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MINUTES OF THE __House COMMITTEE ON Camunication, Computers and Technology.

The meeting was called to order by Representative Mike Meacham at
Chairperson

_3:30  3®&./p.m. on January 18, 19.83in room _531-N__ of the Capitol.

All members were present except:

Committee staff present:
Sherry Brown, Fiscal Staff, Research Department
Chris Stanfield, Fiscal Staff, Research Department
Arden K. Ensley, Revisor of Statutes
Betty Ellison, Secretary to the Committee

Conferees appearing before the committee:

Bill Belleville, Acting Director, Division on Information Systems and
Canputing (DISC).

Chairman Meacham made several announcements:

1. Minutes will be taken up in the first meeting of the week, those
minutes being of the previous week's meetings.

2. Beginning the week of January 31, the comittee will meet three
days a week, on Tuesdays, Wednesdays and Thursdays.

3. In the next few weeks the committee will take up the following:
Week of January 24 - Speakers on biotechnical research in Kansas
Week of January 31 - Instructional and public television

Week of February 7 — Divestiture of the telephone system and the
break-up of AT&T

Week of February 14— Telecomunications plan fram the Office of
Telecommunications in the Department of
Administration

These units will be introductory so the cammittee will understand
the terms and the issues. After each of these areas has been can-
pleted, the staff will prepare a summary of same of the activity
and some of the testimony, for the purpose of pointing out what
policy issues have been raised. Those summaries will be the size
of bill briefs and will be placed in the bill books for easy
future reference.

4. The field trips that have been menticned in the past will generally
wait until after March 11 which is the deadline for consideration
of bills in their house of origin. 2An exception to that is, there
are a couple locally aside from DISC; KITWU, the public television
station here and the KANS-AN system. The camnittee will view those
on some Monday. These field trips will be taken on Mondays at our
regular committee time since they are local and easy to get to.

The chairman introduced the conferee, Mr. Bill Belleville, who distri-
buted same informational material regarding DISC, industrial use of
canputers, and computer terms. (Attachments 1, 2 and 3)

Unless specifically noted, the individual remarks recorded herein have not
been transeribed verbatim. Individual remarks as reported herein have not
been submitted to the individuals appearing before the committee for

editing or corrections. Page _1— Of .2—



CONTINUATION SHEET

MINUTES OF THE _House COMMITTEE ON Camunication, Camputers and Technology

room _931-N  Statehouse, at _3:30 38 /p.m. on January 18 19.83

Mr. Belleville gave samne personal background, stating that he began working
in the State of Kansas in June of 1981. He also gave a history of personnel
in DISC as follows:

Mr. Diggins, hired by the 1980 lLegislature for DISC, stayed two
weeks. Dr. Dick Mann handled DISC on a part-time basis 1980 -
May, 1981. Mr. Jerry Magnuscn was the first basic director; he
left in September, 1982. Mr. Belleville has been acting director
since that time.

Mr. Belleville stated that many people in data processing are more loyal to
the profession than to the employer; there is much canpetition for higher
pay. Representative Rolfs asked how state government can contain cost and
still keep people. Mr. Belleville replied that long-range planning and
identifying reguirements are important; it is necessary to search for the
right fit.

Mr. Belleville gave several examples showing how the technological evolution
will affect everyone. We will have to learn to use computers at hane, school
and in the workplace. The video, auto and tire industries are in robotics;
this will cause a major scocial change, displacing many people at jobs.

Office workers will be affected as word processing replaces secretaries; the
cycle feeds upon itself. He camented that use of computers by voice is in
the future. Canputers will be smaller but more expensive. Microcanputers
are replacing the slide rule and calculators.

Chairman Meacham asked for a motion on the minutes of January 11 and 12,
1983. Representative Rolfs moved they be approved. Representative Avlward
seconded the motion and the motion carried.

The meeting was adjourned by the chairman at 4:30 p.m.

The next meeting of the cammittee will be at 3:30 p.m. on January 19, 1983.
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Introduction

The Division of Information Systems and Computing
(DISC) is the central data processing authority for
the State of Kansas. Located on the 11th floor of
the State Office Building in Topeka, DISC provides
centralized computer services and management.

Statutory Responsibility

DISC was established by the 1980 Kansas Legisla-
ture. It was designated the central authority in
determining and providing the necessary data pro-
cessing services for State agencies. Agencies
thereby are required to obtain DISC's approval prior
to acquiring data processing hardware, software,
programs and personnel.

DISC also is responsible for auditing agency
compliance with established standards and for
reviewing and making recommendations to the Division
of Budget on agency data processing plans and
budgets. i

Organization
Office of the Director

The Director of DISC reports to the Secretary of
Administration in his exercise of the authority
granted the Division. He is quided by the Informa-
tion Systems Policy Board (ISPB) in meeting statutory
responsibilities and the Information Systems Advisory
Committee (ISAC) in fulfilling the information system
needs of the Department of Administration.

The Director is supported by a special Planning
and Control staff and four assistant directors.




Admin..strative Services

The Assistant Director for Administrative Services
and staff conduct internal business and office manage-
ment services.

This section supports DISC by performing key
functions including budget preparation, accounting
and billing, contract initiation and management,
mail/distribution control, word processing and
clerical services, personnel/payroll administration,
purchase control, records maintenance and DISC
security.

Agencies interact with this staff to establish
data processing service accounts and discuss charges
for services.

Computer Operations

The Assistant Director for Computer Operations and
staff maintain three large computers and associated
equipment (hardware). This section operates several
extensive data communications networks connecting
local and remote terminals which serve users within
their individual offices.

Other users receive computer services by coordi-
nating with the production control staff who handle
the magnetic tape, printed forms and other selected
media.

