at
approximately 250 locations. SIGI is not intended to
replace counselors, but to improve the quality of the
counseling effort.

In the first section the purpose of such systems, their
function and the reasons for the selection of the SIGI
package will be discussed. Also included will be an
overview of the SIGI software and its format as seen
by the user.

The second section will discuss the conversion of the
package to the HP3000 with the hope that a look at
some of the issues involved and problems faced will
be of benefit to others who may need to convert
software.

SIGI and Career Guidance

College students today are very career oriented. They
want to be prepared for a career immediately upon
graduation and, therefore, need to have a career goal
in mind as they study. A career guidance system
should as a minimum provide a wide variety of
information about as many careers as possible and
the preparation necessary to enter them. It should
ideally go beyond merely providing information and
should assist in the decision making process.

Asbury College is a small Christian Liberal Arts
college with approximately 1125 students. Our
students are becoming more concerned about
properly preparing for a career; an obligation was felt
to assist them as much as possible. Another
important issue in the college world of today is
student recruitment and retention. The ability to
assist students in the important step of career choice
was viewed as an asset to our recruitment program. A
study of the students who left Asbury College before
graduation found that many of them did so at least
partially because of a lack of clearly defined goals
toward which to work. It would require the retention of
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only a few students to match the cost of a system
which could help meet these goals.

While searching for a career guidance system, several
factors were considered. Among these was the ease
of use for a student with no prior computer exposure.
Other important considerations were the quantity of
information available, the manner of presentation and
some attempt at providing the student with a way of
evaluating the information. We felt that SIG! was the
obvious choice for our needs.

In addition to providing information on approximately
200 careers, SIGI provides a very “slick” packaging of
its information with effective screen handling.
Techniques, such as leaving certain information on
the screen while providing auxiliary information in
overlays on other areas, are used extensively. T
overall appearance is one which keeps the attenti
of the user without seeming to be busy or distracting.
When multiple items are selected from a menu of
possibilities, each selection is flagged as it is made.
Simple bar graphs are also used to clarify certain
points. SIG| is easy to use in that it requires the
student to use the keyboard only to input numbers
and to advance to the next screen, by pressing the
NEXT key (space bar), or to obtain a printout of the
screen by pressing the PRINT key (period). All
questions are given in multiple choice format. There
is no need to use the carriage return.

One of the strongest points in favor of this particular
package is that it attempts to force a student to clarify
his values and to use these values to narrow the range
of potential careers to research. In the process of the
selection of careers to study, instruction is given in
basic decision-making processes. SIGI does not
attempt to make a career choice for anyone, but offers
a systematic exploration of career options. Above all,
SIGI forces the user to think.

As viewed by the student, SIGI consists of five parts.
Normally a student will complete one of these
sections in a single session, although the provision is
made to exit from the first section and complete it ata
later time. A typical user will require 2-3 hours
complete all of SIGI, with this time divided into 5 o§
sessions. There are also programs to provid
management functions such as adding and deleting
student users and monitoring their progress through
the program. The answers to questions and tentative
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.'eer decisions are kept confidential.

The first section of SIGl is the VALUES section. Here,
the student is requested to rate the importance of ten
values (high income, prestige, independence, helping
others, security, variety, leadership, working in the
main field of interest, leisure, and early entry) on a
scale from 1 to 10 with the sum of the rating points
being restricted to a total of 40 to force the student to
prioritize his values. Possible fields of interest are
scientific, manual/technical, administrative, personal
contact, verbal and aesthetic. A game is then played
in which the student must make a choice from two
possible fictional occupations which exhibit certain
of the values. Shortcomings of the chosen occupation
or advantages of others are mentioned, and the
student again needs to choose to retain his present
occupation or to trade it for another.

Inconsistencies between these choices and the
stated priorities are displayed in the form of a
balance. The game continues until SIGl can judge the
relationships between all the values. A chance is then
given to modify the weights previously assigned to
the ten values. These value weights are presented
often in other sections as a reminder. The values
section seems to be the favorite of most users. It is
also the section that makes SIG| unique and more

able than other computer guidance packages

amined.

The LOCATE section of SIGI allows you to choose any
five values and rate their importance. For example, a
user may require a below average, average, or above
average amount of variety. The occupations are rated
along the same guidelines and a list of occupations
meeting the criteria is given. For example, a desire for
the scientific interest field, a great amount of
independence, an average amount or more of
security, a great amount of opportunity to help others
and a lack of concern for leisure results in a list of 6
occupations. This list is repeated later in other
sections to serve as a reminder of occupations to
investigate. The student may also ask how any given
occupation compares to his stated values to
determine which criteria caused its rejection. One of
the benefits of SIGI is that career possibilities have
been evaluated in these categories by experts in the
field.

The third section of SIGi is COMPARE in which up to
five questions can be asked about any three
occupations at a time. There are 28 questions from
which to choose including the definition of the
occupation, beginning pay, chances to lead, prestige
level, variety, national employment outlook and

curity. The answers to a given question for each of
é requested occupations are displayed at the same

me for comparison. A reminder list of occupations
selected by the LOCATE section is presented
although questions can be asked about any occupa-
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tion. Values are again listed to aid in the choice of
questions. Answers to the questions are updated
annually by ETS.

The PLANNING section of SIGI allows the examina-
tion of preparation programs for the occupations.
Entrance requirements and typical college courses
are listed. An attempt is made to cause the student to
evaluate the risks and his chances of success in
preparing for a given career. For instance, the amount
of preparation time required is listed and the user is
asked if he is willing to make that commitment.

The final section of SIGI is STRATEGY where the
rewards and risks are evaluated. An illustration
involving the purchase of an automobile is used to aid
the student in developing decision-making skiils.
Louis Logic needs to buy an automobile but none of
the available models is perfect, so he must determine
his values and their relative importance and discover
how each model compares for his set of values. The
rating for each value of the occupation being
evaluated is multiplied by the student’s weight of that
value, with the sum of these being defined as the
desirability sum. In a similar manner, the student
estimates the probability of successfully preparing
for, and entering, an occupation. This probability is
then used in conjunction with the desirability sum
and compared for different careers to aid in making a
tentative career choice.

As can be seen from the discussions of the individual
sections, the concept of values - the satisfactions
desired from an occupation - ties together the
sections of SIGI.

A student is required to complete all previous
sections of SIGI before preceeding to the next. Once a
student has completed all sections, he may redo any
of the sections in any order desired. This process
allows for review or evaluation of other possible
occupations.

The Conversion of SIGI

The choice of SIGI to aid in career guidance on our
campus was simple because of the features already
mentioned. Unfortunately, there was no version
available to run on an HP3000 computer. After some
deliberation the decision was made to convert the
package. SIGI was originally written in BASIC-PLUS
for the DEC PDP-11 computer system, but a
FORTRAN version had been written and modified to
run on several other machines. ETS recommended
that we purchase the PR1IME computer version from
the State University of New York at Brockport, which
we did. This choice was probably a mistake, in that
the PR1ME machine is much like the PDP and very
much different from the HP. An IBM version would
probably have been a better choice because of more
compatibility between FORTRAN versions. The code
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we received from SUNY-Brockport did not have all the
bugs removed as it was a preliminary version, and
indeed could not have compiled on any machine
because of some basic FORTRAN errors.

The SIGI program is actually an interpreter for a
language named RIL which was developed for this
purpose. The instruction set of this interpreted
machine is very much like that of the PDP and,
therefore, is oriented towards its architecture. The RIL
pseudo machine has a multiple stack structure and
would be worthy of study for its own merit.

There are some advantages to this approach.
Significant changes to the SIGI program as viewed by
the user can be made by changing the code that is
interpreted without changing the interpreter so the
programs run by the user do not change. The RIL
language was designed to be a good language for the
expression of the types of operations necessary for
the sophisticated screen manipulations and data sub-
stitutions done by SIGI. it is also a good approach in
that it provides for easy testing of new additions or
modifications.

During the conversion process, a new appreciation
was gdained for the strong variable-typing
characteristics of HP. For instance, subroutines
written with one dimensional arrays in mind were
passed two dimensional arrays in the code we
received. HP FORTRAN requires exact type and
dimension matching between parameters and
argusients. Such problems and others kept us from
using character variables without totally rewriting the
package.

Often, the original BASIC-PLUS code was the only
way to determine the intent of what was being
rewritten. It was tempting to begin from scratch,
especially when one more instance of undocumented
conversion factors was found in the FORTRAN code.
These were a problem because PR1ME assumes the
ASCII parity bit to be always 1, where HP assumes a 0,
causing the decimal values in the comparison state-
ments to be incorrect because of the leading bit of
each halfword. Although the original language for
SIGlI was BASIC, it would have been extremely
difficult to write the package in HP BASIC because
the data to be displayed on the screen was
manipulated in 1024 byte blocks and HP BASIC
character strings are limited to 255 characters.

The package, as received, did have one very nice
feature. Various terminals can be handled easily by
reading their cursor control sequences from a file
which is easily set up during the initialization of SIGI.
Terminals without such features as erase-to-end-of-
page and erase-to-end-of-line are supported, but their
action is too siow to be of practical use. Hewlett-
Packard terminals perform very well, especially the
2621P with built-in printer. Also implemented was the
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capability to do a screen dump to a spooled printer
that other terminals could be used. Because of the
sophisticated screen manipulations, SIGI screen I/O
is handled by the FREAD and FWRITE intrinsics after
proper initialization with FCONTROL, FOPEN and
carriage control sequences.

After the code was converted, the next major hurdle
was in reading the data files supplied by ETS,
including the frames to be displayed and the RIL
machine code to be interpreted. ETS followed a
pattern seen at other PDP installations - they insist
on sending everything out in PDP backup format. |
believe they would also find it interesting if they
needed to read a STORE tape from an HP shop. This
problem was solved with a knowledge of the format
used and a few simple programs which found the
logical record boundaries, and reblocked the disc file
produced by reading the 2 Kbyte record tape. We also
discovered that, although their tape was a subset of
the ANSI standard for tape labels and HP supports a
subset of the same standard, they are apparently
different subsets. In the fall of 1982, ETS switched to
a VAX system. Now we could recognize the tape as a
labelled tape, but could not read it when treated either
as labeled or unlabeled. We finally convinced ETS to
send a nice simple unblocked, unlabeled ASCI| tape.
We have provided other users of HP3000 SIGI wj
store tapes of the converted files. é
The completed HP3000 version of SIGI consists of
approximately 8600 lines of FORTRAN source and
3600 data records of 1024 bytes each. The data frames
are organized so there are a minimum of blanks
between information so that this data file represents a
large amount of information supplied by ETS. In
addition, the RIL code to be interpreted consists of 39
records of 1024 bytes each.

The capability of the HP3000 to allow multiple users
to share one code segment is helpful, however each
user must have his own data segment which needs to
be the system maximum of 32K. At one point, before
some unneeded array space was eliminated, an
attempt was made to use an extra data segment by
splitting a large two dimensional array into 2 pieces,
one half in the normal data segment at any time, and
the other in the extra data segment. This approach
quickly proved to be a disaster because one set of
circumstances caused a 1024 byte transfer between
the two halves which resulted in 2048 exchanges of
the array halves and a rather long wait for the
particutar display to appear. The data was later
trimmed to fit comfortably into one data segment.

The results of this conversion effort was a SIGlI
package which performed identically to the original
and was very helpful in our counseling work. It
however, almost too slow to be usable. Stude
became bored waiting for the display to change and
two SIGI users on the system brought about a
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‘ticeable performance degradation. Our system at
the time was a Series |ll with 1 Mb and a typical load
of 12-16 sessions.

Our initial effort was merely to get the code function-
ing properly in time for the opening of the Fall quarter
and had involved the work of two people for about half
of the summer of 1981. During the summer of 1982 an
effort was made to improve performance with the
likely alternative being the purchase of the
microcomputer version of SIGI. In what seemed to be
just short of a miracle, a revision of the code resulted
in CPU times that were less than one-tenth of the time
previously required.

To find the bottlenecks we logged each RIL instruc-
tion to disk as it was interpreted, along with its
execution time, and wrote a program to analyze this
data. Not surprisingly, we found that /O was done
often. The major activity of the program is finding and
displaying the proper information with the rate of
display being dependent upon the student. Upon
inspection, it was discovered that data was read in
packed format, unpacked for comparisons and
searching, and repacked for output. Reading and
writing in unpacked format resulted in a significant
saving of CPU resources.

hough the codes involved for searching the display

s for data and substitution information for the
correct occupation were executed relatively rarely,
they consumed a significant fraction of the CPU time.
Upon study of the code involved it became clear that
two things, which should not happen, were being
done. First, the searching was being done in a strictly
linear fashion. A record was read and searched and if
the data needed was not found, the next record was
read and searched. Typically, one would be searching
for information for 3 or more occupations which were
not entered in order and were not sorted prior to the
search. Therefore, the search began at the beginning
for each item. To remedy both problems, a program
was written to build an index file so that direct reads
could be used to find the proper record. Before this
improvement, after occupations matching the values
were found in LOCATE, several minutes could be
spent waiting for the internal occupation numbers to
be converted to corresponding occupation names.
Now this display appears almost as fast as it can be
printed.

