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MINUTES OF THE HOUSE COMNHTTEE(HQCOMMUNICATION' COMPUTERS AND TECHNOLOGY
The meeting was called to order by _Representative Jayne Aylward at

Chairperson

3:30__ &#./p.m. on _January 23 19_85in room __522-S of the Capitol.

All members were present except:
Representative Chronister (excused)
Representative Erne (excused) 2

Committee staff present:
Ray Hauke, Research Department
Scott Rothe, Research Department
James A. Wilson, III, Senior Assistant Revisor
Jean Mellinger, Secretary to the Committee

Conferees appearing before the committee:
Dr. Russell Getter, Division of Information Systems & Computing

Chairman Jayne Aylward opened the meeting. Proposed committee rules were
passed out to be reviewed by the committee for adoption at a later meeting
(Attachment 1).

The chairman introduced Russell Getter who spoke on background on computers
(Attachment 2). He also distributed an article "Looking Ahead: Key Forces
That Will Shape the World of Computing" (Attachment 3); an article "Informa-
tion Resources Management, State Information Systems: Cutting Processing
Costs" (Attachment 4); a chart "Percent of Capacity of Usage" (Attachment
5); a document "Upgrading the Sperry-Univac Computer System" (Attachment
6); an article "Watchdog agency draws criticism for costly, incomplete
computer" (Attachment 7); a KIPPS Status Report (Attachment 8); a list of
IBM Compatible Vendors (Attachment 9); a memo to Russell Getter from John
Carey Brown (Attachment 10); a summary of a budget sheet (Attachment 11):;
and a Glossary (Attachment 12). He also distributed a special packet to
new members of the committee.

Chairman Aylward asked if any money was spent on disk drives for the IBM
computers last year. Dr. Getter replied that from $3,500 to $3,800 had
been spent for modernization efforts. She asked him to get the exact
amount.

The chairman inquired concerning the plans for the IBM 3033 when the 3081
was purchased. Dr. Getter said the 3033 would go to the Department of
Human Resources where they currently have two main frame centers which
are independent operations.

Chairman Aylward asked if they had plans to come forward with any proposal
for distributed data processing. Dr. Getter replied that the Secretary
of Administration has given instructions to present to him on March 1 a
plan for distributed network processing. The chairman requested that the
committee hear about it as soon as possible.

The chairman asked if there was a deadline on the internal study being
done of KIPPS by Carey Brown or if it was complete. Dr. Getter said the
study relates to what they currently have and he has been doing research
concerning the vendors and software and what other states are doing.
What he has done is in the form of the memo presented today.

Representative Friedeman said that he thought the memo from Mr. Brown
didn't sound too encouraging as far as our software program is concerned
and asked if he was misreading it. Dr. Getter replied that this was just
a periodic report and stated that he was very enthusiastic about the pos-
sibilities for personal payroll processing. He said some of the vendors
claim they can match the state's needs by 95%. He urged the committee to
invite in vendors of those personnel payroll programs and said such ven-
dors are in abundance.

Unless specifically noted, the individual remarks recorded herein have not
been transcribed 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 _COMMUNICATION, COMPUTERS AND TECHNOLOGY

room _9522-8 Statehouse, at _3:30 __ ¥¥./p.m. on _January 23 19_85

Representative Roper mentioned the cold site expense of $25,000 for three
years and asked if that was ongoing. Dr. Getter assured him that it was
a three-year contract and was needed because of the critical applications
on that system and they have no place to go to back it up. At the end of
1988 when that system is phased out, if the state moves toward an IBM
compatible environment, they can all back one another up.

Chairman Aylward asked if, since it was a cold site with no equipment, in
case of a disaster, eqguipment would be moved in there. Dr. Getter said it
would. .

Representative Sallee inquired as to what would happen to the Sperry
equipment if it were phased out. Dr. Getter explained that there are
dealers in used Sperry equipment in Ohio, and the Kansas eguipment would
be put on the market.

The chairman asked if the cold site was far enough away to be of wvalue in
case of a national disaster. Dr. Getter said it was fairly close in
Topeka, as plans stand now. There is a cold site in operation in Olathe,
but it is full. TIf they could trade contracts, it might be wise to do
that. These cold sites back one another up.

Chairman Aylward asked about the plans for the storage of all the soft-

ware, now in the Judicial Center or the State Office Building. Dr. Getter
said they have plans to distribute it further, but the plans are not in
place as yet. The chairman asked the anticipated date for this. Dr.

Getter said he had the first draft now. The chairman said the committee
would be interested in seeing it if it is finished before the end of the
legislative session.

The chairman suggested that the members, especially the new members, read
Proposal No. 9 from their copy of the Interim Committee Proposals and
read the recommendations and background on that as well as the majority
and minority reports. She mentioned that Sperry-Univac people will be
before the committee next week.

The meeting adjourned at 4:00 p.m.

The next meeting of the committee will be held at 3:30 p.m. on Thursday,
January 24, 1985.

Page 2 of _2



STATE OF KANSAS

COMMITTEE ASSIGNMENTS

MEMBER: ASSESSMENT AND TAXATION
LEGISLATIVE, JUDICIAL, AND

JAYNE AYLWARD
REPRESENTATIVE, SEVENTY-FOURTH DISTRICT
DICKINSON AND SALINE COUNTIES
COMMUNICATION, COMPUTERS AND

ROUTE 2
TECHNOLOGY

SALINA. KANSAS 67401 TOPEKA FEDERAL AND STATE AFFAIRS

CONGRESSIONAL. APPORTIONMENT

HOUSE OF
REPRESENTATIVES

PROPOSED COMMITTEE RULES
COMMUNICATION, COMPUTERS AND TECHNOLOGY
1985 SESSION

The purpose of these rules is to facilitate the understanding
of members of the Committee and the public in reviewing the flow of
legislation through this committee. ‘'Unless stated to the contrary
herein, the rules of the House or Robert's Rules of Order will

apply.

1. TItems listed on the agenda must be brought before the committee
in order of appearance. _However, if the agenda states that any
items previously heard may be brought before the committee, -the
chair may bring to a vote bills previously heard. :

2. Original motions and substitute motions shall be in order when
a bill is pending for consideration. A substitute motion may not
‘be made which is contrary to the original motion. '

3. An amendment to a bill must be "germane" to the area of law
that is being proposed or changed. Since committees serve the
purpose of examining issues for which there may be multiple solu-
tions or approaches, "germaneness" will be interpreted as broadly
as possible.

4. The question of adjournment shall be reserved to the chair and
no motion to adjourn shall be entertained. '

5. A motion to "lay on the table" shall be in order at anytime a
question or series of questions (including an original motion and
a substitute motion) are pending. The motion is non-debatable and
requires a majority vote to pass.