Agencies interact with this staff to install
terminals, request hardware maintenance, report hard-
ware and communications problems for resolution,
request job production and retrieve output.

Technical Support

The Assistant Director for Technical Support and
staff install and maintain the computer systems
software and related packages that control the
hardware.

This section ensures the effective use of the
operating systems, communications packages, data base
management systems, source program translators/com-
pilers/assemblers, utility packages, user-friendly
software, mathematical/statistical packages, job
billing packages and capacity management features.

Agencies interact with this staff to access avail-
able software packages and be advised on their use,
report problems for resolution and receive expert
consultation on software facilities and features.

Systems Design and Development

The Assistant Director for Systems Design and
Development and staff develop and maintain appli-
cations to solve user problems.

This section evaluates user needs for cost/benefit
effectiveness, designs, develops and maintains auto-
mated systems, prepares and implements statewide
development methodology and standards, provides
expert consultation in the effective design of sys-
tems and advises agencies on obtaining information
systems training.

This section also operates a Documentation Library
to store system and program documentation and an
Information Center providing user-friendly software
(including graphics) to help users help themselves.

Agencies interact with this staff to determine if
automated tools can help them do a more cost-effective
job.

Planning and Control

The Assistant to the Director for Planning and
Control and staff provide special assistance to the
Director by coordinating the State's long-range
automation plan, setting quidelines for the prepara-
tion of data processing budgets and reviewing agency
data processing plans and budgets.



This section also evaluates the effective use of
data processing methodology and standards, reviews
the appropriateness of data processing hardware and
software (including word processing and mini- and
micro-computers) and audits agencies on the proper
use of their capabilities and features.

Agencies interact with this staff to plan for
their systems needs, obtain approval for hardware
and software and receive expert advice and assistance
in justifying their needs.

Charges for Services

DISC recovers all costs for services rendered
to users. Charges are determined by such factors
as time of day, analyst/programmer time and soft-
ware accessed.

Rates are published annually with revisions made
only when necessary to recover costs.

For the current rates, see the most recent update
of Policy and Procedures Memorandum 103 or contact
the Assistant Director for Administrative Services.



DIVISION OF INFORMATION SYSTEMS AND COMPUTING
(DISC)

Department of Administration

SECRETARY
DEPARTMENT OF
ADMINISTRATION
INFORMATION SYSTEMS POLICY BOARD
DIRECTOR | e Sec. Patrick J. Hurley, Executive
DISC | Rep. William W. Bunten, Legislative
i Dr. Howard P. Schwartz, Judicial
'
'
i
1
1
|
ASSISTANT TO DIR. FOR L____ INFORMATION SYSTEMS ADVISORY COMM.
PLANNING AND CONTROL DEPARTMENT OF ADMINISTRATION |
|
\
(67] [
ASST. DIRECTOR ASST. DIRECTOR ASST. DIRECTOR ASST. DIRECTOR
SYSTEMS DESIGN AND DEVELOPMENT ADMINISTRATIVE SERVICES TECHNICAL SUPPORT COMPUTER OPERATIONS
IBM S} UNIVAC BUSINESS OFFICE OPERATING [ || DATA COM- PRODUCTION CONTROL &
PROGRAMMING PROGRAMMING SERVICES SERVICES SYSTEMS MUNICATIONS FACILITY
|
INFORMATION | | | PROJECT DATA BASE
CENTER MANAGEMENT b
|
|
DOCUMENTATION| | IMETH. & STAND. | IBM INETWORK COM-|
LIBRARY COORDINATION COMP. CTR. MUNICATIONS

UNIVAC PRODUCTION
COMP. CTR. CONTROL




Computing Facility

The IBM/NASCO and Univac Computer Center has a
full complement of data processing utilities, from
sophisticated data base/data communication facilities
to user friendly software oriented for direct use by
agency staff with minimal training.

The Center performs capacity planning and per-
formance tuning to determine current workloads and
computer resource utilization. Future requirements
are projected in order to tailor hardware and soft-
ware to optimize the quality of the services rendered.

The DISC Computer Center operates 24 hours per day,
seven days per week. Hardware and software mainte-
nance is conducted on Sunday between 6 a.m. and noon.
If required, emergency maintenance is scheduled to
minimize interference with user on-line activity.

For specific hardware and software availability,
see the most recent update of Standard 200 or contact
the Assistant Director for Computer Operations.

IBM/NASCO System

The IBM/NASCO system functions via two large
processors: the IBM 3033 and the NASCO AS 5000.

These computers operate as a loosely coupled system
and share direct access devices and other peripheral
equipment.

This system provides services to all State agencies.
Major users include the Departments of Revenue, Trans-
portation and Social and Rehabilitation Services.

The IBM/NASCO system currently maintains extensive
on-line networks consisting of more than 600 remote
terminals and more than 20 remote job entry (RJE)
sites including the central law enforcement message
switching system for the State.

s

IBM/NASCO System Hardware

IBM hardware

1 - 3033 Model N processor (12 megabytes of
memory/12 channels)

2 - 1403 Model N1 printers (1100 1ines per
minute)

6 - 3274 video controllers
1 - 3705 Model BZ communications controller
1 - 2540 reader/punch

National Advanced Systems hardware

1 - AS 5000 processor (6 megabytes of
memory/6 channels)

1 - Beall channel switch

Storage Technology Corporation hardware
24 - 8350 disk drives (317.5 megabytes each)
28 - 8650 disk drives (635 megabytes each)

Telex Corporation hardware

15 - 8020 Model 5 magnetic drives (1600 bits
per inch/6250 characters per inch)

1 - 8020 Model 5 magnetic drive (800 bits per
inch/1600 characters per inch)

ITT Courier hardware
2 - 2722 video controllers
1 - VTLC video controller



IBM/NASCO System Software

The IBM/NASCO computers run on the IBM/MVS
yperating system. Input and output operations are
controlled by JES2, an IBM product.