Summary

SIGI has been found to be an effective aid to career
counseling. As distributed by ETS, it contains much
information which is presented in a very appealing
d sophisticated way. In the process of conversion
his package to run on the HP3000, much has been
learned which has been of value in other conversion
efforts.

SIGI has made a very favorable impression at Asbury
College on both the counseling staff and students. At
present we are anticipating its use by all new
students during the 1983-84 school year.

Following this article are typical SIGI displays from
the various sections. These displays are copyrighted
by Educational Testing Services.

Further information on SIGI can be obtained from
Educational Testing Service, Princeton, NJ 08540.
Information on the HP3000 conversion is available
from the author.
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AEX]Y K0Tk data, experimerts, analysis, mathematics
: chemist, hatanist, economist, physics teacher.
{2) MANUAL'TROHNICAL--things, machines, tnols, electronics,
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welcome to the Strive Employment Agency.

The jobs currently available are listed below.

(1)

GRTHOLOGIST
This is a wonderful job if you like activities in the scientific
field of interest., You spend mast ot your time working with
scient1sts, Y¥You help them make nhservations (sometimes on
fantastic instruments), collect data, and calculate ana analyze

the results of their work.

(2}
MOGULTST

This job, Mogulist, gives you a 1ot of prestige in your community.
Hecause you're a Mogulist, clerks will re courteous in st es, hanks
w111 cash your checks instantly, police will overlook minar trafti
offenses, your name will he 1n the newspaper in a nice way, and you
will be asked to scrve in fund drives and on advisory committees,

Press (1) or (2) to show which job you prefer.

TWO OF THFE FICTTONAD JOBS IN VALUES GAMF
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These accupations meet your speciflcations

values for locating

occupatinns; 129 Dentisk
159 Physivian
205 Speech Patnclogist/Audiologist
{1) Interest Field 236 optometrist
ENTIFIL 270 Psychologist, Clinical/Counseling
298 pndratrist
(2} Independence
A great amcund
(3) security
An average amount
(4) Help Others
A great amount
t5) Leisur:
PDon't carc. A small amount OK.
all neougations Fit this spec. Fress BEINT (tor a copy) or MEST.
TIST OF JORS MEFTING SELECT LN ORI RIA
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Top earn:ng possibilities {1981-82)2
270 Psychologist, Clinical/Counseling
Hest esbimate: college (9-10) mo, contract), $34,000-S43,000. Top
164 of fea. gnov't psychologists earn $45,800-5S50,000/yr.

129 Dentist
Rest estimate: many general ractitioners and specialists in
independent praclice car: over $80,000 per yeac.

152 physician
Ahout 10% of office-based M.D,'s earn over S150,000 per year,

TYPICAL ANSWERS FRUM CUMPARE

*Inis display material copyrighted by Educational Testing Services

270 pPsycholoyist, Cilinical/Counsatling

You have chosen a professional occupaticn. That weans you must
jet a pachelor's degree and then 3o to graduat2 school, 1f you start
At a3 comrunity college, you will have to transfer,

The total amount of time you have to spend in preparation varies
from occupation to occupation. The minimum is FOUR years ot college
plas ONE year of graduate school. For most ocuoupations graduate
schoel #ill take TWO or THREE years, and often more. A later display
will show y2u the tull educaticnal requirements,

So the first decision you have to make is this: Are you willing
Lo invest a large chunk of time 1n preparing for this occupation?

(1) Yes, willing t9 spend tne time,

21 N0, not willing t> spend the time, I want to switch to
arother nccupation,

PLANNING SECTION

*rhis display material copyrighted iy Educatinnal Testing Services

270 psycholegist, Clinical/Counseling
You must have a master's degree or Ph,D. to become a professional
psychologist (with only a bachelor's degree your opportunities will
be limited). For best preparation:

1. Enroll in psychology in college.

2. If you start at a community coliege, take courses required for
transfer after 1 or 2 years to a 4-year college with a bachelor’'s
program in psychology.

3. Get bachelor's degree,

4. Select a graduate school with a program in clinical or counseling
psychology. Take tests required for admission, Both master's
progyrams are available; most psychologists have the Ph.D.
Admission may be very competitive,

5. If you plan to enter private practice, you will need a state
license and a Ph.D. (in most states). School psychologists in
public schools must be certified., CHECK STATE LICENSING AND
CERTIFICATION REQUIREMENTS.

Press PRINT or NEXT

PLANNING SFECTION

*This display material copyrighted by Educational Testing Services
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Computing at Purdue University’s
Schools of Management.

Ben L. Mays

Director of Technical Services,

Purdue University

School and Graduate School of Management.
West Lafayette, Indiana 47907

Phone (317)494-4534

The School of Management and Graduate School of
Management are located in the Krannert Building and
the Krannert Center for Executive Education on
Purdue’s campus in West Lafayette, Indiana. The
schools have an enrollment of about 2400
undergraduates, 250 students in the Professional
Masters Program and another 100 in Doctoral
programs. There are around 80 full time faculty and
another 100 visiting faculty, lecturers, and graduate
instructors. Degree programs include Bachelor of
Science in Industrial Management (B.S.1.M.), Bachelor
of Science (B.S.) with a concentration in management,
accounting, or economics, Master of Science in
industrial Administration (M.S.1.A), Master of Science
in Industrial Relations (M.S.1.R.), Master of Science in
Management (M.S.M.), Master of Arts in Teaching
(M.A.T.) in economics, and Ph.D. degrees in manage-
ment, economics, or organizational behavior.

The schools are relatively new on campus, having
developed from a need for further management
training for engineering majors and others with
backgrounds in the various fields of science. The
undergraduate school was established in 1958 and
the graduate school in 1962. Their academic
computing activity, until 1982, was concentrated in
the central computing facility on campus, Purdue
University’s Computing Center (P.U.C.C.) which
provides support for academic computing for several
schools of the university. P.U.C.C. employed three
Control Data Corporation computers (6500 and 6600
with Modcomp front end processors) which have been
additionally implemented by Digital Equipment
Corporation 11/70 and 11/780 systems and (within the
past year) a Control Data Corporation CYBER 205
system. During the initial years, academic computing
was done on a punched-card batch mode basis. The
punched-card operation is being phased out in favor
of video terminals, which are interactive in terms of
setting up a program, but computing itself is still
batch mode.

in late 1981, in conjunction with Hewlett-Packard, an
interactive mode Hewlett-Packard System 3000,
Series 44, computer was installed in the Krannert
building. The system at that time consisted of the
C.P.U., 1.5 Mb. of main memory, a 7970E, 1600 b.p.i.,
tape drive, a 7925M, 120 Mb., disk drive, a 2608A, 400
l.p.m. printer, a 2635B printing terminal, eight 2621B
character mode terminals with integral printers, two

2624A block mode terminals, a 2647A intelligent
graphics terminal and a 7221C eight-pen plotter. A
non-Hewlett-Packard terminal (General Terminal
Corporation GT 100A) was also obtained to provide a
terminal with video output that could be coupled into
large monitors or video projectors for those instances
where an instructor or lecturer would want to employ
the computer in a classroom, workshop, or seminar
setting. The original software consisted of the
operating system (MPE IV) which included
IMAGE/3000, a database system, KSAM/3000, a keyed
sequential access method file system, and V/3000 and
VPLUS/3000, batch forms entry, along with Hewlett-
Packard’s COBOL, FORTRAN, BASIC (interpreter and
compiler), SPL/3000 (System Programming Language),
DSG/3000 (Decision Support Graphics), and Scientific
Library/3000, and a collection of some statistical an
error functions. Q

By January of 1982 (the beginning of the Spring
semester) the system was released for use by faculty
and students. It was decided to make it available to
faculty and graduate students for research, graduate
courses, and studies for theses and dissertations and
to administrative personnel for various data bases,
while keeping undergraduate usage and large
statistical and financial packages that lent
themselves to batch mode operation on the P.U.C.C.
system. Our initial strategy was to build our program
toward overcoming the apprehensions of those who
were unfamiliar with computing, or who had had
problems in working in a batch mode environment.
Towards this end we concentrated our programming
efforts on developing packages of documentation on
various uses of the system, looked into purchasing
commercial and educational, financial and statistical
packages that would be relevant to the courses being
taught, developed and presented workshops for
students and faculty and had discussions with
business firms and other universities on what they
had found to be worthwhile. in a short time we had
acquired |[.F.P.S. (Interactive Financial Pianning
System), an extensive financial package from the
Execucom Corporation, 1.S.E.A. (Interactive Software
for Econometric Analysis) from John Eaton of the
London School of Business, LINDO (Linefs
INteractive and Discrete Optimizer), an interacti
system for linear programming developed by Linus
Schrage of the University of Chicago’s Graduate
School of Business, QSTAT, an interactive statistical
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‘alysis program by Mike Biderman of the University
of Tennessee at Chattanooga and programs from the
Hewlett-Packard Users Group Contributed Library and
System tapes.

The initial use and acceptance of the system was
quite successful. It was helped a great deal by the fact
that Hewlett-Packard’s System 3000 is basically very
user friendly. By the beginning of the Fall Semester of
1982, several programs, both administrative and
academic, had been developed internally and were
being used in coursework and some seminars for
executive groups in business firms. By late Fall we
had added MM/3000 and PM/3000, Hewlett-Packard
manufacturing and production control management
programs, PASCAL/3000, HPSLATE, a text editing
package, and programs from the Users’ Group Library
and System 2000 tapes, some modified and brought
up to date for our system.

By Spring of 1983 we had around 140 Master students
taking courses in which various computer programs
on the 3000 were being used, along with several
faculty, doctoral students, and administrative
personnel using the HP3000. We continued our
programs of offering workshops for students and
faculty, of generating documentation for the

initiated and of obtaining programs. The system
Qs enlarged by expanding the memory to 2.0 Mb.,

nnecting in a 404 Mb. second disk drive, Hewlett-
Packard type 7933, and modem capability to enable
the system to be accessed by phone line from other
terminals and personal computers. We also added
several software packages including HPDRAW, a text
and figure design package, HPEASYCHART, a
program to allow the inexperienced user to generate
various kinds of charts, OPT/3000, a system optimiz-
ing package, DICTIONARY/3000, a data dictionary and
directory, REPORT/3000, a report writer for data
formatting and reporting, INFORM/3000, an
interactive inquiry and report generation facility,
TRANSACT/3000, an application development
program, TDP/3000, a text and document processor,
MATH/3000, a matrix type electronic spreadsheet
program, and self-paced tutorial programs including a
tutorial on BASIC which was developed internally
from one of the Users Group programs.

At that time, construction on the new building for our
Krannert Center for Executive Education was nearing
completion and our first accelerated Master’s
Program in Executive Education began. The concept
of the program was to have the enrollees, executive
personnel from business organizations who wished to
obtain a Master’s degree through this intensive
design, access our computer through telephone

dems for the preliminary coursework and interface

h our faculty on the program by means of an
electronic mail system. They would then come on
campus for an intensive two week session, return
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home and continue the program through the modems,
obtain tests, do coursework, and use the electronic
mail interactively between themselves and our
faculty. After several weeks they would return again to
campus for another two week session and then con-
tinue on through the modem link. The concept invol-
ved developing the computer programs that would
provide the necessary coursework structure and the
electronic mail system for communication. This was
done and we expanded the number of modem inputs
into the system to accommodate these new
requirements.

In the Fall Semester of 1983 we will have around 170
regular Masters students using the 3000 in several
Management, Finance, Accounting, Statistics,
Quantitative Methods, and related courses. We will
also have about 20 Doctoral and 15 faculty utilizing
programs in study and research as well as various
administrative programs. Other schools on campus
have begun to run programs that are particularly
suited for them on this computer. We are in the
process of obtaining an Intelligent Port Selector
(Micom) to increase the flexibility and system
analysis capabilities of the system and plan on adding
memory and additional port capacity. Qur faculty has
developed documentation for their coursework and
this effort is continuing with increasing numbers of
members becoming involved. We have also generated
a considerable number of programs internally for use
with the system. We are investigating the use of per-
sonal computers, both as standalone and as adjuncts
to the 3000, either modem or direct coupled. In this
respect, we have acquired some Hewlett-Packard
units which we plan on using in an undergraduate
class in Accounting this Fall and we also have some
IBM and Apple personal computers.