6. A motion to “take from the table" shall be in order when such
item is on the agenda or is taken up by the chair. The motion
requires a simple majority and is debatable.

7. When time is separately reserved on the agenda for proponents
and opponents of an issue and the time expires for either side,
the testimony shall cease. Witnesses will be recognized in the
.order they have submitted their names to the committee secretary.

8. All witnesses shall have testimony written and shall provide
20 copies to the committee secretary at the time of appearance.

9. At the option of the chair, all who are scheduled to testify
on a bill may be required to submit written testimony 24 hours in
advance of the hearing for distribution to committee members.

10. A motion to report a bill "without recommendation" shall not

be in order. | 4423yi?23 (éﬁtﬁﬁazmmoqu//)
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COMPUTER OPERATICNS OVERVIEW
January 15-31, 1985

Wise use of the State's resources in communications and
computing

A, Inventoryv control system
B. Maximum volume discounts
C. Equipment compatibility with:

1. Existing equipment, or

2. Plan for change

Performance integrity not degraded
Financing at lowest vossible cost
Purchases have long term value

Purchases based on meaningful competition
Realistic depreciation schedules

Unit costs at lowest possible level
Meaningful central planning

.

g ImoQHEmy
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IBM Center and Sperry contractual obligations--Totals

FY Sperry IBM Center
A. 85 2,257,564 2,960,839
B. 86 2,248,344 2,802,493
C. 87 2,248,224 2,193,148
D. 88 1,631,517 1,690,271
E. 89 1,410,126 1,458,116
F. 90 828,922 1,282,565

10,624,697

17,387,437

Grand Total

23,012,129

These are the current contractual obligations as of 9/11/84
for our entire computer center covering lease, purchase and

maintenance of hardware and

software.

IBM Center and Sperry continuing operations

FY Sperrv IBM Center
A. 35 3,709,670 5,343,514
B. 86 3,203,923 5,482,478
C. 87 3,203,803 4,873,133
D. 88 2,587,096 4,370,256
E. 89 2,365,705 4,138,101
F. 90 1,784,501 3,962,550

Analysts: The figures above are the on-going
cost of operations, including existing contracts in II above,
existing operations personnel, expected additional budgeted
acquisitions in FY85, and a portion of other shared cost
centers. From the large spread sheet that was used to prepare
the impact analysis of phasing out Sperry-Univac these fiqures
can be computed as follows: Sperry--Univac operations base
budget + 22.1% fother cost centers base budget); IBM Center--
IBM operations base budget + 45.1% (other cost centers base budget).

(ottichmt 2

Note for Fiscal




Computer Operations Overview

January 15-31,

1985

Page 2
IV. Major objectives
A, Reduce debt
B. Reduce costs of data processing per unit of output
C. Institute S5-year planning cycle
D. Provide certainty for critical applications, e.qg.,
1. Money-in
2. Money-out
3. Audit trail
V. Current IBM compatible configquration
20 38
Tape Tape 033 + AS 7000 DPC Disk Disk
| Drives Controller Controller| |Drives
/\ 34’ BILL‘ION
l 450 Terminals + Law Enforcement (150)
A. IBM 3033: 5 MIPS
R. AS 7000: 4.5 MIPS
C. Usage rate: (See handout)
D. Must have upgrade at move to Santa Fe
VI. Sperrv configuration
24 Disk Tape 10
Disk ——| Drive Sperry Drive Tape
Drives Controller 1100/63 Controller Drives
8 BiLLION

.

| 320 Terminals

I Agencies




Computer Operations COverview
January 15-31, 1985
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1100/63: 3.4 MIPS
Usage rate: 97 percent, with peaks of 99.7 percent
Growth rate: 12 percent, after KIPPS revision
Management restrictions/modifications
1. Restrict use of Agency MAPPER
. Separate student processing in KIPPS
. Partial redesign of KIPPS
a. Data compression
b. Eliminate duplication
c. Complete documentation for easier use

[SSIR (V)

4, New KIPPS manager (Don Clingenpeel)

5. Structured design (retroactivity and for the future)
6. Internal studv of KIPPS (Carey Brown)

7. Programming standards enforcement

Legislative Session - Sperry history and decisions

Pavroll crisis at KU

FY84 expenditure: $2.6 million

FY85 request: $4.5 million

FY85 base budget (with contracts): $3.2 million
Lecislative appropriation (with Finance Council approval)
1. $300,000 for Regents withdrawal from KIPPS

2. $ 50,000 for consulftants

3. $300,000 for hardware (disk drives)

VIII. Actions taken

A.

‘o

Regents withdrawal agreement (payroll module only)
1. Not final action on Personnel/Payroll processing
2. Schedule and $ distribution

a. WSU WNawe, [ 35 $15,000
b. XsU Apv. | &5 e later 25,000
c. XU/RUMC A P P, se - 110,000
d. ESU Awglorsept, 32 20,000
e. FHSU Awg |, %2 75,000
f. PSU o L, %2 35,000
g. XTI Oeot ( 85 20,000

$300,000

Consultants

1. Stiles Robkerts

2. Ken Orr

3. Marlin Mackey

4. Recommendation: Do not upgrade Sperrv

$300,000 for hardware was not spent

Instead, request $300,000 supplemental for software



Computer Operations Overview
January 15-31, 1985
Page 4

IX.

Current KIPPS report

A,
B.

D.

w

i e

Machine overloaded, given current version of KIPPS
Current version of KIPPS incomplete

1. Does not provide for batch updating

2. Does not provide for distributed processing

3. Does not meet needs of Regents institutions

4. Contains data on unresolved policy issues, e.a.,
FTE--daily or annualized?

5. Contains duplicate data

6. Some users still cannot input data correctly

7. Daily modifications and/or corrections necessary

8. Current backlog of work (see handout)

Current machine (Sperry 1100/63, with peripherals) ought
to be large enough to run Personnel/Payroll/Accounting
system.