Terminals are scheduled and controlled by one of
three 1BM Telecommunications Access Methods: TCAM,
/TAM and BTAM. On-1ine files and applications programs
ire scheduled and controlled by two data communications
backages: the IBM Customer Information Control System
(CICS) and the CINCOM Environ/1 (E/1). CICS applica-
tions programmers use COBOL and NATURAL computer
languages while E/1 programmers use TBOL and MANTIS.

In addition, CINCOM's TOTAL and Software AG's
\DABAS (data base management systems) are available
Ffor systems development. TOTAL operates with both
>ICS and E/1 while ADABAS operates only with CICS.

Program development productivity aids available
ire ROSCOE and LIBRARIAN. ROSCOE is used to create
ind modify program source code on-line. LIBRARIAN
stores the source code and job control language
statements.

mivac System

The Univac system functions via a Univac 1100/62
wlti-processor which allows for continued processing
in a degraded mode if one of the processors fails.

The Univac system is primarily dedicated to the
)epartment of Administration. Current major projects
include the Central Accounting System of Kansas (CASK)
and th? Kansas Integrated Personnel/Payroll System
KIPRS).

This system currently maintains an extensive
n-1ine network of approximately 220 remote terminals
ind one remote job entry (RJE) site.

Univac System Hardware

Univac hardware

1 - 1100/62 multi-processor (1048 KWords/
10 channels)

8 - 0874 magnetic tape drives (1600 bits per
inch/6250 characters per inch)

2 - 0776 printers (1200 1lines per minute)
1 - 0176 card reader

16 - 8470 disk drives (89.6 MWords each)
1 - GCS communications controller

Univac System Software

The Univac multi-processor runs on the Exec 1100
operating system. Primary data communication
services are provided through three versions of
MAPPER, a user-friendly product designed to facili-
tate information manipulation and retrieval by users
with minimal training.

MAPPER is administered through delegation of
MAPPER coordination responsibilities, creation of
modes and types and routine file re-organization.
Proposed record structures are reviewed constantly
and users are advised on MAPPER design and coding
techniques.

Additional services are available on the Univac
system through the use of the Communications Manage-
ment System (CMS), DMS 1100 (a data base management
?ystim) and the Univac Terminal Security System

TSS ).

Univac program development productivity is
enhanced by the use of Conversational Time Sharing
(CTS), an on-line text editor/compiler used to
store source code and job control Tanguage state-
ments.



Developing Your Information System

DISC can help your agency create an information
system tailored to your needs via a management cycle
consisting of six phases:

> Evaluation 1

Review Planning
DISC Systems
1 Management

Cycle
\4
Acquisition Budgeting
T Development | &

Evaluation

Once the user staff of your agency has determined
that an automated system is needed, a detailed written
evaluation of your needs should be prepared. The
length of the document will depend on the complexity
of your needs.

Although this evaluation is normally conducted by
the user, DISC can provide special assistance upon
request. Such teamwork in the early phases of the
cycle can increase the likelihood of achieving the
appropriate system.

Planning
Next, your agency should prepare (or update) its

data processing plan, detailing the computer resources
necessary to establish your new information system.

10

[f appropriate, DISC then estimates the addi-
tional resources needed to support the development,
maintenance and/or processing of your new system.

AT11 individual agency plans are coordinated by
DISC to create a single three-year State Data Pro-
cessing Plan which identifies the State's total
automation needs.

The Information Systems Policy Board (ISPB)
annually reviews the State Plan, providing guidance
and direction.

Budgeting

An important step in the cycle is obtaining
adequate funding to execute your information systems
plan. Agencies prepare and submit their fiscal
requirements annually to the Division of Budget.
DISC then reviews the data processing portion of
these budgets for consistency with the overall State
Plan.

Following Tleqgislative review and adjustment,
agencies and DISC finalize their budgets and begin
implementing the approved automated systems.

Development

Once funds are allocated, your agency should
submit a service request (if appropriate) for
the new system, modification and/or enhancement.
At this time, DISC will assist your agency to
analyze your problems and needs and schedule the
tasks to be accomplished.

DISC then designs your system and details how
its features work and what they will do. DISC
will provide you with a more accurate estimate
of your costs at this point. With your approval,
the Division then will write the programs, prepare
the necessary documentation and test the new
application.

11



In some instances, your agency's needs may be
better achieved through the DISC Information Center.
If so, the Center Coordinator will assist you in the
development and execution of your system.

Hardware and Software Acquisition

Generally, new applications require new hardware
and software. If so, DISC will assist your agency
to procure and install them.

The procedure for acquiring new hardware and
software is detailed in the most recent update of
Policy and Procedures Memorandum 104.

Review

Once your new information system is operational,
your agency's management staff should review its
effectiveness. DISC will assist you if fine tuning
is required.

Major modifications and enhancements are
implemented by repeating the cycle.

2

User Help and Information Sources
User Help Desk

Users having hardware or software problems should
report them to the User Help Desk. Any problems that
cannot be resolved immediately will be forwarded to
the appropriate technician.

The purpose of the Help Desk is to provide change
control and problem tracking to assure more reliable
and consistent computer services to DISC users.

Information Center

The Information Center provides users the oppor-
tunity to develop and execute their own systems
applications through the use of computer produc-
tivity packages. Obtaining assistance from the
Center will help reduce the need for additional
programming resources and eliminate data processing
backlog within the user agencies.

Computer packages available include text pro-
cessing, on-line training and user-friendly software.
Other services of the Information Center include
product education, technicai and operational support,
problem resolution assistance and general consulta-

tion.