Our experience has been that an interactive comput-
ing system, especially one that is user friendly, will be
rapidly integrated into an educational structure.
Documentation must be straightforward and put
together in a manner that can be used by
unsophisticated persons (no trivial task!). It is crucial
that documentation on internally generated programs
be kept complete and up to date, that programmers be
given enough time, that the importance of documen-
tation be sufficiently stressed, and that programmers
make sure keeping documentation up to date is a
basic and routine function. Where at all possible, pro-
grammers should be involved in consulting with
faculty and students as little as possible. It is very
difficult for a programmer to attain any degree of
continuity of effort when there are continual
interruptions. A high degree of reliability in both
system hardware and software performance is vital,
especially where the progress of courses is
dependent upon electronic linkages.

There are some caveats in the program, of course.
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With limited personnel and resources, care has to be
taken that nonacademic program development
requests be analyzed conservatively to avoid a pattern
of frequent system and staff overloading. Programs of
all types have to be continually weighed for the
benefits being derived against the resources being
absorbed to maintain them. User documentation must
include fundamental basics (which should be
reviewed in workshops) such as how to get on the
system, how and where to obtain help and
documentation, how to operate the terminals and
other equipment needed, how to get material printed
and how and where to obtain hard copy, and all of the
other little but necessary details which the
experienced programmer or user tends to take for
granted, but which present potential problems,
discouragements, and stumbling blocks to the
neophyte. Our experience with transmitting data via
telephone company long distance lines has shown
that this is something to be approached with a great
deal of care and the use of dedicated circuits or
networking may definiteiy fiave to be considered. Our
experience with terminais also has shown that
character mode terminals, as opposed to block mode,
have very definite limitations and will frequently be
unable to be used for applications involving graphics
or other block mode situation. Non Hewlett-Packard
terminals must also be chosen with care. Some
programs (such as MATH/3000) use escape characters
peculiar to Hewlett-Packard terminals and will not run
on terminals lacking these characteristics. In the case
of large screen projection in classroom applications,

the number of projectors that can take the nonstd,
dard frequencies being employed in most terminais
and display them clearly and distinctly, with enough
lighting to allow for note taking, to large groups is
very limited, especially where 80 characters per line is
being displayed. These are a few of the caveats. There
are many.

Future development of our programs will undoubtedly
be influenced by the growth of personal computers in
the academic environment, the potential networking
of various systems in the schools on campus and
other systems, the evolution of our executive
education programs and the burgeoning computer
expertise of students in the primary and secondary
schools who are going to be entering the university
community in the not too distant future. We are look-
ing at these considerations by planning to add inputs
to our network, whether these be terminals or
personal computers. We will also be adding more
undergraduate capability to our operation, looking
into networking options, connecting our Executive
Education Center into the system, developing
communication interfaces with other computing
systems on campus. We also plan on increasing our
graphics and word processing potential, adding new
software and having the involvement of our facu
grow in the development of courses utilizing comp
ing in coursework, testing, and CAl (Computer
Assisted Instructions). To paraphrase an old Chinese
saying, | believe we shall be living in interesting
times.
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%icrocomputer Madness

John Beckett

Southern College

Computer Center

Box 370

Collegedale, Tennessee 37315
Phone (615)238-2080

You wouldn’t believe the action back in Catacombs #3
these days. We are making the HP3000 do things it
didn’t know how to handle before, and reducing its
workload. The central fact around which this revolves
is simple: Microcomputers are finally a practical
reality, to the extent that we can even use them in the
deepest jungles of Tennessee!

CP/M on the HP3000?

Yes, that’s what we have running. It was originally put
together by some students at a sister college of ours.
They wrote an emulator for the 8080 chip in SPL, then
set up additional interface software to emulate a flop-
py disk controller. After adding some BIOS code, they
were able to load CP/M and have it work!

‘:ppy disks under CP/M appear to the HP3000 as
ary files. Each is 2002 sectors long. You may have
up to four “drives.”

One feature of CP/M is not available: testing ““console
ready’” during processing. That would require No-Wait
I/0 on the 3000.

How practical is it? That depends on what you want to
do. If you have a badly overloaded Series Il and you
wish to bring up VisiCalc, the answer is “No.” Some
applications present themselves, however:

* Using the HP3000 as a debugging tool for de-
veloping software which will eventually be used
on very small microcomputers. You are operat-
ing in a familiar environment, with all the tools
(text editors, high-speed printers, acres of disc
space) you need.

¢ The HP3000 can become a central node for dis-
tributing CP/M software to different kinds of
CP/M-based systems. This will take some addi-
tional effort to pull off, but we are working on it.

* Limited use in giving students an introduction
to CP/M without buying HP 125’s for the whole
class.

s Supporting software for occasional use, when
development costs, otherwise, would be
unjustified.

¢ Hardware support for a parallel-run conversion
where you wished to convert an application
from a CP/M-based environment to the HP3000
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and want everything to work from one terminal.

* Temporary support until you get bigger disks on
the CP/M computer.

Performance—aah, that's the question! Yes, it’s
slow—slower than most microcomputers. The
HP3000 is having to emulate every line of assembler
code. If on top of that you are running Microsoft
BASIC, the difference could be stunning. But the
disks should be plenty fast. In an l/O-intensive
operation this could help substantially. In a screen-
oriented application such as a spreadsheet, forget it.

All of which brings me to another project that may be
of interest:

The Master Assembler

A common problem in colleges and universities using
the HP3000 is what to do about teaching Assembler
language. The HP3000 does not really have a proper
assembly language. SPL may be one of the best ideas
in a systems language to date, but the competition
has not given the concept their vote of confidence. So
we must teach our students programming at this
level.

We toyed with the idea of using CP/M 3000 to do the
job. Performance just didn’t seem good enough. So
we considered some other options:

1. Getting micros for them all. Disadvantage: $$$

2. Putting a “hook” into the HP 2621 firmware so
that we could download programs and run them
on the Z-80. Disadvantages: Not enough RAM
to do anything worthwhile, no debugger, and no
way to get to hard copy. In addition, the ROM
space in the HP 2621B is full. We’'d have to
remove support for some function to add any-
thing else.

3. Writing an emulator to run on the HP3000, con-
figured for the purpose of developing Z-80
software, which could then be downloaded.
Disadvantage: loads the HP3000, since it is a
new application.

We settled on option 3. Then we got to thinking—why
not support more than one CPU chip? Current plans
are to handle all commonly used 8-bit chips, includ-
ing: 6800/6803, 6809, Z8 6502/6510, Z-80, and 8080.
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What will be provided is a consistent operating en-
vironment with which the students may learn. The
assembler is set to the instruction set you want by a
simple $CONTROL option. The assembler handles
Macros, and will process source files produced by
EDITOR and QEDIT. By implication, this means that
QEDIT users will not have to leave QEDIT to do an
assembly or execution. The interpreter then allows
one to use a consistent debugger to work with the
code, 1/0 devices, and calling sequences which are
consistent.

The Master Assembler will be available in December
of 1983, with evaiuation copies forthcoming at an
earlier date.

Mu-Net

Another component of our overall project is terminal
emulators. We have discovered three trends that have
caused us to think about the whole issue of terminals.
The result has been a decision: we will never again
buy another terminal for our site! The trends are
these:

1. Increasing demands of our users for functions,
especially CPU-intensive processes such as
word processing and spreadsheets.

2. Decreasing cost of microcomputers.
3. Lack'of a decrease in paper costs.

The last trend is important to us, since most of our
academic printouts are debugging runs—we can do
debugging via CRT’s. Mu-Net is a project that involves
writing of terminal emulators for microcomputers that
we consider especially good values or especially
common. At present, the list includes the Kaypro,
Apple, TRS-80 Model 1il/IV, and Commodore 64. We
plan to include at least one of HP’s microcomputers
later on. Functions we are implementing or will soon
implement on these computers include:

e Vertical scrolling a la HP “ROLL" keys, of at
least ten pages.

e Horizontal scrolling to handle an effective
screen width of 255 characters.

¢ Suppport of the HP3000 “BREAK" function
rather than a control-C.

e Where applicable, support of a printer as is
done via HP’s thermal printer option.

¢ Emulation of HP’s handshaking protocol.

How will this save us paper? In three ways. First, we
have noticed that printouts often are obtained simply
because 80 columns are not sufficient to look at some
parts of a spoolfile. Second, most terminals do not
have sufficient memory to handle enough information
for even debugging short programs in COBOL. Third,
by making student-owned microcomputers able to act
as effective workstations, we will be moving program-
ming activity away from printers.

As of this writing 1 have been using a Kaypro micro-
computer as a workstation. This article, for instance,
was written using its inherent word processing cap-
ability. Impact on the HP3000 was zero. It also per-
forms as a very effective terminal. | am finding myself
preferring it because of the expanded scrolling
memory and horizontal scrolling capability. I'll never
go back willingly to a single-function workstation.

The terminal emulator was first developed in embry-
onic form on the TRS-80 Model !ll. It has been rewrit-
ten in full-function mode on the Kaypro. It is also
being moved to the Apple. The Commodore 64 and
full-function version for the TRS-80 Model il rem
to be done.

The relationships between these three projects are
interesting. We were working on implementing down-
load hooks in the HP 2621 terminals when CP/M 3000
arrived. Working with it convinced us that there was a
good idea, but that it didn't meet our local needs.
Hence the Master Assembler. MuNet is being devel-
oped using the resources made available through the
Master Assembler. The resulting emulators are then
downloaded to the target microcomputers. This
means we do not have to distribute updates of MuNet
emulators—we just instruct users to download the
latest version!

Availability

CP/M for the HP3000 is currently being marketed.
Contact Mr. Waldemar Janke at (205) 883-2931. We
plan to market the Master Assembler and MuNet our-
selves early in 1984. Contact us for more specifics on
features, performance, or price.
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Qving in a Multimachine
Environment

Michael Klein

Loyola University

6363 St. Charles Avenue

New Orleans, Louisiana 70118
Phone (504) 865-3830

Loyola University is a relatively smalil, Jesuit, Liberal
Arts University in New Orleans. Our enrollment is
approximately 3500 students. Although we are pri-
marily an undergraduate school, we do offer several
Masters and Professional Degrees. We offer three
degrees in computer related subjects. In addition,
many other programs have varying levels of computer
requirements. In terms of our computer requirements,
we are probably typical of other schools our size.
Where we differ is in the means we have chosen to
provide computer support for the University. Several
years ago the University decentralized computers by
forming two separate organizational entities: the
Computer Center and Academic Systems.

The Computer Center is responsible for providing
computer support for the administrative operation of
the University. The Academic Systems Office is

onsible for the academic computer support. To

her this separation, the Computer Center Director
reports to the Vice President for Business and
Finance while I, as Academic Systems Coordinator,
report to the Vice President for Academic Affairs. One
might think that this would fead to many areas of con-
flict and possible confusion. However, the Computer
Center Director and | have similar philosophies and a
good working relationship. We manage to resolve
many of the gray areas of responsibility to our mutual
advantage.

The Computer Center operates an IBM 370/138 with
about 30 terminals. Academic Systems supports an
HP3000, a VAX 11/750 and a host of microcomputers,
along with about 40 terminatls. All three CPU’'s are
located in the same facility, but have no CPU to CPU
links. Under normal circumstances, there is no need
for the three systems to interact. However, on those
rare occasions, we can interchange data between the
systems using magnetic tape. This capability is usual-
ly only needed when a new faculty member or a
publisher has/sends cards (we have no card equip-
ment on either the HP or the VAX). | will discuss later
our plans to provide an alternate means of providing
data to academic offices.

About 18 months ago, we were faced with the problem
of a saturated system. We were out of capacity, in
s of CPU power and raw resources. In order to
olve this problem we were faced with the need to
expand the hardware available. We basically had the
options of upgrading to a targer HP3000 or adding
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another complete system. In meetings with the facul-
ty, there was a concensus reached that breadth and
variety were extremely important and that this out-
weighed the cost of additional staff, etc. After this
conclusion was reached, we decided to acquire a VAX
11/750. This decision created another problem regard-
ing terminals. Namely, | did not want to have two
groups of terminals each of which was connected to a
single system. Our solution was to add a digital
switching system between the two CPU’s and all the
terminals. Normally, a switching system is used when
there are more terminals trying to access a system
than there are ports. However, this solution allowed
us to create a situation whereby any terminal on the
network can connect to either the HP or the VAX.