1. Mapper not good for large databases

2. KIPPS software could be more efficient

Sperrv machine NOT compatible with TBM compatible
equipment T

No backup for Sperryv svstem

Lowest cost AND highest gquality Personnel/Payroll processing
can be accomplished in an IRM compatible environment

n. TBM compatibles comprise 70-80 percent of the market
B. Result: BApplications software is written for IRM
compatible machines
C. Advantages of commercially available software
1. Mistakes and errors removed
2. More efficient
3. Adaptable to changing conditions
4. Many experts for implementation
5. Maintenance and updating are accomplished bv all
users ~-- not Just one
D. Saves State of Kansas $7.7 - $8.0 million (see handout:
Impact Analysis)
Recommendations
a. Continue to use existing Sperrv eguipment through end of
FY88
B. Do not upgrade Sperrv equipment
C. Purchase IBM compatible software in FY85
D. Upgrade the TBM-compatible center to the following 21
MIPS center upon the move to Santa Fe
1. IBM 3081 K, or its equivalent (15 MIPS)
2. AS 70C0 {(owned) (4.5 MIPS)
3. AS 5000 (owned) (1.5 MIPS)
E. Begin adaptation to IBM compatible center in FY86
F. Begin migration of applications to IBM center in FY27



7= he third wave has engulfed the world of computers—the microcom-
puter. As it surged beyond the point reached by its predecessors, the
mainframe and the minicomputer, the microcomputer wave depos-
. ited active elements on the shores of the world of computing. These
catalytic agents have now transformed computing, those who use computers,
and even the nature of our society and life in this century.

The past 25 years have seen vast changes. The first was the advent of
large-scale computers in the early sixties. The descendants of these machines
are mainframes or host processors. This technology brought centralized data
processing, the professional EDP staff, and the MIS department in large

organizations.
In the seventies, the second wave—the minicomputer—decentralized com-

puter processing. Lower-cost minicomputers meant that individual depart-

/ARY 8, 1888 PC MAGAZINE @ JANUARY 8, 1985 - R 117
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Mlustration: ivan Powell

LOOKING AHEAD

There Will Be a
Computer on Almost Every Desk
by the Early Nineties.

ments and smaller companies could afford
their own computers. And many more
people had access to computer technolo-
gy, specifically software know-how.

Today, the microcomputer has enabled
a new group of hands-on users to partici-
pate in the computer world. The lower
cost of entry-level hardware and the
increased number and quality of software
applications are revolutionizing comput-
ing. And the changes are just beginning to
gather force. They will penetrate more
than computing. The entire modern world
will experience the effects of the micro-
computer wave.

This impact comes when social scien-
tists are observing huge changes in all
walks of life. As John Naisbitt argues in
Megatrends, many feel we must prepare
to deal with changes by adopting a new
strategy. Naisbitt proposes his megatrends
tactic, incorporating careful observation of
the present and a continuing review of the
past to discern the major patterns of

change that wil} determine the future.

Taking a cue from Naisbitt, I have
looked at the forces changing computing
and have identified 15 dramatic results of
the microcomputer wave. With a bow to
Naisbitt, I call this approach ‘*megacom-
puting’”’ and the 15 changes I predict,
“‘megacomputing trends.”” 1 present the
15 changes—change-agents as well—as
the rational basis for megacomputing
planning, preparing for the future by
broadly analyzing the effects of the micro-
computer wave.

n the same way that the telephone, the

typewriter, and the photocopier have

become basic business necessities, the
keyboard and video display will become
indispensable tools for every office worker
at all levels by the beginning of the next
decade. As a matter of fact, many infor-
mation workers will probably have more
than one desktop or portable, integrated
workstation: in their offices, their homes,

and even in their briefcases.

Low cost is the most important factor
responsible for this rapid proliferation of
personal computers. Priced at $3.000 to
$5,000 and offering increasing capabili-
ties, video-based workstations contribute
more to an organization while costing less
in proportion to the overall expense o
maintaining employees. Productivity in-
creases of 5 to 10 percent pay back inves-
ment in microcomputers in less than a sin-
gle year.

Entry-level employees with computer
skills will help to enhance the effective-
ness of the new dependence on the com-
puter for business. They will have been
introduced to computers at a very early
age, never having known what the world
was like without them. Computer skills
learned in the classroom will have rein-
forced the video-game generation’s expe-
rience. This new generation in the work
force will find the computers on their

desks very familiar.

—
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LOOKING AHEAD

By the End of the Century,
at Least as Many Computers as TV

factor
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com- everal years ago, I was rather skep- | will equal or outnumber television sets. In A clue to the force that will drive the

: been tical of predictions of the comput- | fact, each television and telephone openly | home computer market is the banking
early er’s widespread use in the home in | invites the owner to attach a computer. | industry’s determination that banking at
world the near future. Now, however, I find my- | Or perhaps the TV and/or the phone will | home electronically is an economically
skills self astounded by the rapid acceptance of | actually encompass the computer. New | sound approach to controlling banking

> rein- the microcomputer for such uses as | software will make many more applica- | expenses. Banking via personal computer |
expe- recordkeeping, word processing, educa- | tions possible, sweeping the home com- | will alone anchor the computer solidly in §
: work tion, housekeeping, personal finances, | puter market as dramatically as VisiCalc | the home. Videotex services and educa- | 4
; their and entertainment. ] predict thatby theend | captured the professional market several | tional software targeted at the family will | §
of this century, computers in the home | years ago. make the home market even stronger. g

—

Sets Will Operate in the Home.
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Dhustration: Barry Root

LOOKING AHEAD

irst the alphabet, then paper, the

printing press, and the typewriter

made the written word easier to dis-
seminate. Now electronic processing of
words does the job for today’s communi-
cations. If not already the established lead-
€r in computer uses, written communica-
tions will become the most popular appli-
cation for computers.
No single word processing applications
program will serve the needs of the entire
market. The requirements of student, sec-
retary, information worker, manager, and
professional writer will encourage devel-
opment of many different types of word
processing systems—simple line editors,

memo writers, manuscript developers,
engineering documentation systems, and
record-keeping facilities. Many alterna-
tive software and hardware combinations
will be designed to support the needs of
this broad spectrum of users. This technol-
ogy should in tum promote improved
communication skills. Spelling checkers,
syntax analyzers, automatic indexing sys-
tems, and thesaurus support will be widely
available. Imagine the fast progression
grade-school students will be able to make
using these kinds of leamning aids and the
time businesspeople will save by having
the personal computer handle grammar
and style while they concentrate solely on

120

Computer-Based ‘Word Processing Will
Be the Means for Recording and
Transmitting the Written Word.

composing  correspondence,
strategy, and so forth.

Suppliers of word processing products
will proliferate to meet the incredibly
expanding needs of a marketplace that
encompasses office, home, and school.
Word processing’s effect on the handling
of words will be similar to that of the pock-
et calculator on the handling of num-
bers.

Capturing text clectronically is just a
small step away from transmitting it elec-
tronically. New forms of electronic mail
will ultimately replace many of the ways

people presently communicate with each
other.

planning

PC MAGAZINE @ IANIJARY & 108%
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LOOKING AHEAD

0 increase their levels of productiv-
ity, individuals must be motivated.
Yet even when motivated, they
still often find it difficult to judge their

 own behavior objectively. No absolute
. ~uidelines can tell them what and how to

improve. They lack a paradigm of perfor-
mance. The personal computer, however,
has begun to supply one.