Contact the Information Center Coordinator for
a copy of the Information Center Handbook and other
assistance.

Production Control

User agencies which do not have a production
control staff must schedule their batch production
jobs through the DISC production control staff.

Job submissions must meet pre-determined production
schedules.

s



The DISC production control staff maintains
two magnetic tape libraries. The Univac library
is managed by the DISC tape librarian and contains
approximately 1,000 reels of tape in active status.
The IBM/NASCO library has approximately 18,000
reels of tape in active status and is managed by the
following agency tape librarians:

Series T002000 - T009999 DISC
T010000 - T019999 Social & Rehabilitation
Services
T020000 - T029999 Transportation
T030000 - T039999 Revenue

In addition, DISC operates two secured off-site
magnetic tape storage vaults which are available
to users.

Documentation Library

The Documentation Library provides a central
location for all system and program documentation
implemented by DISC. Documentation submitted to the
Librarian is verified for completeness and accuracy
before beinqg added to the library inventory. Access
to the documentation is controlled by the Librarian.

In addition, various software manuals and all
DISC publications to users may be obtained through
the library.

For more information, contact the Documentation
Librarian.

User Meetings

DISC conducts periodic meetings for all State
agencies who use DISC services. From these meetings,
user groups have been formed around specific software
packages to improve the ability of users to utilize
DISC data processing resources.

14

These smaller groups meet periodically to share
information and foster cooperation among user
agencies. They also provide DISC with feedback from
the user community.

The MAPPER user group is the largest and consists
of all software coordinators for projects using
MAPPER applications. These coordinators provide the
interface between actual users and those who develop
and support the application of MAPPER.

Similar user groups have been formed around the
data base management systems and ROSCOE/LIBRARIAN
software.

DISC Publications

Policy and Procedures Memorandums (PPMs) inform
user agencies of established DISC policies and
procedures.

Standards are basic tenets established or adopted by .
DISC which remain relatively unchanged over time.
They closely resemble PPMs in content but are
somewhat more technical.

Guidelines provide a how-to approach to users on
compliance with the policies set out in PPMs and
Standards. Practical examples often are included.

Bulletins announce short-term alterations to normal
operating conditions. They normally have a
definite expiration date or a clear short-term
purpose. Bulletins also announce upcoming events
of potential importance to the DISC user community.

Standard Operating Procedures (SOPs) set forth
internal policies and procedures for the DISC
staff and do not have a direct impact on users.
Copies of these publications may be obtained from

the Documentation Librarian.

15
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Campus Glitch
Universities in. U.S.
Are Losing Ground
InComputer Education

Lack of Funds Leaves Svchovols‘
With Too Few Teachers

And Inadequate Facilities|

Inhlustff Cives Helping Havnd'

-By CAROLYN PHILLIPS
Staff Reporter of THE WALL STREET JOURNAL

impossible dream. After two years at East-
ern Illinols Unlversity In Charleston, David
Gerdes decided to transfer to the University
of Illinols here to study computer engineer-
ing. He had the sclence and math courses
that the Unlversity of lllinols requires for
admission. He had good grades from East-
ern—almost 4 B average. He had.A's In dll
his computer-programming classes.

But with qualifications conslderably bet-
ter than average, 20-year-old Mr. Gerdes
can't get Into computer engineering at Illi-
nois. There Isn't room.

. Even though overall enrollment is dwin-
L dling, U.S. colleges and universities can't

' accommodate® the hordes who want com-
puter education. Good. students are denled
admission as many schools cap enrollments
at levels that already $traln teaching staffs
and overtax facllitles. In fact, some educa-
tors say that to guarantee quality Instruc-
tion, they would have to reduce current en-
rollments in computer courses bv 25%.
Meanwhlle, employers lament that only 50,
000 graduates were available last year to flil
more than 115,000 computer-related jobs.

" *“This country could blow what is a ter-

4 rific world lead In computer technology by
Y falling to graduate enough people with the
¢ capabllity to malntain it,”” warns Robert G.

Gillesple, the vice provost for computing at
the University of Washington in Seattle. But
without money to augment Inadequate facill-

trained graduates and will fall to effectively

Introduce the computer as a learning tool in

" nonquantitative disciplines.

URBANA, IIL=It hadn't seemed like an|: Awkward Cholces

The conditions force would-be students of
computer sclences or computer engineering
to make some awkward cholces. Mr.
Gerdes, for instance, Is enrolled In the col-

- lege of arts and sclences at Illinois and Is
‘trylng to ralse his 3.9 grade-point average to
4.2, the current cutoff on the flve-point scale
‘for the admission of transfer students into
the engineering program. James N. Snyder,
the head of computer science at Illinols,
calls 4.2 “ridiculously high” as an entrance
requirement. The required grade for general

.admisston to Illnols 15 3.26. -

House Communication,

ties and Increase staff sizes and salaries, re- |.
cession-whipped schools will continue to pro- |+
duce Insufficlent numbers of computer- |.

" Mr. Gerdes's chances for admisslon to’

ehglneering at Illinols “‘are probably dimin-
{shing Instead of Increasing,” says Gary R.

. Engelgay, the director of admissions and re-

cords. By the time Mr. Gerdes attains a 4.2,

if he ever does, the cutoff point could be

pushed higher, as thousands more students
continue to compete for the limited number

. of places. “You have to be a genlus to get

_In, " says Mr. Gerdes.