This solution has not been without its own set of
problems. First, we have a broad mixture of terminals
- HP2640’s, HP2621’s, ADM5’s, VT101’s, and others
as well as hardcopy terminals and microcomputers
attached to the network. The common denominator is
that they are all ASCIl and use RS 232. That is where
any similarity ends. In asynchronous communica-
tions, there are two type of devices DCE and DTE
(data communications equipment and data terminal
equipment). The fun starts when you try to determine
exactly how a device acts. Some terminals behave as
DTE and some as DCE; some need only three wires in
their cable plugs; others need anywhere from four to
eight wires, and some need jumpers. (For a thorough
discussion on this topic refer to Ross Scroggs’s
papers in the Proceedings of the last three HPIUG
meetings.) In any case, we had to essentially rewire all
the terminais so that they could talk to the switching
system and then a computer, and also so that the
computers could drop the port and thus the switch
could free up the terminal. In other words, no terminal
is attached permanently to any one system. When
dealing with microcomputers, the problem of com-
munications is compounded by the need for software
to provide “intelligence”. Here again, we were faced
with a communications problem compounded by soft-
ware - the same as for terminals but usually less well
documented. The micros themselves are a problem |
will discuss later.

Support statf for an operation such as this is always a
problem! | do not know of any university that has suf-
ficient staff to support all the activities desired. That
this is made even more demanding by multiple sys-
tems is perhaps the most obvious statement of the
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year, if not the decade. It has been my philosophy that
generalists are more advantageous then trying to find
and afford specialists. | have found it easier to train
adaptive people than to broaden the horizons of
specialists. In areas where a critical need arises for a
short time, those persons can be hired as consul-
tants. Oh yes, we have on several occasions invented
the wheel. My staff consists of three people including
myself. All of us provide user support to students and
to faculty. We operate under the basic philosophy of
“we’ll help you to do your job”. This method of opera-
tion has allowed us to provide the range and level of
support that we have achieved. For the most part, we
have a very satisfied and productive group of users.

This method usually leads to a more educated and
self-sufficient faculty than those operations with lots
of TA’s to do the dirty work. Within this mode of opera-
tion, we do very little development work, other than
for ourselves and to support our systems. The bulk of
our work load is consulting with faculty on problem
solving and package selection, and assisting the
students with error determination/correction. In
addition to the three full time staff, there are about 8
student assistants who provide the majority of the
consulting for the other students.

As mentioned previously, we have an HP3000, a VAX
11/750 and a large number of microcomputers. One of
the policy decisions made very early was to run “plain
vanilla’’ systems. By this | mean that we will make no
changes, of any sort, to an operating system nor will
we use an application package that does not include
support. We simply do not have the staff or funds to
support this type of operation. By choosing “plain
vanilla”, upgrades and changes to the hardware be-
come relatively simple and usually transparent. In
addition to the HP and the VAX, | support a Computer
Assisted Instruction Laboratory consisting of 17
Apple Il + micros sharing a Corvus hard disk via an
Omni-net system.

Along with these systems, we have had a large
number of departments acquire micros for their office
which we are expected to support. At many
institutions, this leads to chaos. One of the ways we
have avoided chaos is that | have budgetary control

over any purchase from the academic side of t@
university that appears to relate to computers. The
Computer Center Director has similar control for the
administrative side of the University. In order to
manage the explosion in micros, we have limited our
users choices to those from 3 vendors: IBM, Apple,
and Radio Shack. The only permitted exceptions to
this are for equipment which will be used exclusively
in conjunction with some laboratory equipment. By
limiting the choices, we have reduced the number of
systems with which we are expected to be familiar. Of
course, we still provide only diagnostic and problem
solving consultation and system evaluation
assistance. At this time we are only supporting
(financially) systems which will be for departmental
use rather than for the primary use of an individual. All
of the systems we acquire have the ability to connect
to the Academic Network. Intentionally, we have not
provided a link to the Administrative Network.
Because of security and other access control
problems, we have no plans to attach any micros
outside of the Computer Center to the IBM 370. In
order to provide data from the Administrative system
to the authorized users, we plan to distribute data on
IBM PC floppy disks which will be generated by our
standard report generators in the various administra-
tive systems. This format will be used as an optio
output medium to the standard printed reports.

Supporting two major systems, the HP3000 and the
VAX, is not quite as large a task as one might suspect.
Both systems are mature and thus require very little
hand holding or baby sitting. Since both are also
“plain vanilla” and have vendor support our tasks are
more preventive than corrective. In this type of opera-
tion, however, we are in a constant mode of
monitoring the status of both systems in preparation
for any eventuality. | feel more comfortable planning
than | do trying to recover.

In summary, perhaps | would make two suggestions.
First, | strongly believe in the KISS principal. The
more simple a system is, the easier it is to maintain
and control. Second, regarding micros, complete
budgetary control is the only method to know what is
going on within an organization.
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‘le “Newcomer Tree’’:
Hands-On Introduction Of Computing
Services To The Freshman

Jody Ann Malsbury* and
Jay Martin Anderson

Office of Computing Services
Bryn Mawr College

Bryn Mawr PA 19010

Phone (215) 447-7506

* Present address: Swarthmore College, Swarthmore PA 19081,

in 1978-79, Bryn Mawr proposed the enhancement of
“computer literacy” among students and faculty to
the program on Comprehensive Assistance to Under-
graduate Science Education of the National Science
Foundation. One of the seven modules of the pro-
posed program was to provide a hands-on introduc-
tion to the use of computing in one’s own field of
study which could be used freely by freshmen
(including incoming graduate students and new
faculty). Bryn Mawr received major funding from the
NSF for the period 1979-82, and the design and
implementation of the “newcomer” program com-
qnced in earnest in 1980.

€ newcomer program was aimed primarily at fresh-
men. Consequently, its design objectives demanded
that the subject matter to be dealt with require no
more than high school education, for the newcomers
should see computing being used in their proposed
major subject in a way with which they were already
familiar. Secondly, the program should be usable with
almost no assistance from the computing center
staff. Instructions should be short and simple, and
should be contained mostly within the program itself.

As the program evolved, it was clear that the best can-
didates for preparing examples of the use of comput-
ing in the twenty or more academic departments at
Bryn Mawr would be students who themselves were
majoring or studying in those departments, and who
had some computing experience. Consequently,
although the first few modules of the newcomer pro-
gram were prepared by students on the computing
center staff, in subsequent years modules for the pro-
gram have been contributed by students in the
elementary FORTRAN courses on campus. It is par-
ticularly important to be able to confront the new-
comer with the pleasant surprise that she is using the
work of her peers, not of software engineers way
beyond her in experience.

e curriculum at Bryn Mawr College is structured by
G'sions and departments. The four divisions (Natural
cience, Social Science, Humanities, and Languages
& Literature) represent four subject areas in which all
students must do a year of work. Within each division
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are several departments from which the student will
choose her ‘‘divisional requirements.” It seemed
reasonable to imitate the structure of the curriculum
in the structure of the program that was to introduce
the freshman to the use of computing in that
curriculum.

Consequently, the newcomer program has a tree-like
structure, and is now regularly referred to as the
“Newcomer Tree.” At the root, the module that runs
as soon as the newcomer signs on, the newcomer re-
ceives a brief introduction to the computing center at
the college. From there, she may move up the Tree to
its four branches, representing the four divisions of
the college’s curriculum. A short paragraph describes
some of the usefulness of computing in these subject
areas. Above the branches are the stems of the Tree,
representing the individual academic departments of
the college. At this level, the student may select one
or more brief exampie of the use of computing in that
department to investigate.

The root, branches, and stems of the Tree were written
by the authors in 1980-81; the authors and members
of the computing center staff (advanced students)
contributed a few leaves, just so the Tree would not be
“bare” in the fall of 1980. By the fall of 1981, many
more leaves had been written, including contributions
from students in introductory programming courses
in 1980-81. Although not every department is repre-
sented by a leaf, every division of the college is, and
the Tree was ready for formal unveiling to the students
who were new on campus in 1981-82.

The leaves of the Tree are programs written in FOR-
TRAN/3000 or Pascal/3000. These standalone pro-
grams are the children of the root-branch-stem parent
program, using process handling. Leaves are solicited
for the Tree when students begin to mature in their
programming, usually about the tenth week of a
semester's course in computing. The leaf programs
must meet these criteria:

* Programs demonstrate the use of computing in
a department or program of the college.

* Programs require no more subject-matter
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knowledge than could be expected of incoming
freshmen.

e Programs are written in FORTRAN or Pascal,
run interactively with little CPU time needed
and little output generated. If a program pro-
duces more than 24 lines of output (one CRT
screen), it should be divided into ‘“pages”
which the newcomer can control with a simple
instruction such as “Press RETURN for more.”

e Programs are self-documenting, and instruct
the user how to use them. As appropriate, they
trap common errors and prompt the newcomer
for alternate corrective action.

e We prefer programs that can be run on any ter-
minal; in special cases the characteristics of a
particular terminal (CRT graphics, for example)
may be used.

e The leaf programs themselves may not use
control-Y interrupt. The authors or the comput-
ing center staff imbed a control-Y interrupt in
each leaf program which causes the leaf to ter-
minate and control to be returned to the stem.

e The student programmer, with the Computing
Center's help, must provide a standard “title
page” which identifies her program when it is
first invoked from the stem.

It is important to note that we have not been strict
about programming style or about complete and
thorough trapping of errors within the leaf programs.
We want the leaves to reflect the personalities and
styles of their authors, and we would rather see a leaf
program fail unexpectedly than not have that leai at
all. In this way, the newcomer sees both the
successes and the failures of her peers, and her
expectations are reasonably set.

A major design goal for the ““Newcomer Tree"”
program was that there be no hassles and no
documentation for its use. We felt that, to be
effective, the Newcomer Tree should be usable on a
walkin basis, without the need for elaborate
instructions from faculty, staff, or the printed page.
The newcomer especially should not need to apply for
an “‘account” at the computing center in order to use
the Tree. The most a user needs to be shown, then, is
how to turn a terminal on, and how to sign on. This
can be conveyed in a few seconds with a student on
the computing center staff, or in a half-page
instruction sheet available in the computing center,
and in the several terminal rooms on campus.

With these instructions, the newcomer turns on a ter-
minal, presses RETURN, sees the coloen prompt, and
types :HELLO NEWCOMER.COMPUTE and presses
RETURN again. From this point on, she is on her own.

A logon user-defined command (UDC) controls the
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flow of the program. The newcomer sees the sa@
“welcome message’ that all users see, and then sees
a brief description of the program’s purpose. The new-
comer is asked to supply her name, and her status
(freshman, sophomore, junior, senior, graduate, facul-
ty) on campus. This information is confidential, and
whereas names are never used for reporting, some
data is accumulated for subsequent analysis.

If the newcomer is a real novice, she may ask for
instructions. She will then be told the use of the
RETURN key, the BACKSPACE key, CONTROL-Y, and
CONTROL-X. As mentioned above, CONTROL-Y is
used to abort a leaf program and return to the stem.
The student’'s movement in the Tree is controlied by
the same instructions at each stage: ‘‘up. down. or
quit.”

By keeping the instructions required to use the
Newcomer Tree to a bare minimum (turn on. nress
RETURN, type a logon), and the instructions required
to move through the Tree equally simple and minimal
(up, down, quit, correct typographical errors, and
control-Y), we encourage walkin casual use of the
Tree. The documentation is short and inexpensive to
produce.

The Newcomer Tree has been in regular use for two
academic years, 1981-83. The following table sho
the extent of use in the two years, plus a one-evensg
open house in the fall of 1981 which was the formal
unveiling of the program.

Open

1981-82 House’'81 1982-83
Freshmen 33 30 37
Sophomores 37 1 24
Juniors 52 0 1C
Seniors 48 3 g
Graduate 38 16 3¢
TOTAL 208 50 110

The decline in use of the Newcomer Tree since its for-
mal introduction in 1981 is to be expected; the resuits
in 1982-83 suggest that the Tree may reach about
10% of the student body each year, and, more impor-
tantly, perhaps 15-20% of incoming freshmen and
new graduate students. Data are also accumulated cn
the length of each session with the Tree. It is clear
that many sessions with the Tree do not get to a leaf at
all, yet we judge that ten percent of Tree sessions are
over a half-hour long (enough to use more than orne
leaf, or one leaf many times), and half the sessions
use at least one leaf. The average length of a session
with the Tree is between twelve and fifteen minut
Some faculty assigned the Tree to their classes

only as a controlled exercise in turning on a terrminat
and signing onto the computer.
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.second important result of the Tree has been its
impact on the programming classes on campus.
Although many students do not wish to be limited in
their programming efforts by the criteria we have
established for the leaves of the Tree, new leaves are
contributed each year. Students who do choose to
contribute a leaf are introduced to programming for
someone else, and to standards of programming
which are not their own: healthy, egoless exercises
for budding software artisans. They become more
aware of the pitfalls a novice may have in using their
work, and begin to taste the meaning of user friendly
by placing themselves in next year's freshmen’s
shoes. Students who write leaves for the Tree learn
more advanced features of MPE, and of terminal
control.