The small computer can be both a2 mea-
suring device and an instrument of
improvement. Though inanimate, it can
establish a paradigm of performance for
the individual. It guides the user, leading
and setting the pace for handling specific
tz<ks. The personal computer conducts a
* nsistent, unthreatening dialogue with
Lrie user, helping to improve his or her per-
formance without causing jealousy, re-
sentment, or a diminished self-image.

Using the microcomputer, a worker
responds faster; the computer sets the pace
of execution via screen-generated
prompts. The computer user develops
more far-seeing, in-depth, and alternative
Strategies by following the step-by-step
¢h 'n of operations set up by the comput-
er hierarchical menu structures and mul-
lipi: processing paths. And the user’s abil-
1y to consider and execute several pro-
Cesses at the same time is enhanced by the
Computer’s multitasking features.

Substantial technological improve-
Mments enable the microcomputer to
Tespond quickly to requests for multitask-
Ing operating systems and to create new

&'Uerace environments. These new

environments offer additional data pro-
cessing facilities, including fast screen
painting and response, full screen-cditing
operations, bit-mapped graphics, addi-
tional input devices (**mouse’” and touch-
activated devices, for example), screen
system management via windows, and
uscr environments with all these features
as well as general-purpose functions and
operations that improve user comprehen-
sion when dealing with many applica-
tions.

Recent advances in overall hardware
performance have yielded empirical data
that suggest that the performance of the
terminal operator increases as the response
time of an on-line data processing applica-
tion decreases. In selected studies reported
by IBM (see The Economic Value of Rap-
id Response Time, 1BM Document GE 20-
0752-0, November 1982), end-user per-
formance is optimal when response time is
decreased from the 2 seconds promoted in
the seventies to as low as Y10 of a second.
Several experiments cited in this report
indicate that terminal operators can im-
prove their productivity by as much as 100
percent when these changes in hardware

The Personal Computer Will Be
a Paradigm of Performance, Leading the
Way to Increased Productivity.

performance are in place.

Observations of individual perfor-
mance with a spreadsheet program or
word processing package confirm these
findings. The end uscr can become a vir-
twoso at the keyboard, performing with
remarkable gusto, paced by screens that
move and flash with unusual speed. No
wonder software is now being appraised
as much for its screen performance as for
its practical usefulness.

But response time is not the only con-
sideration in improving the performance
of the computer user. Multitasking or con-
current operations add another dimension.
When the user can perform overlapping
tasks, he or she is encouraged to accom-
plish more per unit of time than ever
before.

Finally, new man/machine interfaces
further accelerate ease and comfort of
computer use, also improving user pro-
ductivity. These creative interfaces in-
clude bit-mapped graphics, inciuding
icons and windows of the sort that adom
Apple’s Lisa and VisiCorp’s Visi On, as
well as touch-sensitive color graphics,
such as those in Interactive Images’s Easel
system.

Armed with such intellectual stimu-
lants and analytical tools, computer users
find that they can increasingly control and
improve output. Inspired by success, they
generally renew interest in the job, con-
ceive and develop new approaches and
sclutions to old problems, and assume
more responsibility.

K MAGAZINE o JANUARY 8, 1985
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Nlustration: Alan Cober

LOOKING AHEAD

Desktop Computers Will Lead
to Overall Persoral Productivity
Increases of up to 20 Percent.
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hese benefits of the microcomputer

wave will improve workers’ over-

all personal productivity. Support-
ed by a desktop system as a componcnt of
departmental computing, workers will
increase their efficiency in handling con-
ventional tasks such as organizing sched-
ules, keeping calendars, writing memos,
filing electronically, preparing for mest-
-ings, tracking events and projects, manag-
ing phone communications, and coordina-
ting their efforts with those of other per-
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sonnel. In addition, software develop-
ments will create new capabilities for indi-
viduals, leading to their even more effec-
tive performance or ability and readiness
to assume more responsibility.

All these advantages will give them
each an additional hour or two in the day.
This additional time can lead either to a
shorter work week or increased produc-
tion, both in turn increasing productivity.
Widespread use of computers in home and
at the office, along with word processors,

e il o O T ™ 2 - S T

spreadsheet analyzers, and record keep-
ers, will thus improve individual produic-
tivity by as much as 20 percent.
Students, housekeepers, salaried em-
ployees, and independent business owners
wil] all benefit from the savings of up to 2
hours a day. The l-year value of this
improvement, measured in relation to the
economic value of the individual worker’s
output, approximately equals the cost of
the computer system. In other words, the
system can easily pay for itself in i year.

als
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LOOKING AHEAD

People Will Communicate

More, and More Effectively, via

es, the personal computer is hav-

ing a profound impact on individ-

- uals’ performance, but individu-
als don’t work alone. Their relationship to
organizations and to co-workers means
that networking will grow morc impor-
tant—at the local level and on a remote
basis. The local area network will te the
key to intra- and interorganizational com-
municating via shared resource facilities
as well as shared file capability. Electronic
mail, file transfer, and data sharing will

Computer Networking.

link an electronic community of users
shaped by the needs of ‘‘departmental”
computing, rather than the more imper-
sonal corporate or organizational MIS
data-processing-type computing.

The personal computer on every desk
will be as familiar and as oft used as the
telephone—both allow people to commu-
nicate better, easier, and faster. They
complement each other. the telephone
offering voice and the computer adding
memory and information storage. Their

combined facilitics will merge and be-
come a muitifunctional workstation oper-
ating in a network environment.

Local area nctworking and wide area
communications will connect people in
new ways, letting them transfer data and
share hardware and databases. Electronic
mail will greatly improve communica-
tions, through its speed and ability to file,
archive, and reduce inefficiencies auto-
matically (a relief from today’s *‘tele-
phone tag’’).
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LOOKING AHEAD

ome have already proclaimed the

demise of the mainframe. In fact,

many have dubbed mainframes
present-day dinosaurs. But I predict that
mainframes will increase in size, number,
and performance-—because of the person-
al computer, not in spite of it.

The surging microcomputer wave and
the likelihood that the sales of personal
computers will surpass those of main-
frames will increase the need for host pro-
cessors dramatically in the next 10 years.
Two trends support this prediction. First,
applications to exploit new opportunities
for linking micros to mainframes to create
distributed data processing environments
will become more and more complex.
Home banking alone will demand many of
these links. Second, the need—and com-
petition for—more ar.d more information

The Widespread Use of the
Personal Computer Will Encourage the Growth of the
Mainframe, Not Inhibit It.

will explode the data generation and dis-
tribution market (which is basically based
on mainframes), offering formatted data
and videotex products. Larger-scale com-
puting will grow in demand in response to
this need for more and better infomn,z-
tion.