'Life on the inside makes other de-

" mands—Including patience. During peak pe-

riods, as at many Institutions, students walt
hours to use & computer terminal for some-
times just a few minutes. They also stand in
long lines to talk to a professor or a teaching
assistant ‘about computer assignments. One
of the -biggest computer-education head-
aches Is that classes fill up so fast students

- can’t always get into the courses they need

to graduate; as a result, a traditional four-

year degree often takes an ‘extra term or].

two for some students to complete.
Teaching overcrowded classes is no more
fun than taking them. “‘Clearly, the ideal sit-
uation would be for me to have two students
come to my office and have tea or sherry
and talk things over,” says C.L. Liu, a pro-

- fessor’ of computer sclence at Illinols. In-

'stead of tea for two, Mr. Liu has 200 to
teach. He does concede, however, that such
a large group Isn't necessarily a bad thing.
“I think'I am able to have some dlalogue
with. large classes. 1 prepare better for
them. I psych up a lot more, and I'm more
animated.”

Computers and Technology

Watered-Down Education?

Mark Ardls, an assistant professor at illi-
nols, taught 18 students in a software-engl-
neering course the first time the class was
offered a few semesters ago. The second
time the course was offered, 42 students
took It. Mr. Ardis recently saw registration

. figures for the third offering -of the class—

126 students signed up. “There isn't much
change In my presentation of material,
whether I'm talking to 10 or 120,” Mr. Ardls
says. “What changes {s the work done by
the students. With a smaller group, I assign
work I'will look at and take an active role in !
grading. But with so many students, 1 will -
now give out assignments that only graduate

‘teaching asslstants will see.”” He adds: “I
- think you water down the educatlon when

enrollment goes up." ,
‘The Accredlitation Board for Englneering'.
and Technology thinks so, too; it granted
31% fewer six-year accreditations this
school year than last to academic programs
in engineering. The board looks at a number
of factors—faculty, laboratory facllities, Ii-
nancing and others—in determining whether
a program Is accredited for six years, three '
years or not at all. - !
* The University of Illinols has maintained .

" accreditation for its engineering programs. |

“But we do see a deterioration in quality in
a general sense,” says Edward Ernst, the
school’s assoclate head of electrical engl-
neering. “Faculty overload Is the big prob-
lem. But we also aren't able to keep up with
the equipment we need for general Instruc-
tion in engineering, especlally in the com-
puter areas. It's a matter of having twice

Please Turn to Page 12, Column 1
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‘Campus Glitch: As Dircct Result of Money Shortage
U.‘S : Uniyersities Fall Behind in Computer Education -

Continued Froin First Page

the number of students with no ad;iitlonal'

resources.”
Supply and Demand
Throughout the country, educators mar-

- vel at how quickly student use of computer

facllitles expands to fill available capacity.
“It's like the Santa Monica Freeway—ex-

" pected to handle traffic for 20 years and

‘

overrun In one,” says Joel Moses, the head
of electrical engineering and computer sci-
ence at Massachusetts Institute of Technol-
ogy. Robert Knight, the manager of Stan-

ford Universily’s LOTS (low-overhead time-’

“sharing) computer facility, says, “‘You'd

probably be hard pressed to find a school
that Is keeping up with student demand for
computing capacity. To meet that demand
you'd have to spend extraordinary sums of
money.” .
Extraordinary sums of money are being

spent on university computer use—$1.3 bil-.

lion a year, from the most recent estimales.

.“But more than half of that is for adminls-

trative purposes, not instruction or re-
search,” says Mr. Gillespie at-the Univer-

sity of Washington. The amount spent on ac--

ademic computer work translates Into about

_ $20 per student per year, only one-third the

$60 per student that was recommended In 2
1967 report by the president’s Science Advl-

- $ory Counclil.

Even at the best schools, under-invést-
ment In'computers for Instruction results in

. penny-pinching compromise. At Stanford,

Mr. Knight says, “We're probably a little it

-behind the times in terms of whiz-bang

hardware,” because the computer facllity
there just bought a second machine identical
{o the model it bought in 1976. Sticking with
the same machines meant the facility could
use the same softxyare and staff—{wo areas

where costs are much higher than hardware
costs. Although the purchase doubled the ca-
pacity of Stanford’s LOTS facility, Stan-

J| ford's vice provost Gerald Licberman says

student use increased accordingly. Mr. Lie-
berman projects LOTS will have to double
capacity agaln—adding two more ma-
chinés—In three years, If nol sooner.

Most schools tolerate a certain degree of
antiquation in the machines they use in gen-
eral computer-center [acllities, citing capac-
ity as the more important concern. (Specific
academic departments may buy more mod-
ern machines for exclusive research or aca-
demic use.) But many schools question
whether the limited capabilities of yester-
year's computers are adequate, even for in-
struction. “We have to give students a sense

‘of ‘what the field Is like today, not what It

was like 10 years ago,” says Kenneth W.
Kennedy Jr., professor of mathematical sci-
ences at Rice University in Houston.

Providing sheer capacity (enough term}-
nals,” erfough computer power) constitutes
challenge enough for computer-center staffs
as they serve the needs of traditional stu-
dent users—business, science and engineer-
ing majors for whom the computer Is often
the subject of study. But many blanch at the
thought of having to provide adequate faclll-
ties for all other students, too—students in
literature, theater, history, religlon, soclol-
ogy and other disciplines who could use the
computer, not for manipulating numbers,
but for processing information. Educators
see that as the next crest, an Innovation in
education termed a revolution by some,
“But unless something changes drastically,
the nation’s best unlversities won’t take part
In this revolution,” says Douglas Van
Houweling, the vice provost for computing
and planning.at Carnegle Mellon University

in Pittsburgh.