Finally, the Newcomer Tree has become a model for
other hands-on instructional use of the computer in
other departments. The Tree is a useful example of a
data structure’s topic in the last weeks of program-
ming courses, and serves to tie together more theo-
retical material on trees with a real example.

The HP3000 community may be particularly interested
in some of the details of the construction of the New-
comer Tree program, in particular, on terminal control,
‘cess handling, UDCs, and JCWs.

In our environment, it is possible to identify all ter-
minals through their logical device number. Whereas
not foolproof, a table lookup can tell us (in the root of
the Tree) whether the user has an HP CRT, another
CRT, a printing terminal, a graphics terminal, etc.
Dialup users are treated as if they had printing ter-
minals. Once this has been established, two simple
terminal control features can be selected: either the
CRT screen clears between steps through the Tree, or
several line-feeds are issued between steps through
the Tree. Furthermore, it enables us to determine if
any special terminal (e.g., graphics) is available if
required by a particular leaf.

Process-handling is used in its simplest sense. When
the newcomer selects a particular leaf, the root-
branch-stem module becomes the parent process. It
calls the CREATE and ACTIVATE intrinsics, and
launches the leaf as its child process. When the leaf
terminates (or when control-Y is pressed, which
forces the leaf to terminate), control is returned to the
parent, who awakens. In this way, minimal effort is
required to add a leaf to a Tree, and the leaf can be
independently tested before it is attached to the Tree.

A tightly restricted logon UDC provides access to the
Newcomer Tree. The newcomer is isolated from all
else on the system, and she is free to leave the Com-
puting Center after typing QUIT while in the root of
the Tree. The UDC protects the user from herself while
protecting the system from the user.

It happens, of course, that an undetected error occurs
in a leaf program. When this happens, a system JCW
is set. The user would see the message “terminated in
an error state” because of an error in the leaf; she may
have forgotten about that error long ago, or she may
be concerned that something bad has happened to
the computer. Consequently, the root program inter-
cepts the JCW, and, instead of reporting (about the
child, or leaf process) that something “terminated in
an error state,” reminds the user that “some error
occurred in a leaf program,” and invites her to consult
with the staff if she has questions, In this way, the
errors of the child are not visited upon its parents.

In summary, the Newcomer Tree has been a success-
ful experience for its primary targets: new individuals
on campus. Students are introduced to the potentials
for computing in their chosen or prospective field of
study in a friendly and unstressed situation. Others
on campus have begun to emulate the Newcomer Tree
in their own endeavors. Students themselves write
and contribute to the Tree. The Tree serves as a useful
example of good programming style, the data struc-
ture ‘“‘tree’’ itself, and cooperative egoless
programming.
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Computer Based Aids for Curricular
Planning, Test Creation, and
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Gregory P. Thomas

Peter Wolmut

Multnomah County Education Service District
220 S.E. 102nd

Portland, OR. 97216

Phone (503) 255-1841

Abstract

The Multnomah County Education Service District
(MESD) is charged with providing support service to
12 school districts with an approximate enroliment of
88,000 students Kindergarten through 12th grade.

The Measurement and Experimental Research (M &
ER) department provides a number of HP3000-based
support mechanisms. There are two HP3000 44s and
one HP3000 Ill serving Multnomah. The first system
supports the storage and retrieval of course goals and
associated test items. Currently this system stores
approximately 27,000 goals and 4,600 test items.

The second system provides a means of processing a
variety of measurement instruments including
achievement tests, criterion referenced tests, check-
list instruments, and surveys. Significant features
include: interactive test and response sheet descrip-
tion, remote scanning of response sheets, scoring
and reporting, updating of student competency
records, and creation and maintenance of historic
student test records.

Curricular Planning and Test Development

To support curricular planning activities, the MESD
supports a computer based system which is currently
composed of both goal and test item collections.
These collections are organized around the following
13 curricular areas:

Art

Biological and Physical Science
Business Education
Computer Education
Health Education
Home Economics
Industrial Arts
Language Arts
Mathematics

Music

Physical Education
Second Language
Social Studies

The number of goals varies from collection to collec-
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tion, ranging from a high of 4475 to a low of 195. The
item collections also vary in their depth and breath of
coverage. The number of items currently linked to cur-
ricular areas ranges from 0 to 3495. The variation in
numbers of goals is a reflection of the current curricu-
lar thinking about the various areas. The variation in
item numbers reflects the level of activity focused on
the assessment of certain curricular areas/concepts.

Goal Collections

Over the course of the past decade, the MESD has
coordinated the Tri-County Goal project. Master
teachers and other educators from the three c%
tiguous counties, Multnomah, Clackamas, and Was:
ington, were charged with the development of a
comprehensive goal structure covering all curricular
areas. The current coilection of 27,000+ goals
represents the combined efforts of several hundred
professionals in Oregon. The hard copy versions of
this collection encompass approximately 4,500 print-
ed pages organized into 13 curricular areas within 16
volumes. This entire collection is maintained by the
M&ER department in both hard copy and machine
retrievable forms.

Item Collections

At about the same time the goal collections were
being assembled, the Northwest Evaluation Associa-
tion (NWEA) was actively engaged in developing item
banks in Reading, Language Usage, and Mathematics.
The items which are part of these banks were ex-
amined statistically using Rasch technigues.

In addition to this item bank development, the M&ER
department has, over the course of years, supported a
number of other item generating activities. These
activities have served to provide a mechanism
focused on client district testing needs. The items
generated as a result of this set of activities are
examined statistically as they are used in a testigg
framework. At that point, the items are Rase:
analyzed, kept, modified, and/or deleted. ’

All items which are included are associated with
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gal(s) contained in one or more of the collections.
This “linking” of items to goals allows the user to
look for items as an independent activity or as a
logical extension of goal development/selection.

System Uses

Educators within the area have utilized the goal and
item collections for a variety of purposes. It is pos-
sible to use a set of retrieval specifications to focus
on grade, curricular area, and key word(s). By making
these retrieval specifications broad or narrow, it is
possible to “look” at a collection to gain ideas for
future educational developments and/or changes. For
example, the curriculum as currently defined may
focus on a subset of a total set of possible variables.
Developing a retrieval statement based on locally
developed goals, the collections can be used as a
sounding board to test the depth of curriculum
coverage. This frequently has suggested additional
areas that could be incorporated within a curricular
plan.

Once a district has tentatively defined a curricular
scope and sequence, the item collections can be
addressed to create potential assessment instru-

nts. Iltems may be retrieved independently of the
@I collections or linked to specific goals. In this way

chers and administrators can look at items as
“models” of the kind of assessment devices they
wish to create. The item collections are not restricted
to multiple choice and other paper-and-pencil styles.

This part of the total system is in place as aresource -
not as a prescription dictating specific programs of
instruction and assessment. By using the goal and
item collections, it is possible to quickly search out-
comes and items in an entire curricular area(s). It is
important to point out that the access to and the use
of the system reside in the hands of the independent
users. The staff of the M&ER department are at this
point in a position to provide technical support and
assistance to these users.

Test Processing and Reporting

One of the primary roles the M&ER department plays
with client districts is the provision of testing service.
Tests which are utilized for assessing student per-
formance are determined by the individual school dis-
tricts. Therefore, the M&ER department is constantly
having to examine its computer capabilities in order
to meet the scheduled testing demands. Currently,
district wide testing programs operate in both the Fall
and Spring of the schooi year. The number of students
.essed is quite variable from season to season

year to year. This current school year (82-83), we
anticipate processing between 30,000 and 40,000
students. From a processing point of view, a major
amount of reprogramming is commonplace whenever
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a new or different testing program is encountered.
Because of budget and staff limitations, a means of
quickly adapting to changing demands was needed.
The current test processing system was the result of
this need. While use of this testing software package
has certain limitations and constraints, the M&ER
department has found over the course of the last year
and one-half that most tests can be accommodated.

The basic system limitations are:

200 items per test
20 goals per test
30 items per goal
5 choices per item
(10 for surveys)

Test/Form descriptions

The starting point in using this system is focused on
the data collection form and a description of the
actual test. Both descriptions are provided by the user
interactively. Data can currently be supplied to the
system via Scantron compatible answer sheets, mag-
netic tape from another computer system, National
Computer System scannable documents, and “on
system” data files. Using the Scantron data entry
mode, the user can enter data from remote locations
via the dial-in capabilities all county users currently
have. Other means of data entry usually require inter-
vention on the part of M&ER staff. Scantron com-
patible forms are custom designed and printed within
the MESD print shop. Costs vary with the complexity
of the form but usually approach $25.00 for producing
a plate.

Entering the test description is also an interactive
process. The software prompts the user for the var-
ious bits of information needed. This includes: num-
ber of test items, scoring key, scoring criteria, number
of subtests, etc. Entry of a rather complex test de-
scription might take an inexperienced user 20
minutes. Once this test description is entered it
remains on file within the user’s logon until the user
changes or deletes the description.

Data Entry

At some point a physical test has to be created. Cur-
rently this operation is not computer supported
beyond the point of item selection. Modifications are
currently underway within the goal/item system to
allow a user to select items, format a test, and print
the physical test using the already edited copy within
the computerized item banks.

Once the test is created, however, the user has the
options of scanning sheets which are either NCS (in-
house) or Scantron (remote entry) compatible. Data is
also frequently sent to the M&ER department by other
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local education agencies for processing on magnetic
tape. The data entry process establishes data file(s)
which are named and used from this point forward,
scanning is a one time process.

Scoring/Editing of Tests

Scoring is accomplished by “pointing”’ the scoring
program at the appropriate data file. The test descrip-
tion already provided is consulted in order to accom-
plish this task. The original test description can be
changed and the scoring redone without limit. This
allows items to be keyed out at the users discretion.

Multiple marks are often encountered on answer
sheets. An interactive edit feature allows the user to
edit item responses as well as a number of other
fields. Currently the score on both the overall test and
subtest cannot be modified by the user. If modifica-
tions are made, however, the user is able to rescore
the data file to reflect these modifications.

Test Reporting

Three “standard” reports can be produced by the user
with a hard copy terminal device. These reports
require that the user specify the particular report
desired and the data file to be reported. There is no
limit to the number of copies which may be produced
by the user.

Custom reports are avalaible on an ‘“on demand”
basis. The MESD currently supports several general-
ized report writers which are accessible to the system
user. Using one or more of these utility packages,
usually it is easy to provide custom reports within
short time frames. Several users have also taken the

time and energy to learn how to use these report
writers and are actively engaged in generating their
own reports.

Student Records

The MESD provides the capability for client districts
to utilize the computer facility for student record
keeping. Approximately 40,000 student records are
currently maintained. The testing systems are able to
update the individual student competency records,
based on test performance. It is also possible to main-
tain student scores from any or all tests the student
takes during the course of his or her enroliment. This
system supports movement of the student between
county districts as well as withdrawal and re-entry of
students. That is, once the student is made a part of
the system the record is maintained until the student
is matriculated.

Other Capabilities

A number of sophisticated statistical analysis pack-
ages are available to the user. These inciude an inter-
active Rasch analysis package, SPSS, Report writers,
and Graphic reporting systems. The user has the cap-
ability of using any or all such packages to exan@
the data file(s) which have been created during %
data entry steps. It is also possible to retrieve historic
information and produce reports designed to respond
to specific trend types of questions.

This paper was originally presented at: Twenty-First
Annual Convention Association for Educational Data
Systems (AEDS) May 1983, Portland, Oregon and is
reprinted with AEDS permission.
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First Steps

Graceland College first expressed the need for a
Management Information System (M.L.S.) in 1974.
Various steps toward such a system have been taken
over the nine years since that initial start.

In 1977 Graceland changed from a batch oriented little
blue machine to an HP3000 Series Il and very shortly
after that to an HP3000 Series IIl. A primary emphasis
was to get to a real time, user-driven system. The MPE
operating system was a major selling point over other

imilar size machines because it was considered to
G\simple enough for unsophisticated users.

onversion was primarily a matter of converting the
ISAM files to KSAM, recompiling all those RPG
programs, and learning to run on a new machine.
Some of you may remember the early joys of KSAM.

A computer center staff was established with a part
time director and two full time programmer/analysts,
each responsible for a different segment of the ad-
ministrative offices. In the competitive environment
that followed, very different approaches to developing
systems evolved. In 1978, the following objectives
were written which, though generally agreed upon,
were implemented differentiy:

* Graceland’s computerized system will be an
INTEGRATED information system with depart-
ments linked so that when one department
changes or adds information to the system, all
other users who should have access to that
information will get CURRENT information.

* Information system policies and procedures
will be written within the framework of Grace-
land’s overall policies and procedures.