Picture millions and millions of small
computers on desks throughout corporate
America. Much activity will be local, both
in terms of processing and data needs, but
a great need will emerge for access to oth-
er computing points, whether centralized
mainframes in the corporate hierarchy,
other personal computers, or publicly
available utilities, as sources of data banks
and auxiliary services. Individuals will
want to connect with other computers to
execute host-based applications, send or
get a file to or from a mainframe, access

data from mainframe databases, use ==
mainframe as a back-end processor, seri:
messages electronically, enter data ¢

processing by the mainframe, and execur

applications developed for distributed pre-
cessing.

The potential impact of the microcorn-
puter on mainframe computing needs :s
apparent when you ook at the sitatcn
this way. First, accept the prediction thzz
more than 30 million personal compuress
will occupy desks throughout the Unites
States, and then assume that on the aver-
age each user will require connection >
some host/mainframe 20 minutes a dzy
over a peak 5-hour time frame. You’ll se~
that with the average host supporting 105
personal computers at any time, 20,004
additional mainframes will be required
support this load.

-
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LOOKING AHEAD

The Economics of omputer Hardware
Will Become More and More Like That
of the Automobile Market.

W\ TRNNESY,
AR

the American automobile industry
is 2 model for the future economic
evolution of the computer hard-

* ware sector. Three factors are characteris-

tic of this industry: mass production is the
basis of economies of scale; standardiza-
tion permits use of interchangeable parts
and encourages the growth of ancillary,
third-party suppliers; user interfaces are
sufficiently alike that consumers are famil-
iar with the use and requirements of vari-
ous vendors’ products.

Each automobile supplier is essentially

selling the same product ‘*‘under the

hood,”’ the outer shell of the vehicle 1s
what differs the most markedly from vehi-
cle to vehicle. While most of the automo-
bile's internal mechanisms, especially the
engine, remain pretty much the same over
time, the external appearance receives an
annual **face lift’" to satisfy or attract new
consumers. Most people buy new models
for their new looks and style rather than
for any improvements in automotive tech-
nology.

Computer hardware vendors have now
almost reached the point where these same
factors will determine the personal com-

puter market. At $5,000 to $10,000 2 unit,
computer hardware will be viewed and
merchandiscd in exactly the same way as
the automobile in the next few years. Peo-
ple will replace their systems with newer
models every 3 or 4 years. Just as a vast
used-car market has developed, so too will
a similar business grow for computer *‘re-
treads.”” Indeed, the Model T of the com-
puter world is the already *‘old-fash-
ioned”’ 8-bit CPU. And today’s *‘standard
six”’ is the 16-bit machine, with the 32-bit
model fast becoming the ‘‘standard

eight.”
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LOOKING AHEAD

Itlustration: Barry Root

P ust as hardware is reaching a level of
standardization, software is also be-
o) coming more uniform, but much
more slowly. The general environment for
software users, specific functional areas
(spreadsheet, word processing, and data-
base), and data formatting are all virgin
territory for standardization. The econom-
ics of the software market are not yet
strong enough to force the kind of progress
the hardware market has seen. And no
clear leader in software has emerged to
compare with the influence and the power
of IBM in hardware.

However, it’s only a matter of time
before the underlying pressures for stan-
dards force a change. Take user environ-
ment. Why should users be confronted
with differences that are purely a question
of arbitrary choice in language? Since
commands like COPY and PIP are intrin-
sically the same, the software industry
should either accept them as interchange-
able terminologies or select one as the
standard designation. Help, Escape, Re-
turn, and Master Menu should all desig-
nate standard requests in every product,
and in all cases you should be able to select
them by using the same method. Actually,
screen presentation, cursor movement,
and selection of options are becoming
increasingly similar.

As far as applications are concemed,
much has already been standardized. The
standardization of commands and opera-
tions among competing word processing
systems, for instance, is astounding. They
all have Insert, Delete, Search, and Print,
and these common functions are used
most of the time. With mature, well-
understood applications, probably 20 per-
cent of the functions and features serve the
user 80 percent of the time. Even more

Standardization of Software
Is Becoming the Dominant Influence on
Data Processing.

i B b

astounding, users can generally handle 80
percent of the jobs to 100 percent satisfac-
tion with these basic functions and fea-
tures.

The most important standardization yet
to be attained will affect data formatting
and communications. When these are
more uniform, computing will go beyond
supporting the user infrastructure and con-
tribute to more efficient software produc-
tion. Such software standards will parallel
those of any mature industry, as with stan-
dards for phonograph records, cassette
tapes, and film cartridges to accommodate
the design of the various hardware devices
that require them.

Some data-formatting standards are
already common throughout the industry,
including ASCH files, the simplest and
most common denominator of likely file
content and format, limited to “‘text’” or
what are often called print files; MS-DOS
files, nearly a standard owing to the cur-
rent cominance of the Microsoft operating
system, MS-DOS (adopting this “‘stan-
dard™ presupposes that you also accept
consistency with the associated file dircc-
tory system); SYLK (SYmbolic LinK)

that encompasses file formats that mix
data and formulas, designed to make a
highly encoded or binary {ile rezdable (the
genesis of this aitempt at standardization

(data interchange format) files, the actua
standard of file representation, with objec-
tives similar to those of SYLK and advo-
cated by Personal Arts Inc. and adopted by
a number of vendors, solely because of the
popularity of VisiCalc. In addition to these
efforts to standardize file formatting, other
activities focused on the goal of achieving
commonality in file communication proto-
col. One of these efforts, inroduced by
Microcom, produced Microcom Network-
ing Protocol (MNP). With MNP, error-
free transfer of files from one computer
node to another is possible within the
framework of the International Standards
Organization’s reference model of open
systems interconnection.

Only a beginning, these efforts may not
be sufficient for the long run, when more
sophisticated formats and structures wili
be required, cspecially for mainframe
computing. Already, vendors have moved
in the direction of IBM’s standard proto-
cols, such as Systems Network Architec-
ture for general communications, and oth-
er standardization schemes, such as Doc-
ument Control Architecture for standard-
izing directives that control document for-
mat and Document Interchange Architec-
ture for interchanging protocols (specifica-
tions for transmitting and receiving docu-
ments).

In a few more years, such formatting
and communication standards will be
more prevalent. Both the industry and the
users will demand them increasingly, giv-
ing impetus to even more standardization

was the well-known MultiPlan); and DIF ¢

in the next decade.
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files, a standard promulgated by Microsoft
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LOOKING AHEAD

software became a consumer

product. A variety of retail distribution
outlets opened to transact business selling
software, prompting Business Week’s
cover story on the phenomenon in its Feb-
ruary 27, 1984, issue. And the trend has
really just begun; in fact, software prod-
ucts are fast becoming expendable con-

'mer goods.