_ Still, the most pressing problem in com-
puter education Is not machine obsolescence
or lack of capaclty or under-use-of comput-

-ers in nontraditional areas. The toughest

problem remains the computer manpower
shorlage. Because of the short supply, indus-
try offers high salarles that entice students
with two-year, four-year or master's degrees
into the workplace. So few students continue
for the doctoral degree that the pool of peo-
ple qualified to leach computer courses Is
drying .up. '

An American Association of Engineering
Socleties survey shows that computer-sci-
ence and computer-engineering departments
report a 17% vacancy rate—at a time when
the 9% vacancy of engineering-faculty posi-
tions is consldered a crisis. Jack Gells, a
projecl director at the assoclatlon, says that
almost two-thirds of the’ vacancies in the
computer-related departments date from a
year-ago or longer. Mr. Emnst of the Univer-,
sity of Illinols adds: “More money alone to
hire more faculty In computer sclence
wouldn't help. We can't find anybody.”.

Salary Disparity - -
Only about 250 people a year complete
doctoral degrees in computer sciences, and
that number has been decreasing 6% o 8%
annually, says John Hamblen, a Unlversity
of Missouri professor on leave to the Na-
tional Bureau of Standards. In the competi-
tlon for those graduates, universities lose
the salary bid. “A person with a two-year
degree can get a programming job for $20,-
000 to $22,000 a year in Industry,” estimates
Andrew Molnar, a project director at the
National Science Foundation. *“A person
with an eight-year Ph.D. might make $20,000
to $21,000 a year as an assistant profes-
sor."

The drawing card that universitles once
had—an ambiance conducive to scholarly
thinking and research—is deterlorating In
computer disciplines. Iliinols assistant ‘pro-
fessor Mark Ardls says, “It’s hard to stay at
a unlversity when there are offers from In-
dustry at two or three times your salary and
better research equipment, too. And besldes
teaching and trying to do research here, 1
advise about 85 students. For the first few
weeks of the semester, there is a student
outside my door every minute of the day. No
one glves tenure for advising students.” Mr.
Kennedy at Rice warns, “You can't let fac-
ully get burled or they will leave.”

Aware that'it has been eating its own
seed corn, industry has moved fo remedy
part ‘'of the manpower problem In colleges
and unlversities. The American Electronics
Assoclation and some of its members—most
nofably Hewlett-Packard Co. of Palo Alto,
Calif.—have developed a fellowship program
designed not only to increase the number of
doctoral students in computer sclences and .
‘electrical engineering but also to encourage’
the students to take teaching jobs after gra- |
duation. (The program waives part of the
cost of a doctorate if the graduate takes a
university faculty position after recelving a
degree and walves the whole cost if the posi-
tion Is held more than three years.)

“We know {f we don't make an invest-
nlent in the development of engineers, then
we won’t have an industry, at least not one
that’s competitive internationally,” says Pa-
tricla Hill Hubbard, president of the Ameri~
can Electronics Association’s Electronics
Education Foundation. She adds: “We also
know that we're already late. We should
have been doing this five or slx years
ago."

Fellowshlp Programs

A number of companies—Xerox, Stan-
dard Qil of Indiana, Control Data and oth-

“ers—have introduced fellowship programs,

faculty research programs, equipment
grants and other means of helping higher
education train high-technology workers.
Many schools are watching closely a joint
venture between International Business Ma-
chines Co, and Carnegie Mellon that will re-
sult in each student and staff member at the




THE WALL STREET JOURNAL
January 14, 1983

institution having a computer work sta-
tion. -

Colleges and unlverslities are also begin-
ning to see the necessity of Increased sup-
port of computer education from " within.
“They see that a good computing facllity Is’
similar to a-library. It's something without
which a unlverslty can't exist,” says John .
G. Kemeny, a professor of mathematics and
former president at Dartmouth College in
Hanover, N.H. The Unlversity of California
system attacked the facully-salary problem
directly by raising engineering-, business-
and management-faculty salaries across the
board: 20% for assistant professors, 10% for
assoclaté professors and 5% for full profes-
SOTS. -

- In time, predicts John Hamblen of Mis- !
 sourl, the manpower shortage will work it-
self out—to a certain extent. He believes
that as Industry Is saturated with two-year-
degree holders—as is happening now—more
students will go on for the four-year degree.
He worrles, however, that the process won't
correct the doctorate shortage for a long
while.

But Mr. Glllespie at the University of
Washington questions whether colleges and
universities, even with Industry help and the
factor of tlme, will ellectively absorb
changes the computer Is bringing lo educa-
tlon, without some sort of national agenda.
“The computer affects the foundations of
American education In a way that means we
should reexamine how we provide that edu-
cation,” Mr. Gillesple says. “We're floun-
dering right now because there's a need for:
the [ederal government to provide resources
and information policles. That lack of direc-
tlon on a national level has us standing at
the edge-of a clif.”
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A Short Guide To Computer Terms

ACCESS TIME. The period of lime between calling for in-
formation from memory and the delivery of that informa-
tion. Disk storage is generally faster than lape storage.

ACOUSTIC COUPLER. A device attached o a compuler
terminal to transmit and receive audio tones via telephone
lines. A type of modem. See MODEM.

ARCHITECTURE. The internal, present arrangement or or-
ganization of a computer that determines how the com-
puter operates.

ARTIFICIAL INTELLIGENCE: A branch of computer sci-
ence aimed at developing machines capable of carrying
out functions normally associated with human intelligence
(e.g., reasoning, self-correction, adaptation).

BASIC. An acronym for Beginners All-Purpose Symbolic
Instruction Code. A high-level conversational, interpretive,
programming language in wide use. Always written in cap-
ital letters, BASIC permits the use of simple English words
and common mathematical symbols to perform the neces-
sary arithmetic and logical operations o solve problems.

BAUD. A rate of information flow. Given in bits per second
(BPS), the rate is the highest number of single elements
(bits) that a microcomputer, word processor or computer
is capable of transferring in one second to another device.
Alphabetic characters, for example, being transferred at
300 baud correspond to about 30 characters per second.
Common baud rates are 110, 150, 300, 600, and 1,200 bps.