* The information systems will be user oriented.
The input of data, control of data, and retrieval
of all output data will be the responsibility of
the user departments.

Users and Computer Center personnel will co-
architect new systems.

* The computer will be used as a tool for those
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data elements that can be stored, controlled, or
retrieved more effectively when computerized.

* Computer systems will allow for interface with
other Graceland Information Systems.

Most of the systems development effort, however,
was concentrated on designing and redesigning
computer based data systems. Little, if any, effort was
placed on integrating new and existing Data
Processing systems with new and existing manual
systems. The lack of effort toward the integration of
manual and automated processes hindered the
evolution of a comprehensive M.I.S. for the
institution. The commission, at that time, appears to
have been interpreted “‘go forth and computerize”.

Computer Account Structure

Under the direction of the two programmer/analysts, a
computer account structure evolved as shown in
Figure 1.

FIGURE 1
ORIGINAL COMPUTER ACCOUNTS
ACCOUNT GROUP

CIS (College Information
System)

ADMISSN
DATARASE

(Admissions)
{general data - only
Admissions at present)
(Development)
(Registrar-Student
Information System)
(source programs)
{(Financial Aids info)
{student Payroll})

DEVLPMNT
SIS

SOURCE

FINAID {(Financial Aid} FINALD

. PERSON

GAS (Graceland Accounting
System)

LEDGER
SOURCE

{Accounting database)

(scurce programs)

PERSONEL (Personnel system) PERSON {(Personnel database)

PROGRAMS (source & object code) ACPROGRM (Accounting programs)
ACSORUCE (Accounting source code)
FAPROGRM (Finaid proyrams)
FASOURCE (F1naid source code)
2tc. .,

SYs DOCUMENT

GRACELND

{documentation files)
(locally written
utilities)

(system logging files)
(HP proviuved utilities)
{externally written
utilities)

(system account)

LOGFIIFS
PUK
UTIL
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While the CIS account allowed for easy sharing of
data, it did not provide for a convenient way to separ-
ate program and documentation files from user work
files. Neither did it provide adequate control of user
programs and jobs. In an environment where users are
encouraged to develop their own jobs, ad hoc reports,
and in some cases programs, adequate control must
exist if Computing Services personnel are expected
to maintain the programs. The first time we got a call
from a user office asking us to help “fix” a program
and then discovered that it was written in spaghetti
structured basic, we saw the need for control. As
could be expected, the programmer had graduated
and left the area. We also discovered offices writing
programs that already existed, either on our system or
on contributed library tapes.

The GAS, FINAID, PERSONEL, and PROGRAMS
accounts allowed for much greater control by Com-
puting Services staff, but it was almost impossible to
share data between offices except by the paper high-
way or the unsafe ‘:RELEASE” command.

The GRACELND, UTIL, and PUB groups in the SYS
account permitted us to keep track of who was
responsible for what but gave users some problemsin
knowing what group to run what program from. If that
sentence confuses you, you'll know why the users
complained.

Identification Codes

It is generally understood that one of the foundations
of any automated data system is a dependable,
unique, and understandable identification system for
records. This is true whether you are identifying gen-
eral ledger accounts, prospective or current students,
employees, or anything else. The lack of standardiza-
tion of identification code became apparent very early
in the evolution of our systems, varying from name
driven, to social security number, to numbers match-
ed against alphabetized lists, to a very unique com-
bination of the first four characters of person’s last
name, the first two characters of the first name, and
the first two characters of the city where the person
lives. Each of these systems, of course, had strengths
and weaknesses.

Name systems appear very personal and in small sets
have relatively few duplications. However, real prob-
lems became apparent when name driven systems
were put in IMAGE files. With the tools available now,
we are more willing to change an IMAGE key field
when someone changes his/her name. It is not an
easy task, however, when that field is the key in many
different files.

Alphabetized lists quickly got out of order because
Graceland’s alumni and applicant names did not
match the U.S. ‘“‘normal distributions’’. How many of
you have ever met a DeBarthe? There are over a dozen
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on Graceland’s files and not many more than that
the U.S.

Can you imagine an identification system based on
something as dynamic as a person’s city of resi-
dence? Scratch any consideration of such a system.

This appeared to leave the social security number as
the only logical choice, so we tried it. It proved to be
almost as bad as the worst of the others. First, most
initial contacts with Graceland’s publics, although
perhaps significant enough to justify some record,
did not collect the social security number. In addition,
Graceland has a significant population of non-U.S.
citizen students who do not have a use for, or access
to, a social security number. We found ourselves
generating random numbers and then going through
the pains of trying to trace down and correct all
records when we finally got a valid social security
number. With the exception of payroll records, the
social security number was not significant anyway.

As a result of the problems with all the identification
schemes then in use, we finally decided to go with our
own randomly generated identification number for
each contact. It could be determined to be unique for
each individual and was available upon initial entry to
the system. Admittedly, if an operator did not adgs
quately cross check for existence in the system, a fez
son could end up with more than one identification
number. This problem is under continual analysis and
hopefully is being resolved by forcing a generic
search by last name and part of the first name before
adding a new record.

Reorganization

We finally recognized that computerization, by itself,
does not improve the quality of the data or the infor-
mation provided. A total, integrated approach to
management AND system design was needed in order
to best use our information sharing capabilities.

Changes came about slowly. However, over a period
of years, the part-time director and one of the systems
analysts left for greener pastures (within a month of
each other). The computer center became Computing
Services and Systems and was reorganized with a full
time director, a systems analyst, and a programmer.
The programmer was later replaced with student pro-
grammers, and a secretary was employed. Since then,
a full time programmer/analyst has been added. A
team approach has been implemented and progress
toward an integrated user-driven system has
increased.

One of the first steps toward integration was to get
a consistent, integrated computer account structi:z
Borrowing from the best of former approaches, the
structure shown in Figure 2 was developed.
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FIGURE 2
INTEGRATEN COMPUTER ACCOUNTS
GROUP

Contains all documentation tor us2r manuals
as nany offices as needed.

Automstic Jobs

Work Croup

User Defined Commands

Utility Processes

Programming Aids

Training Manual Materials

MANUALS

AUT
PUR
e
UTL
TOOLS
TRAIN

PROCESS Contains all processes except for Hewlett-
Packard supported.

Tdentical to the MANLALS account. except

omission of the TRAIN and AUT groups.

for the

GIS Graceland Integrated System
{(*** represents the 3-character oftfice

code . )

*FEWORK
***pocy

General work aroup for ***office
Contains general documentat:on for
**vofrice

Contains auvtomatically streamed jobs
Contains all »f Graceland's integrated
databases

AUTOJOR
DATABASE

PUR Temporary tolding place for transient files
plus an SL
TEST Account for creating and testing processes,
***SOURC Contains implemented sources (PROTECTED)
*EXWORK General test work group for ***cffice
DATABASF Contains all of the integrated test
databases for Graceland's offices
PUR Temporary holding place for transient
files, plus an SL
PROUCESS Contains processes being created » tested
SOURCE Contains sources being created & tested
MANUALS Contains dccumentation for processes being
crested & tested
8YS Hewlett-Packard-supplied processes and
supporting files
PUR Contains HP supplied processes
SYSOPER Home group for System Operator (emergency
bac<up files)
AUTOJOBS Conta:ns automatically streamed jobs for

the system
»>> Other HP created groups <<<

Within this revised ACCOUNT structure, there are four
main ACCOUNTS that comprise the administrative
M.L.S. structure. The MANUALS, and PROCESS
accounts are accessible by all users but may be writ-
ten to by computing services staff only. The Comput-
ing Services Program Librarian (secretary) is primarily
responsible for the controi of changes made to files in
these accounts. The Program Librarian is also the
only user in the TEST ACCOUNT who can create or
replace files in the % % * SOURC groups. System and
GIS account manager capability is given Computing
Services personnel only.

The TEST ACCOUNT is structuraily similar to the GIS
ACCOUNT. All groups in both of these ACCOUNTSs,
except PUB and DATABASE, have the FILES disc
space limit imposed. Each administrative user has a
unique USER-NAME assigned, and logs into the
***WORK group corresponding with their office. By
assigning each user to the office WORK group, and
placing GROUP passwords on all non-WORK groups,
we have greatly minimized the problems caused by
migrating “junk files™.

Disc Space

We were always out of disc space, and have been for
about two years. As most of you know, the more you
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add, the more you gobble up. We finally gained con-
trol of the disc space problem by judicious use of the
FILES option on accounts and groups. About two
years ago, we assigned all the disc space the system
had (460 meg), reserving calculated amounts for spool
files and virtual memory, so that each office had an
appropriate share. It then became the responsibility
of each office to keep their “junk” cleaned up to the
point that they had usable work space. If they must
have more space, they find it in their own groups or
get some other office to give them some. This, of
course, does not solve the problem of allowing for
additional applications and growth. It has, however,
stopped run away inflation of disc storage. When we
add more discs to our system, a percentage of the
space will be allocated to future expansion.

To help users maintain control over the files in their
work groups, an automated system has been imple-
mented which will purge files which have not been
modified within the last month. These files are recov-
erable from Sysdump tapes.

Programming

Graceland Computer Science and Computer En-
gineering students have been in high demand by
industry. We decided to try them ourselves and have
had excellent results. There is always a brief period of
training and orientation but students are already con-
ditioned to learn. We generally hire juniors and
seniors who have completed their programming and
information systems courses. There is intense com-
petition among students for the available positions,
and without exception they have done excellent work.
If you try student programmers, be sure you use walk-
throughs on a frequent basis and reviews when a pro-
gram nears completion. In Graceland’s current opera-
tion, the user office is responsible for the system
specifications and terminal resources. Computing
Services and Systems is responsible for programming
supervision and training.

Future Steps

In 1982, Dr. Joe Hanna, President of Graceland, gave
“respectability” to M.L.S. by instituting a long range
plan calling for a comprehensive M.L.S. This began a
struggle to define and come to grips with what M.I.S.
should be for Graceland in the 80’s and beyond. The
first step was to have an M.I.S. Steering Committee
appointed, consisting of two representatives from
each of the four Vice-Presidential areas. After months
of data flow diagramming, reading, and planning, a set
of new objectives has been written and is in the pro-
cess of being approved. We have generally concluded,
however, that M.I.S. is whatever the institution needs
for it to be, so do not ask someone else to define one
for you.
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While the analysis and definition of M.I.S. has been
going on, we have proceeded with the design and pro-
gramming of a common address system for the
institution. If you are lucky enough to have all your
offices sharing an address file instead of each office
maintaining their own, we envy you. We have six dif-
ferent automated systems that we are aware of and
we have not counted the office manual files.
Implementing one address system means all present
systems must be redesigned to use the central
system. Our approach has been highly influenced by
the article, A True Data Base Environment, Computer
World, February 7,1983, written by Dave Ackley.
Because of the ease of writing update programs with
TRANSACT/ 3000, we are suggesting to our offices
that they design their subject data base, enter the
definitions into DICTIONARY/3000, and then write
update programs for the new systems. in order to
keep existing information systems operational and
still develop the new systems, programs are being

written to ’back load’ data to the old data bases a
KSAM files.

Conclusion

M.1.S. will never be a final product. If it should be
killed or die a natural death, it will be reincarnated
under some other name. At Graceland, we are
confident that users will become more and more
involved with controlling their own information
destinies. Whether this is by more user friendly
languages or more user friendly machines or some
other approach does not really matter. They are
getting involved at an increasing rate, and the trend
will continue. We are also confident that to meet the
long term needs of any institution, information must
be shared by various institutional offices and officers.
Under any name, M.1.S. is just that - sharing
information under the control of the people who have
need for it. It's going to be fun trying to get there.
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This is a paper on converting from Univac to Hewlett-
Packard with emphasis on standards, procedures, and
software used during and after the conversion.

Background

Amarillo College is a community college located in
the Texas Panhandle with an enroliment approaching
6000 during the fall and spring semesters. The com-
puter usage history has been a progression through
an 1BM 1401, a Univac 9300, a Univac 9480 and finally
to Hewlett-Packard in 1979. During the last year of the
Univac contract, a decision was made to open the
computer hardware and software bid process to all
vendors rather than keep renewing the Univac con-
tract. Eight vendors including Univac, IBM, NCR,
Burroughs, Honeywell, Prime, DEC, and Hewlett-
mrd (HP) bid. HP received the contract with a bid

o HP3000 llI's, one for academic and one for
administrative processing.

Conversion

Conversion is a real concern when changing vendors.
The fear of conversion and not knowing how long it
will take or even if it will succeed, keeps
organizations from considering changing computer
equipment. Management’'s failure to develop and
promote the necessary standards and procedures to
at least provide an opportunity to opt for the
equivalent performance and reliability at a lower cost,
is tragic.