In accounting, expendable goods are

} irchased items expensed on a current
basis. Typically, good accounting practice
defines the expendable item as one whose
value to an organization endures less than
1 year, or whose cost is less than some
reasonably agreed on amount. Items total-
ly expensed within a relatively short
accounting period are not considered

assets worthy of being recorded on a com-

Software Will
Be Expendable.

quently depreciated.

Software seems to be heading in this
direction. | predict that it will become a
low-cost, replaceable iter for a number of
reasons. First, the price of a sofiware unit
is already relatively low—in the $250 to
$500 range. And large organizations will
buy software in large quantities, at dis-
counts of 30 to 50 percent. Sccond, soft-
ware is revised within surprisingly short
intervals; often less than a year elapses
between revisions. These new versions are
usually available to existing users for a
modest replacement fze. Often, new revi-
sions replace earlier versions entirely.
Third, new, competitive products catch
the interest of the consumer, making pre-
viously available items seem obsolete.
And as data- and file-formatting standards
become more prevalent, replacing old

f; ' ith the advent of mass purchas- | pany’s yearly balance sheet and subse-
fx;/ ing of personal computers,

softwarc with new software will become
relatively easy. Fourth and last, buyers
can often justify purchasing softwar~ on
the basis of a single project and therefore
write the cost off over the lifetime of such
an activity. This is clearly the case, for
example, with a $250 spreadsheet pro-
gram used to produce and analyze dozens
of comparative financial models for a sin-
gle corporate acquisition study. The fact
that the spreadsheet package may be used
to analyze other acquisitions does not alter
the intent of the initial purchase.

People will therefore accumulate soft-
ware the same way as they do books, mag-
azines, and other collectible iterns. Users
will take programs off their shelves from
time to time as they need them. Thie rest of
the time many of them will accurnulate
dust as they line the walls decoratively,
like so many books on the shelf.
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LOOKING AHEAD

uring the past decade, industry
reports on the growing applica-
tions backlog plaguing computer
users in Jarge organizations have alarmed
many businesspeople. Popular  belief
maintains that large organizations current-
ly have software backlogs of more than 30
months; in other words, at any point in
time the existing software development
staff could be kept busy for 30 calendar
months handling only those tasks already
identified and targeted for completion.
Some statistics have also pointed to a
so-called hidden backlog, no less in size
than the expressed demands. This hidden
backlog reflects user nesds that are not
even submitted to MIS departments
because users believe that they would

The Applicc-zt

L
£

Will Disappear.

lons “‘Backlog’’

arouse little interest or no response. Users
generally abandon requests for support
when they feel that the best outcome
expected would only solve tomorrow’s
problem with yesterday’s specifications.
Soon users will break their dependency
on the professional MIS staff. The person-
al computer will increasingly give them
new tools and solution-oriented software
so that even those without much training
will be able to solve their own problems,
and do so on a current basis. What will
happen is that needs for computer assis-
tance will be one of two kinds: those
which are organizational, requiring com-
plex, integrated applications performed by
centralized, professional data processing
personnel, and those which are individual

and based more on demand and geared to a
particular result, readily handled in the
software environment of the personal
computcr and by the relatively untrained
user. When this breakdown of needs into
those which are organizational and those
which are individual is a fact of business
life, the 80/20 rule will apply. Then 80
percent of the tasks required will be
accomplished via perscnal - computing,
leaving 20 percent to be handled by cen-
tralized data processing departments.

More than eliminating backlogs, this
change will make computing more demo-
cratic. For the first time responsibility for
solving problems and the tools for sclving
them will both be in the hands of those
who count most—the end users.
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LOOKING AHEAD

Computing Will Be
Done in Two Tiers.

P~ <he computing environment is rap-
idly moving intc a two-tiered struc-
ture with the user at one end and

some form of centralized processing at the

other. Under this structure, intelligent pro-

Cessing nodes located with individual

Information workers, professionals, sup-

Port personnel, and production workers

will be connected to central processors and
public utilities. This is a departure from
earlier structures tvpified by dumb termi-
nals connected in an on-line or time-shar-
ing mode to a host processor.

Once, it looked as if three levels of
computing might emerge. In that case. the
middle element, often represented by the

minicomputer, would have reflected divi-
sional or departmental computing. Butitis
now clear that such an intermediate level is
neither necessary nor econornically justifi-
able. In the future, departmental comput-
ing will be handled by linking personal
computer nodes into local area networks,
with shared resources and databases.
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LOOKING AHEAD

Application Generators Will

Become Less Important.

. Dplication generators are typically
software systems that create di-
rectives to dictate the logic of

input, processing, and output comprising
a specific application quicker and easier
than individual software programs. Often,
application generators are designed to give

end users powerful means with which to

specify and generate custom-oriented ap-
plications. This purpose is antithetical to
the dominant and growing trend to off-
the-shelf, reasonably priced solutions for
an endless variety of applications.

Who really needs an expensive applica-
tion generator if the solution is only a few
hundred dollars away via a software pro-

139

gram? Perhaps the need for these systems
is limited to tumkey vendors who build
applications; the end user certainly does
not need application generztors. There-
fore, their market is relatively small, znd
demand will be modest. Eventually, they
will become obsolete for the purposes of
the end user.
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Executives Will
Use the Computer Keyboard
Enthusiastically.

ssertions that executives will not
use keyboards are excuses for
failing to provide adequate sup-
port systems for decision makers. No evi-
dence shows that top management will not
Use a personal computer. I predict that
Cxecutives will be enthusiastic personal

com
\piter users.

New software will help executives
improve their performance. This is a moti-
vation for executives to use computers.
Also, alternate input devices like pointing
devices and touch-sensitive screens make
personal computers easier to use.

Also, today’s heirs to executive posi-
tions in corporate America already have

computer exposure. These executives rec-
ognize the value of the computer and will
demand its constant aid. In the future,
executives who ignore the power of the
personal computer will be unable to com-
pete in a business world moving at an
accelerating rate. Management without

the computer will be the exception.
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LOOKING AHEAD

ith hearing, touch, and sight
already incorporated into the
most common computing sys-
tems today, the single dimension left to be
exploited is sound. Since sound synthesis
is already widely practiced, the remaining
challenge facing developers is voice rec-
ogniticn.