BINARY CODE. A code that uses only zeros and ones to
represent data. 10110011, for example. may represent the
letter C.

BIT. Binary Digil. The smallest unit of digital information.

BOOT: Short for “bootstrap.” The process of loading the
operating syslem of a computer into main memory and
commencing operation.

BRANCH. A place in a program where a choice is made to
depart from the normal sequence of program instructions.
The departure is made by a “branching instruction” in the
program. A branching instruction may be one of two types:
conditional or unconditional.

BUFFER. A space in a computer system where information
is lemporarily stored. Usually used to store small sections
of data during a transfer process. For example, dala may be
read from a tape cassetle in small units, placed in a buffer,
then transferred to main memory when the computer is
ready to process the dala. '

BUG. An error in programining which causes faulty output.
May also mean a hardware malfunction or design error in
the computer or in its peripherals.

BYTE. A basic unil of information in a computer. Com-
monly consists of a sequence of cight binary bits, usually
handled as a unit. One byte usually represents one char-
acler.

BPS. Bits per second.
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CASSETTE RECORDER. A device for sloring information.
Because most compulers lose the information stored in
them when they are turned off, a means of keeping the
information is necessary. Binary information is stored on a
casselle tape by first converting it to audio signals and re-
cording it on the tape. This method of storage is slower
than disks.

CHARACTER. Single ilems that can be arranged in groups
to stand for information. There are two forms: 1) numbers,
letters, graphic symbols, etc., that can be understood by
human beings; and 2) groups of binary digits that can be
understood by the computer. A characler is usually repre-
sented by one byte. '

CHIP. A small, flat piece of silicon on which electronic
circuits are etched. The heart of a microcomputer, this
microprocessor contains all the circuitry to carry out com-
puter operations.

CODING. Developing a set of compuler instructions.

COMMAND. An instruction given to the computer through

" an input device or peripheral.

COMPATIBILITY. There are two lypes of compalibility:
software and hardware. Soflware compalibility refersto the
ability to run programs on a variety of computers without
changing the program language. Hardware compatibility
means thal various components (printers, disks,
keyboards, elc.) may be connecled directly without inter-
vening electronic devices and that all components use the
same baud rate, word length, and other technical aspects
in order to communicate.

COMPUTER. A device designed for the input, storage, ma-
nipulation, and oulput of symbols (digits, letters, punctua-
tion). It can automatically follow a step-by-step set of in-
structions to manipulale information. The set of instruc-
tions and the information on which the instructions oper-
ate usually vary from one moment to another. The differ-
ence between a computer and a programmable calculator
is that the computer can manipulate text and numbers; the
calculator can manipulate only numbers.

COL_JRSEWARE. A combination of content, instructional
design, and the physical program, software, which causes
a computer to complete instructions.

CPU. The Central Processing Unit. The CPU controls whal
the computer does. It includes three main sections: arith-
metic, control, and the logic elements. It performs compu-
tations and directs the functions of the computer.

CRT. The Cathode Ray Tube is similar to a television
screen. The CRT terminal usually is accompanied by a

keyboard used to enter information into the computer. See
MONITOR.

CURSOR. Usually a blinking indicator on the CRT thal

shows the user where the next character is to be typed and
where it will appear.
Attachment 3
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DAISY P™ T WHEEL. A printer which has a wheel mech-
anism, w . characters on the perimeter of the wheel. The
whee! rotates to place the appropriate character in print
position. A “hammer” strikes the characler, forcing i
against a ribbon, thereby forming an impression on the
paper. The daisy wheel printer has the reputalion of greal
reliability, is relalively inexpensive, and forms a solid
character on paper.

DATA. The information given to or received from a com-
puter.

DATABASE: Performing a programmed sequence of opera-
tions on a body of data to achieve a given result. Also refers
lo the computer’s manipulation of large amounts of dala.
DEBUG. Process of finding, locating, and correcting errors
in a program that might create problems or provide inaccu-
rale information.

DIAGNOSTIC ROUTINE/PROGRAM. A program thal will
check oul the hardware and peripherals for incorrect in-
formation and breakdown.

DIALECTS: Differenit versions of the same computer lan-
guage.

DISK (DISC). Magnetic coated malerial in a 5" or 8"
record-like shape on which information and programs are
stored. Since the information is stored randomly it can be
accessed fasler than on casselle storage. Sometimes
called diskeltes or floppy disks.

DOCUMENT. A written description of a piece of software or
hardware. Il gives the directions to operale a program or
piece of equipment.

DOS. Disk Operating System. A sel of programs and in-
structions that permit interaction between the diskelles
and the microcomputer.

EDITOR. A program that allows changing, modification, or
movement of programming statements. It allows the pro-
grammer 1o wrile and modifv instructions using the mi-
croprocessor and a terminal as a very sophisticaled type-
writer,

EXECUTE. The running of a computer progran.

FLOPPY DISK (DISC)SYSTEM. A device for storing masses
of information on a rotating, flexible metallic-coaled plas-
lic disk which is similar o a 45 rpm record. Information
can be stored and quickly relrieved. Unlike casselle tape,
on which all information must be scanned, the disk allows
the user lo go to any section of the disk without searching
through inlermediate information.

FORTRAN. Science-oriented program Janguage.

GIGO. Garbage in, garbage out. Il incorrecl information is
put into the computer, the outpul will be misinformation.
GRAPHICS. Characters used to creale figures, shapes, and
forms on the CRT or printer.

HARDCOPY. Data or information printed on paper. Used o
distinguish between printed information and the tempo-
rary image found on the CRT.