Work

Amarillo College had accumulated 600 COBOL and
120 Assembler programs during the 10 years with
Univac. This made the conversion a formidable one.
The process was made acceptable by having set
program development standards and operating
procedures in the Univac era. COBOL, a high level lan-
guage, was set as our administrative development
tool. The Univac COBOL and Assembler programs
were used for “batch” processing and terminal entry
respectively.

*ba se

One of the important considerations during the con-
version was how to convert the database. The two
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logical choices were IMAGE, HP’s data base
management system, and the Keyed Sequential
Access Method (KSAM), a method of accessing files
indexed by keys. The decision was made for a two
step approach. First, convert to KSAM and then, when
time permitted, convert to IMAGE. (The time needed
to learn IMAGE was considered a liability at this
critical stage). Having used Univac’s Indexed
Sequential Access Method (ISAM) gave the green
light for the KSAM choice.

Differences

The differences in the Environment and Data Divis-
ions of the Univac and HP COBOL were significant. It
should be noted that KSAM files in HP COBOL did not
have the standard ANSI ISAM coding structures.
(COBOL 1l does have these standard ANSI coding
entries.) This lack of standard coding caused a
potential increase in time for program changes. These
differences led to the development of the COBOL
subroutine to handle all KSAM I-O for the college’s
database.

KSAMIO

The Univac terminal entry assembler programs used
an in-house common ISAM file handler routine for
accessing the database. This logic structure was
used in developing the KSAM file handler. It was
structured in such a way that adding a new KSAM file
required changing 2 lines of code and also adding 6
lines for a table entry. Depending upon the type of
KSAM file there could be one or two additional logic
entries.

Calling Programs

COBOL programs require a ‘‘copy” clause for the
KSAM table with additional “copy” clauses only for
the files being accessed in the Working-Storage Sec-
tion. To access any file, one issues a *“call” to
KSAMIO supplying it with the file, function, and key (if
needed). The handler returns one of two things, either
the desired record or an “‘error” code. Share and Lock
capabilities are used to protect multiple accesses.
Currently, our handler has 32 different KSAM files
while we may have actually 50 physical files due to
using file equates. It is a dynamic and flexible
““‘common’’ way to access our integrated database.
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Current Status

We have now used this |/O handler for 4 years and do
not intend to take the second conversion step to
IMAGE because of the following reasons:

. Program development has been simplified.

. It is easy to understand the file organization.

. File 1-O has been standardized.

. Adding new files is a “snap”.

. It facilitates prompt program maintenance.

. File recovery requires no more than 15 minutes.
. Conversion to COBOL Il let us continue our
approach.

8. Advantages of IMAGE versus KSAM are not
compelling enough to change.

9. A KSAM database can be ‘“‘covered” with
Quasar’s

QUIZ report writer generator for “MIS” and “‘DS”
reporting.

NO A WN =

Technical Description

KSAMIO is written in COBOL Il. The table of files is
similar to the one described in the HP KSAMUTIL
(COBOL section) manual. Two restrictions to the file
handler are: (1) a key must begin in the first position of
the record and, (2) only one key is supported per

record (no multiple keyed records). The file table c
tains the following on each KSAM file: (1) file number;
(2) file name; (3) record size; (4) key length; (5) previous
operation completion code; and (6) open close status
code. The main program calls the routine and fur-
nishes the following parameters: (1) file number; (2)
1/0O function desired; (3) key (if used in 1/O routine); and
(4) pointer read type if needed. The subroutine passes
the record accessed to the calling program if the 1/0
was successful. Completion/error codes for 1/O are
always passed back to main program. First time entry
into I/O routine opens file and sets “open’ status for
future accesses. All KSAM files are set for input/out-
put with dynamic access. Files are shared and locked
until pointer procedures are completed.

Summary

We feel that COBOL, KSAMIO, SORT, and QUIZ have
given us the tools needed to satisfy most any service
request. Our backlog of application requests has been
reduced from 2 years to 3 months. The programmer/
analysts spend more time on new development than
on program maintenance because changes no longer
take the biggest percentage of our working hours. We
feel very much at ease in this environment. You migmt
say that if it is not broken, we leave it alone.
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The New Student Records (NSR) system was imple-
mented at Santa Rosa Junior College (SRJC) in Spring
of 1980. Since that time, in excess of 20 two-year and
four-year colleges have adopted the system. The
California community colleges have formed the
California Community College Software Consortium
(CCCSC) in order to promote the sharing of adminis-
trative accomplishments in computing.

The system is interactive with users controlling the
input of information in all aspects of the system. This
is accomplished via terminals located in the user
offices.

Functions of the System

The current version of the system provides for the
following functions to be accomplished via terminal:

Course Catalog

Schedule of Classes
Registration/including fee calculation
(automatic)

Change of program

Various lookups

Student accounts (debts to the
college—interacts with registration)
Various course displays including rosters
Positive attendance maintenance
Maintenance of all student data including
applications

Maintenance of facilities information
Graduation information

Financial Aid

Vocational Education Data (VEDS) Reporting
System

Work Experience

Test Scores

Academic History

A Little Detail

There are several key functions of a student system

that everyone inquires about—building the schedule

of classes, registration/change of program and tran-

scripts. Consequently, short descriptions of these
ules are in order.

g the Schedule of Classes

There are two key sets of information involved. One is
the schedule itself; the second is the Master Course

information which represents all curriculum approved
classes.

As a starting point, the schedule from a year prior to
the desired schedule is “rolled” forward (e.g. Fall 83
to Fall 84). The department chairs use this “rolled”
schedule as their starting point. They indicate more or
less sections, changes to days and times, etc.

The schedulers enter all of these changes into the
system via terminal. The program edits the informa-
tion and checks for overlapping uses of facilities (itis
maintaining room utilization information). If a course
is being offered that was not present in the “rolled”
schedule, then the Master Course information is
referenced. This reference causes the screen to be
“painted” with all of the relevant, nontransient data.
The scheduler then adds dates, times, instructors and
other term oriented information.

This process continues as long as necessary. When it
is time to produce the printer copy, the section num-
bers are frozen and we move towards registration.
Past this point, new courses or sections can still be
added and changes can still be made. Changes can be
made very rapidly; an example would be opening new
sections in response to demand for a course.

Registration

All registration is done via terminals with integral
printers. A schedule/receipt is generated immediate-
ly. The program checks for: Delinquent debts (issues
a warning prior to registration); Time conflicts; Class
limit (including concurrent sections)

+ All fee calculations are automatic, and fees are item-
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ized on the schedule/receipt. It includes nonresident,
material, health, use, parking and associated student
body fees. Under specific guidelines, fees can be
waived, deferred or partially paid.

The terminal is functioning as a cash register. When
an operator ‘“rings off”’, the terminal will print out a
form for the cash box that shows fees collected,
waived and deferred by type (e.g. material, health).
This printout is then used to reconcile the cash.

The registration process is menu driven. Other items
on the menu include:

Lookup of student data

Cancellation of a registration

Class roster (alphabetized list of all students in
a class)



JOURNAY

OF THE HP 3000 INTERNATIONAL
USERS GROUP, INCORPORATED

Summary data on a section (e.g. title, limit,
days, time, current enroliment)

Lookup by last name

Entry of grades (used only for late grades)
Change of program

Drop by section

Change of Program

The system generates a new schedule/receipt any
time a change of program is made. Change of program
can be intermixed with registration. The system keeps
track of all fees. For example, if a student originally
paid $20.00 in material fees as follows: BDP52 $10.00
and BDP61 $10.00

The student then drops BDP61 and adds a course with
a $15.00 material fee. Helshe would be charged $5.00.
If the student has a refund coming, the amount is
tracked and either applied to a future transaction or
detailed in a refund report.

Academic History

The most recently completed module—April 1983—is
Academic History. The history module incorporates
information necessary to produce transcripts. The
transcripts are generated, on demand, on a printer in
the registrar’'s office.

The historical information is updated programmatical-
ly at the end of each term. In addition, updates, such
as grade changes, are made by the registrar’s staff.

Other information such as financial aid, certificates
awarded and various elements of indicative data also
are maintained. The history module is a boon for
counseling, research, course repetition checks and
evaluation of degree, certificates and general educa-
tion requirements.

Summary

The NSR has been an excellent tool for SRJC. Its
reception by other colleges has far exceeded our
expectations. The resultant consortium has permitted
us to share software and expertise as well as leverage
significant discounts from vendors for hardware and
software.

We have completed our work in a transactional sense.
That is, all of the standard, workaday tasks have been
addressed. We're now ready for the informational
phase.

The informational phase will be the harnessing of ¢
power of the data in the data bases. This harnes
will be through models, special reports and other
presentations of the data to management.

We have begun this process of management involve-
ment by placing micros in various managers’ offices.
The managers are being trained on microcomputer
applications (spreadsheet graphics, database, etc.) as
well as use of the micro as a terminal to the HP3000.
By the end of 1983, we plan to have our managers
accessing student data, financial data, a course
relationship model and various other information.
This system participation by management should
strengthen the bond of the student system to the
institution.

Technical Information

e All system users have one model or another of
the Hewlett-Packard 3000 computer.

e All programs are written in ANS| COBOL 74
using structured programming standards.

e Hewlett-Packard IMAGE data base is used
throughout the system.

e Some use is made of V/3000—a screen format-
ter—requiring some terminais with block
mode.

e Substantial use is made of QUERY for report-
ing. QUERY is a companion product to IMAGE.

¢ Security is provided through passwords rele-
vant to the basic accounting structure plus
database passwords plus read/write lists in the
database.

e Information such as fees and dates are not
hardcoded in the system, but rather, are
accessed from a one-entry data set making
them easy to change.

e Considerable use is made of menus and
subprograms.

e SRJC, with its 24,000 students, has a total of 25
terminals whose primary use is for some
student record related function.

Anyone wishing further information should contact:
Bob Schooling at the address listed earlier.
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'gh School Computer Literacy
Support by Hewlett-Packard

Gary Gubitz

Hewlett-Packard Co.

Corporate Training, Building 18M
1819 Page Mill Road

Palo Alto, California 94304
Phone 415 857-4167

Hewlett-Packard is involved in a variety of ways to
increase computer literacy at the High School level.
This article describes model partnership programs
within the State of California. The emphasis of each of
these programs varies relative to the target audience
and the instructional objectives to be achieved.

Peninsula Academics Program This program is a local
business, community, and education partnership for
10th-12th graders who are potential dropouts. The
objective is to reduce the high school dropout rate, to
reduce the youth and minority unemployment rate,
and to reduce the number of unfilled entry level jobs
in local high-tech companies. By providing a package
of resources from industry (computers and elec-
tronics equipment, loaned instructors, volunteer
industry mentors and summer jobs) this partnership

gram has had tremendous results. Ten HP85 com-
‘ers plus peripherals were donated to this program.
After its second full year of operation, student pro-
ficiency, attendance, self-esteem, grades, and self-
motivation have all increased well beyond our expec-
tations. Currently we are working with the California
State Department of Education to provide a
mechanism for replicating this program extensively
throughout the state.

The Institute of Computer Technology (ICT) The
Institute is a public school which provides innovative
programs to students in kindergarten through 12th
grade and to adults. The Institute is a creative re-
sponse to the problem of educating students to meet
the growing needs of Silicon Valley industries for
skilled professional-technical employees. ICT offers:

e Accelerated courses for college-bound high
school students planning careers in computers
and related fields;

e State-of-the-Art training for students and com-
munity members seeking entry-level technical
positions in the high tech industry;

o Staff development for educators in using
microcomputers for instruction and school
management;

. A forum for industry and education to join in a

dynamic new partnership to meet the needs of
students, the community, and industry.

ICT is ajoint venture between industry and education.
Industry managers and technical personnel play an
active role in the development of the Institute’s cur-
riculum. The first classes were held on January 3,
1983. Ten HP86 Personal Computers plus associated
peripherals were donated to this program.

HP/High School G.I.F.T. Program (Grants for Instruc-
tion in Future Technologies): The pilot program has
two broad objectives:

¢ |ncrease general student awareness and com-
petence with personal computers;

¢ Develop in high school students the fundamen-
tal skills necessary to succeed in the dynamic
high-tech world of tomorrow. Skills such as
problem-solving, systems analysis, critical
thinking, learning strategies, and decision-
making are important to the long-term success
of our young people.