Although modest capability for voice
recognition already exists, vocabulary is
limited. By the end of this decade, how-
‘ever, computers will be able to recognize
more of the spoken word. Voice input will
play a most important role in replacing the
usual keyboarding and menu selection
alternatives as well as providing a path for
entirely new computer applications and
markets. These new opportunities include
adapting computers for environments

&

Voice Input s the Sole

Remaining Untapped Innovation in Computing
' (and the Most Promising One).

where keyboarding is not possible or is
limited, and for use by the handicapped;
using computers to respond to and coach
new learners of an application as well as to
redirect procedures of users who are mak-
ing errors; eliminating intermediate work
steps such as transcribing dictation or oth-
er writing tasks; and transforming every
telephone into a full-fledged computer ter-
mina! for both input and output.

These dramatic changes all reveal the
need for more megacomputing, looking at
the world of computing with an eye to the
future and what it will bring. To prepare
for this new world—battered into a new
configuration and given new vitality by
the third wave, the microcomputer-—strat-
egists and planners must examin: where
the computing world is going and how it

132

wil! affect other aspects of the way mod-
ern men and women work and live:

In Megarrends, Naisbitt says that the
wide availability and dissemination of
information will be the *‘great equalizer”
heralding a more egalitarian society. He
predicts that *‘the computer will mask the
pyramid’’ created by organizational hier-
archies and information overloads. These
15 megacomputing trends will indeed
affect personal productivity and extend the
individual’s activities as well as his or her
control over wide responsibilities. And the
microcomputer wave, essentially the per-
sonal computer, will be the means that
will make these changes a reality in the
next decade, creating a new world where
people and computers work in new ways
to shape the future. L
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State Information Systems:
Cutting Processing Costs

o State governments are experiencing a high demand for data
processing and telecommunications services.
e To control costs, states must halt the proliferation of duplica-

tive data center operations.

State governments like the Federal
Government, are experiencing a rapid
escalation in demand for data processing
and telecommunications services. The
costs of supplying these services are also
escalating as states seek to acquire equip-
ment and personnel resources to meet the
growing demand. To control costs and
meet demand, states will have to make
maximum practical use of equipment and
personnel. This means they will have to
bring a stop to the proliferation of in-
dependent and duplicative data center
operations.

Currently, most electronic communica-
tion within states is comprised of sepa-
rate voice and data networks. Telephone
systems are commonly multi-vendor net-

works consisting of equipment ranging .

from modern to archaie, with service
levels varying by location. And data com-
munication is usually managed by multi-
ple state data centers.

In most states, major data communica-
tion networks are discrete, and there is
a great deal of redundancy among the
networks. Data processing services for
state governments are generally supplied
by the multiple data centers.

These centers are separately managed,
not electronically connected, do not
operate in compatible environments, and
have limited floor space for expansion.
The autonomous nature of the data cen-
ters prevents effective use of personnel
at a time when skilled data processing
professionals are difficult to find and ex-
pensive to retain.

Given the current rate of increase in ex-
penditures and the escalating demand for
data processing and telecommunications
services, annual expenses could double by
1990. A way must be found to meet these
demands that provides a cost-effective
return on taxpayer dollars. Such a solu-
tion should make it possible for states to
gain the advantages inherent in econo-
mies of scale and the application of prov-
en state-of-the-art technologies.

This goal can be met through the estab-
lishment of centrally managed, integrat-
ed computer and communications utilities
that provide high-quality service in a cost-
effective manner. However, to achieve
these cost savings and efficiencies, states
will be required to make more tough eco-
nomic and management decisions.

% T ALLARLY 1TSS

A Suggested Solution—

In most states, the development of an
integrated statewide telecommunications
and data processing network will require
a significant initial capital outlay.

A major portion of these expenditures
would go for the construction of a state
headquarters facility for hardware and
personnel. The headquarters facility
would coordinate and support data pro-
cessing and telecommunications services
at other sites. But, the most important,
and most difficult, step in the creation of
a unified communications network will be
the establishment of a management team
that has the authority to govern the crea-
tion of the new network. Under this man-
agement team, all existing large com-
puter centers would be electronically con-
nected and would eventually operate with
totally compatible hardware and soft-
ware.

All discrete data networks and existing
multiple voice networks would be re-
placed by a single, statewide communica-
tions utility capable of voice, data, and im-
age transmission.

o Leveraging Critical Skills—This new
environment would increase the produc-
tivity of critical personnel through the
establishment of centralized support
groups for software, communications,
technical training, and high-volume out-
put control.

Initially, the software support stalf
would be responsible for working with
new computer and communications utility
management to develop a standardization
schedule for the data centers, and for
assisting the data centers in installing and
replacing software packages. The soft-
ware support staff would also be respon-
sible for maintaining all systems software
at the central data center and for assist-
ing the other centers in solving systems
software problems. Once the standardiza-
tion process was underway, this group
would also be responsible for issuing all
software products to the data centers.

A complementary group, the central-
ized communications support staff, would
be responsible for managing the creation
of a telecommunications network that
combines voice, data, and image trans-
mission. It would assist in the selection
of network concentration nodes, assist in

o,

/ / o R

the installation of communications et
ment throughout the state, and maintain
the entire integrated communications
utility.

A centralized training staff would be
responsible for recruiting and training
computer operations personnel for all
data centers and for developing ongoing
computer-based instruction for the con-
tinuing education of data center person-
nel. Centralized training would both en-
sure the standardization of data center
operational procedures and allow data
centers to share resources when staffing
level imbalances occur.

¢ New and Improved Products—The
unified structure would also provide new
and enhanced capabilities to all state
agencies in such areas as office automa-
tion, electronic mail, and payroll and per-
sonnel services.

For example, all network users would
have the ability to access a statewide
payroll system in order to electronically
submit update transactions. Personnel
and other administrative functions that
have been supported separately by vari-
ous data centers could be consolidated to
create integrated administrative informa-
tion data bases. The centralization of
these functions would make possible uni-
form administration and reduce the main-
tenance costs inherent in duplicative
systems.

s Improved Disaster Recovery—The
development of integrated computer util-
ities would significantly improve disaster
recovery capabilities in most states. The
compatible data centers would adopt
identical operating systems, tape library
and disk management systems, and op-
erational support software packages. As
a result, the data centers would be able
to share resources to assist in recovering
from a disaster in any individual data
center.

An off-site tape library could be estab-
lished at the central data processing fa-
cility to store backup for all critical pro-
duction files.

» Balancing Data Center Work Loads—
The creation of a central data center, and
the standardization of other data centers,
would provide states with new capabili-
ties to shift work loads among centers.
As new applications were developed, the
central data center could be utilized to
balance production loading in the com-
puter network by assuming responsibili-
ty for the execution of these new applica-
tions. Existing production jobs could be
transferred to the central data center to
further assist in balancing work loads
throughout the computer network.