HARD DISK DRIVE: A peripheral device for s.  ng pro-
grams or other information on disks made of rigid alumi-
num, coated with a magnetic recording surface. The most
common form of storage on large compuler systems.

HARDWARE. The physical equipment thal goes into a
compuler syslem, consisting of the central processing unit
plus all peripherals.

INPUT. Information going into the computer or into a pe-
ripheral device. The same data may be output from one
parl of the computer and input to some other part of the
computer. When using this word, specify what the data are
input to or output from.

INTELLIGENT TERMINAL. Terminal with built-in pro-
grammable intelligence enabling it to pre-process informa-
tion and/or instructions without the aid of a CPU.
INTERFACE. Electronic circuit thal connecls the CPU and a
peripheral device, disk drive, elc., permitting the flow of
data back and forth.

INTERPRETER. A program used to translate various com-
puler languages.

1/0. Input/Output of information in a compulter system.
Examples of I/O devices are: a keyboard, a floppy disk
drive, a printer.

KEYBOARD. A device for typing information into a com-
puter. It is similar in design and function to a typewriter
kevboard. A computer keyboard has several additional
keys for specific computer functions.

LANGUAGE. A format that allows a programmer 10 com-

municate more efficiently with a computer where prede-

termined commands will give requested aclions. BASIC is

one of the most popular languages. A language is a defined

group of representative characters or symbols, combined

with specific rules necessary for their interpretation. The

rules enable an assembler or compiler to translate the

characters inlo forms (such as digits) meaningful to a ma-
chine, system, or a process.

LOAD: To enter a program into the memory of a computer
from a peripheral storage device. '

LOG IN or LOG ON: A sign-on procedure for users of time-
sharing systems.

LOGO: A high-level, interpretive language developed atthe
Massachusetts Institute of Technology almost 15 years ago.

MEMORY. The integrated circuit of a computer thal can
execute instructions. It is one component of a microcom-
puter. It is the brains of the central processing unit (CPU).

MICROCOMPUTER: A computer whose central processing
unit is a microprocessor.

MICROPROCESSOR: An integrated circuil that executes
instructions. Also, a central processing unit on a single
chip. A compuler whose main CPU is a microprocessor is
called a microcomputer.



MODEM. An abbreviation for “MOdulator-DEModulator.™ It
is a device which permits compulers to transmit informa-
lion over regular telephone lines.

MONITOR. A video display unit which uses a cathode ray
tube (o generate characlers. It looks much like a normal TV
set; however, the monitor has a much higher degree of res-
olution, which permils a clear formation of very small
characters on the screen. See CRT (Calhode Ray Tube).

NOISE. Inaccurale data transmission.

OFF-LINE. Refers to data which are stored in devices not
immedialely accessible to the computer. Data stored on
magnetic tape, punched cards, or paper tape must be
loaded inlo on-line storage to be available to the computer.

ON-LINE. Refers lo the location of data on storage devices
which are immediately accessible to the computer. Usually
on-line data are stored on discs, in RAM, or in ROM.

QUTPUT. Information coming from the microcomputer to
a display unit, such as a CRT or printer.

PERIPHERAL DEVICE. A device, such as a printer, disk
drive, etc., which is an additional computer component.

PERSONAL COMPUTER. A microcomputer designed for
instructional uses, entertainment, or personal record-
keeping.

PLOTTER. A device thal draws on paper two dimensional

shapes and designs.

PRINTER. A peripheral device thal accepls output data
from the microcomputer and prints it on paper. Printers are
defined as impact or non-impact. lmpact printers strike the

paper by a ribbon like a typewriter's. Non-impact printers

form characters by electrical charges, or spraying ink.

PROGRAM. A series of instructions to the computer which
causes the computer to perform an operation.

PROM: Programmable Read Only Memory. A version of
Read Only Memory (ROM) that can be programmed by the
user. PROM cannot be changed or erased once it is pro-
grammed.

RAM: Random Access Memory. The computer’s general
purpose memory. RAM may be written into or read from the

‘central processing unit. RAM can be erased and repro-

grammed by the programmer as frequently as necessary. It

is volatile. That is, it disappears when power to the com-
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puter is turned off.

RESPONSE TIME. The time interval required for the 1
croprocessor to respond to an instruction or input devic

ROM.-Read Only Memory:. A circuil where data or instr
tions are programmed at the time of manufacture. R(
cannol be erased during normal operations. ROM is fix
not volatile.

SOFTWARE. Refers to programs and accompanying d:
umentation. Software is stored on tape cassettes or di:
when nol being used by the computer. The computer rez
the software inlo its memory in order to use the prograr

STORAGE CAPACITY. The quantity of bytes a storage u
can hold. It is usually expressed in kilobytes. A diske
with 43K (48,000 bytes) for example, has approximal
48,000 characters, letters, numbers, spaces, or symbols
STORE. Placing information in a storage device.

TAPE. The most common microcomputer tape is m
netic, such as cassette tape. Magnetic tape is stored
electrical charge patterns that are equivalent to what

know as letters, numbers, symbols, etc.

TERMINAL. A peripheral device which facilitates hum
cominunication with a computer. Usually it consists ¢
kevboard with alphabetic and numeric characters coup
with a printing mechanism or a CRT. One enters inforr
tion via the keyboard; the computer respotus via
printer or CRT.

TIMESHARING. The simultaneous use of a central procg
ing unit by two or more users, often remole from the C
and each other.

TEXT EDITOR: A system of programs which facilitate e
ing. The functions available usually consist of adding ts
deleting text, searching for specified text, paragraphi
and page layout.

VIDEO DISPLAY UNIT. A component of a microcompt
system which displays the output on a screen similar t
TV screen. A television monitor is a type of video disy
unit.
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