To achieve these objectives, HP has provided a pack-
age of resources to each of 14 high schools in Califor-
nia. The schools were selected on the basis of their
proximity to an HP facility, their having a significant
number of minority students, or an existing computer
curriculum. The package of resources each school
received was ten (10) HP86 Personal Computers, an
HP86 2-day Training Course, and a volunteer HP
Liaison, a technical advisor to work personally with
each school to answer any questions that may arise.
Also, HP is, 1) providing a forum for these teachers to
share curriculum and staff development ideas, and 2)
having expert teachers actually design two courses in
computer literacy and programming that will be
shared among all the schools. Initial feedback from
these schools indicates that HP liaisons are the key
to successful incorporation of the computers in the
high school curriculum. We recognize that other
companies are involved in computer contribution
programs, and we feel the ones that will make a
significant impact will include teacher training and
personal assistance along with the computers and
software.
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A Home Economics
Dietary Analysis System

Beth Craig

University of Tennessee at Chattanooga
Academic Computing Services
Chattanooga, Tennessee 37402

Phone (615) 755-4389

Every bookstore is full of books on diets while the
libraries report these are high on their lending lists.
With such a great interest in this area, it is not sur-
prising that computers are being enlisted to help us
select food items with a good nutritional value. A
system of computer programs has been in use for
doing just this at the University of Tennessee at
Chattanooga.

The Dietary Analysis System we use consists of five
COBOL programs. The system was authored some
years ago by a nutrition student named Maria
Fabrega, who was a student at Clarke College,
Dubuque, lowa. Sister Mary Kenneth Keller, Head of
Computing Services at that college sent us listings of
the programs. (Maria returned to South America after
completing her studies; according to Sister Mary
Kenneth Keller she ‘“‘is now a very successful
dietician and has become well-known as a dietary
expert in several South American countries.”)

The system developed at Clarke College had five pro-
grams. Three could be termed as “for one-time use”
since they were run only to check and enter the two
data sets required. (We had to enter the data manually
but could then use the programs to check for accur-
acy). UTC chose to write the data to KSAM files,
though EDITOR (ASCI|) files would have been equally
suitable.

The two remaining programs are used by the students
to enter the data (editing program) and to generate a
dietary analysis report sheet. The report lists all the
food items, their corresponding nutrients, the appro-
priate Recommended Dietary Allowances (RDA) and
the necessary (or superfluous) amounts of nutrients
provided by the diet. In both programs, the numbers
used to designate the food items are based on the
USDA Handbook #8. In addition to specifying the RDA
number for each food item, the student must also
enter the approximate number of grams consumed, to
the nearest whole numbeér. ---

The system is designed to analyze either a general or
a therapeutic diet for an individual. The therapeutic
diets available are:

Pregnant
Lactating
Low-calorie-A (1000 calories)
Low-calorie-B (1200 calories)
Low-calorie-C (1500 calories)
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Low-protein-A (30 grams)
Low-protein-B (40 grams)
Low-sodium-A (5000 milligrams)
Low-sodium-B (10000 milligrams)
Low-calcium

Low-potassium

In addition to categorizing the client by type of diet,
the student indicates other variables such as child/
adult, male/female. Age, height and weight also are
entered in order to produce an effective picture of the
person’s diet in relation to a peer group.

The Dietary Analysis system relies on two data tiies.
The first contains a record for each one of the 2848
food items in the RDA Handbook with the amounts of
15 common nutrients in these foods. The second data
set contains information based on the Departmen
Agriculture’s recommendations, regarding minimg:
food requirements by sex and age. Two years ago. 7,2
second data set was updated at UTC to reflect reexnt
changes in RDA daily requirements. We understand
that a new RDA Handbook, which contains RDA num-
bers for fast food items, is available but so far we have
not revised the appropriate data set.

The printout (Figure 3) illustrates the type of informa-
tion that the students or dieticians have access to
once the appropriate client information has been
processed. In addition to the fifteen food nutrients,
the caloric intake is shown as well as how well the
client’s diet meets the daily RDA requirements for
each item.

When we received the programs they were designed
to runin batch format with the user having to enter the
information through punched IBM cards. We dis-
covered that most Home Economics majors were not
familiar with the computer and that they found having
to code the cards and then key-punch them fcr the
editing program was tedious and difficult. The stu-
dents also encountered troubie in competing with
Computer Science and Engineering majors who
needed the key punches for their extensive program.
ming activities.

In 1979 UTC started to switch its students from tne
card/key punch to the terminal mode of ent
decided that the Home Economics system co...
changed over too, and that this would achieve ieite:
results. All we needed was an interactive progre 1o
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. the diets as they were entered by the students.

Since the original programs were written in COBOL, it
seemed sensible to stay with that language for the
interactive program. However, a test program rapidly
revealed a problem - COBOL was not well suited to
interactive use! As soon as the last digit of any
answer was entered but before the RETURN key could
be pressed, the program moved to the next question
at a speed that was disconcerting for the user. While
an experienced programmer or user would learn to
live with this, we doubted that a one time user, with
little or no computer knowledge, would find this
approach acceptable.

Luckily, this problem was solved by Jeff Kell who
works in UTC’s Computer Center. He has written a
series of SPL subroutines which can be called from a
COBOL program. The routines overcome the previous
problem and also allow the programmer to indicate a
range into which the answer might fall. For example, if
the acceptable codes for a certain field are 1, 2 and 3
then the user is told that he/she has put in a wrong
answer when anything other than those three codes
are entered. If the user enters more characters than
are designated in the program, a warning message is
generated. Because the SPL code provides these
automatic warnings, the programmer is relieved of
"}ng to include these messages in the program. The
SY routines also check to see if the user has aborted
the job; if so, the file is closed properly. Last, but not
least, the user can take as long as he wants to answer
the interactive questions, thus overcoming
“computer anxiety’.

The interactive program was relatively easy to write
thanks to the SPL routines. As the user enters each
field via the terminal, the program checks the field for
accuracy, at each stage provision is made for the user
to make corrections. Once the programmer has set up
a pattern to check one field, the pattern can be re-
peated for other fields, using the HOLD command.
Thus, only a few statements need to be changed each
time a new field is checked. For example, here are the
statements that check the client’s weight:

360-CHECK-WETIGHT.
MOVE "
PERFORM 800-TIO.
MOVE " ENTER CLTENT'S WEIGHT TO NEAREST POUND"

" TO CUT--INFO.

TO OUT--INFO.
PERFORM 800-TIO.
MOVE " (DO NOT USE DECIMALS OR FRACTIONS > "
TO QUT--[NFO,
PERFORM 800-TIO.
MOVE "F?ENTER WEIGHT >
PERFORM 800-TIO,
IF USER--ABORT
GO TO 820~PROGRAM-AKORTED.
MOVE IN-NUM=-3 TO WEIGHT.
MOVE " ? CORRECT WEIGHT?
TO OUT-~INFO.
MOVE IN-NUM-3 TO OUT-NUM-3,
PERFORM 800-TIC.
IF USER-RESPONSE = "y"
NEXT SENTENCE FELSE
GO TO 260-CHEC<~WEIGHT.

ZZ9R(1/350)" 1O OUT--INFO.

Y OR N"

370-CHRECK-HEIGHT.
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A few words of explanation - each time a question is
to be printed on the screen or printer terminal, the
SPL routine is called by the statement PERFORM
800-TIO. The answers received from the user are
stored in fields named IN-NUM-2, IN-NUM-3 etc.
where the number refers to the actual number of
digits in the answer. The same naming sequence is
used for OUT-NUM, which as might be expected,
displays information to the user.

With these comments in mind, note that it would be
relatively easy to copy the code for weight checking,
then make minor changes to apply it to program areas
for checking height, age etc.

The interactive program feeds information entered by
the user into a COBOL (ASCII file) which contains 80
byte records. Although the record length is fixed,
there are two types of records. The first type, which
has a “1” in the first column, contains information
about the client such as height, weight, age, name,
sex and diet type. The second type of record, desig-
nated by a “2” in the first column, allows three food
items per record. As the user enters information it is
written to the disc file by the program. When the user
has finished entering data, a UDC routes the data in
the file, links it to the data sets and releases the
results to the printer.

The program has been used at UTC for over three
years with the Home Economics and Health, Physical
Education and Recreation Departments being the
prime users. (Since it does require a passing knowl-
edge of the RDA Handbook, only students who have
access to it have used the system so far). In addition,
dieticians from the Erlanger Hospital, several local
doctors and nutrition specialists from the Tennessee
Valley Authority have used the program.

The procedure for using the program is described in
Figure 1 an actual run of the program is shown in
Figure 2. Figure 3 is a copy of a listing showing the
data generated for the students.

When the conversion to an interactive program had
been completed, we wrote about it to Sister Mary
Kenneth Keller and at the same time asked how she
would respond to other educational institutions who
want to use the program. In her reply she stated, “We
would be happy to have you provide copies of the
dietary analysis programs to any non-profit
organization.”

The dietary system has been used at UTC for over four
years and the students appear to enjoy using it.
Instructors usually have their students list the items
that each ate in a three day period and then analyse
them. The students are often surprised at the results!
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Figure 2 —-RUN OF DIETARY ANALYSIS PROGRAM

:hello student.chshomec
ENTER ACCOUNT PASSWORD:

ENTER USER PASSWORD:

HP3000 / MPE IV C.KO.A3 THU. Feb 8, 1982, 11:12 aM

filename

HP terminal
SQROC terminal
INFORTON terminal

Any other terminal

Frter terminal type (0-3)>0

WELCOME TO THE DIETARY ANALYSIS PROGRAM
DO YOU WANT TO ENTFR DIFT DATA?

ANSWER Y FOR YES OR N FOR NO>Y

YOU WILL BE ASKED QUESTIONS ABOUT YOUR CLIENT
(E£.G. NAME, AGE, TYPE OF DIET). PLEASE USE
UPPER CASE LETTERS TO RESPOND TO QUESTIONS THAT
RFQUIRE ALPHARETIC ANSWERS.

FIRST AND LAST NAME> JOHN SMITH
CORRECT? ANSWER Y OR N>Y

ENTER CLIENT'S
JOHN SMITH

WHEN ASKED FOR CLIENT TYPE ENTER EITHER:
M FOR MALFE

OR F FOR FEMALE

OR ¢ FOR CHILD

ENTER CLIENT TYPE>M
M CORRECT CLIENT TYPE? Y OR N>Y
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PLEASE ENTER CLIENT'S AGE TO NEAREST YEAR
(DO NOT USE DECIMALS OR FRACTIONS)
IF AGE GRFATER 50 ENTER 51

ENTER CLIENT'S AGE>26
26 CORRECT AGE? Y OR N>Y

ENTER CLIFNT'S WEIGHT TO NEAREST POUND
(DO NOT USE DECIMALS OR FRACTIONS)
ENTER WEIGHT>178

178 CORRECT WEIGHT? Y OR N > Y
ENTER CLIENT'S HEIGHT TO NEAREST INCH
(DO NOT USF DECIMALS OR FRACTIONS)
ENTER HETGHT> 65

65 CORRECT HEIGHT? Y OR N > Y
ENTER TYPF
GENERAL

OF DIET (GENERAL,

CORRECT DIKT? Y

LOW-FAT FTC.)>GFNERAL
OR N > Y

ENTER NUMBER OF FOOD ITEMs FOR CLIENT > 2

002 CORRECT NUMBER OF ITEMS? Y OR N > Y

NEXT ENTER AN RDA # BETWEEN 1 AND 2473

ENTER RDA NUMBER > 1317

1317 CORRECT RDA #7? Y OF N > Y

ENTER FOOD NAME (MAXIMUM 12 CHAKRACTERS) MARGARINE
MARGARINE CORRECT #OCGD NAME? Y OR N» Y
ENTER FOOD QUANTITY (TO THE NEARFST GRAM)

(DO NOT 08F DECIMALS OR FRACTIONS

ENTER QUANTITY> 50

0050 CORRECT OQUANTITY? Y OR N> Y

NEXT FNTFR AN RDA # KETWEEN 1 AND 2483

FNTER RDA NUMBER > 977
0977 CORRECT RDA #2 Y OR N > Y
‘ER FOOD NAME (MAXIMUM 12 CHARACTERS) PN
CORRFCT FOOD NAME? \ ‘\
ENTER FOOD QUANTITY (TO THE NFAREST GRAM)
(DO NOT USE DECIMALS OR FRACTION=].

ENTFR QUANTITY > 110

0110 CORRECT QUANTITY? Y R NO > Y
DO YOU WANT TO:
L. ADD MORE DATA ON PREVICES CLIENT
2. ENTFR DATA ON NFW CLIENT
3. STOP ENTERING DATA?
ENTER FITHER 1, 2 OR 3 ~ 3
PLFASE CONFIRM YOU WANT TO STOP ENTERING DATA
DO YOU WANT TO STOP? Y OR NG > Y
YOUR DATA HAS BEEN ENTERED ON THE FILE:
ANOTHER PROGRAM WILIL PROCESS YOUR DATA

END OF PROGRAM
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Figure 3
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