For state governments, like their fed-
eral counterpart, the cost savings and ef-
ficiencies inherent in systems integration
are rewards well worth the effort and
could well help relieve the pain now ex-
pected as a result of the anticipated Fed-
eral financial belt-tightening.

GOVERNMENT EXECUTIVE
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UPGRADING THE SPERRY~-UNIVAC COMPUTER SYSTEM

February 1984

I. INTRODUCTION

The largest application in the Sperry-Univac Computer Center
is, and will be, the Kansas Integrated/Personnel Payroll System
(KIPPS). This system includes four major components:

(1) Applicant, (2) Position, (3) Employee, and (4) Payroll. The
first three components are fully implemented statewide. The fourth
is implemented for approximately one half of the State's employees.
In other words, all State employees are managed with KIPPS, but
only half of them are being paid by it. The remaining emplovees
are paid through the o0ld payroll system.

The major benefits of this application go beyond emploving and
paying people. KIPPS provides executives at all levels of State
government the features needed to effectively access and analyze
personnel/payroll management information. Even in its incomplete
implementation status, several State managers, knowledgeable in the
use of KIPPS, have taken advantage of these opportunities.

IY. BACKGROUND

During the 1980 planning for the KIPPS development project,
the State selected the Sperry-Univac software product, MAPPER.
MAPPER is an easy to use data base management/programming languagqge.
This fourth generation systems development tool permits the fast
implementation of systems by allowing user personnel to write manv
of the programs themselves. To operate this software, the State
entered into a seven year lease agreement with Sperrv-Univac in
1980 for a Model 1100/60 computer and associated peripheral
equipment. As the planned development of KIPPS progressed, this
hardware configuration was updated periodically to meet the
expected workloads. At the present time, the configuration is
composed of three central processing units, ten magnetic tape
drives, approximately eight billion characters of disk storage and
over 250 terminal devices.

III. PROBLEM

At this time, this equipment cannot provide adequate terminal
response time because of the heavy workloads in KIPPS. The
Sperry-Univac equipment is experiencing a severe capacity problem.
The mainframe now indicates routine use levels around 94%, reaching
as high as 99% during peak periods.
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During the spring and summer of 1983, State and Sperry
technicians modeled the remaining expected KIPPS workloads. The
resulting statistics indicated that the FY 1984 upgrade would
handle the added workloads. Further supported by the data
contained in the individual agency long range plans, and given the
budget restraints imposed at that time, it appeared reasonable to
believe that no mainframe upgrade would be needed until FY 1986,
However, the consensus was that it would be "tight". A moratorium
on the development of new Sperry applications was imposed until
KIPPS was fully implemented in order to see if there would be any
leftover resources. It is now evident that the forecasts were too
low.

Considerable efforts have been made to make the application
programs more efficient and have resulted in some performance
improvements. However, not enough resources have been or can be
recovered to fully implement the remaining 12 agencies in the KIPPS
payroll component.

IV. FORECAST UPDATED

During early December 1983, Sperry technicians remodeled the
KIPPS workloads based on the most recent KIPPS experiences. They
also interviewed several major State users to determine their
Univac needs and desires. Although Sperry's final conclusions are
not published as of this writing, preliminary findings described
indicate several factors/concerns:

1. Sperry recommends the use of a 70% svstem utilization
threshold rather than the 80% factor used for State long-range
planning. The 70% factor should improve response time, but
will require more pProcessing power than for the 80% threshold
used for State planning.

2. It is expected that implementing the remaining 12
agencies will create a 37.5% increase to the current KIPPS
workloads during peak periods.

3. It is expected that KIPPS use and data base size will
grow around 12% every six months through FY 1986. This growth
will result from four factors: (1) addition of new data
elements required to comply with future administrative and
statutory reporting/operating requirements; (2) increase in
numbers of transactions recorded and reported; (3) additional
agency and staff usage of MAPPER in lieu of manual methods to
meet management data needs and reporting requirements; and (4)
expansion of the reporting capability to support other
auxiliary functions such as budget, grant and other cost
funding systems.
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4, Based on the preliminary findings described from the
Sperry interviews, it is evident that the long-range planning
and budgeting review processes tend to discourage the
generation of data processing wish lists. Sperry disclosed
that several users wanted to develop many other MAPPER
systems--not KIPPS related. These unplanned systems would
more than triple the current need for computer resources just
to operate them.

lNlevertheless, it now appears that about an 80 - 100% system
upgrade is needed to implement the remaining agencies into KIPPS
and to provide all agencies reasonable response times during peak
workload periods.

V. OPTIONS

In order to meet these anticipated KIPPS workloads, five
Sperry equipment options have been identified. Each option views
the estimated life-cycle costs during FY 1984 through FY 1991, All
cost data are incremental costs (in addition to existing Sperry
contracts) and are expressed as constant 1984 dollars.

Option 1l: No Upgrade In The State Office Building

Description: Do not add a processor beyond that already
present. The purpose of this option is to have KIPPS and its users
run in the current environment, freezing the KIPPS project where it
is, continuing the moratorium on development of new Sperry systems,
and limiting or restricting use of existing systems. The next
Sperry system upgrade (1100/90) would be done in the Santa Fe
Building.

Benefit: The major benefit is that it is the cheapest
immediate direct cash outlay alternative.

Costs (ESTIMATED) : The initial costs are primarily indirect:
(1) the continued use of two payroll systems, (2} the delay of
KIPPS management benefits until a later date and (3) the worsening
of performance problems. These costs are significant and will be
avoided if other options are selected. It will'not provide reserve
computer resources to handle mechanical failures or when other
situations disrupt the normal processing schedules. The result may
include delayed issuance of paychecks, overtime expenses for agency
_personnel, etc. [The upgrade costs in the Santa Fe Building will
be around §$19,859,760 for a capital lease or around $13,041,414 for
" purchased equipment (includes computer equipment, ancillary
equipment, people, and consultant costs). However, combined with
the indirect costs to the State caused by the two year delay, the
total costs for this option will far exceed these amounts. (See
appendices 1 and 2.)
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Comment: This action would forestall effective use of CASK
and other existing systems to meet current and future data
reporting requirements. It would also promote pressures to seek
other data processing options, thus establishing the climate: (1)
for performing data manipulation manually, or (2) doing without, or
(3) for the acquisition and proliferation of data processing
equipment and facilities in the agencies.

Option 2: 1100/64 Upgrade In The State Office Building

Description: Add one processor to the existing Univac
computer complex along with some peripheral equipment. The purpose
here is to continue to implement as many other agencies as possible
with a minimal upgrade. The major Sperry system upgrade (1100/90)
will be done in the Santa Fe Building.

Benefit: This option is the second smallest immediate direct
cash outlay.

Costs (ESTIMATED): Adding the fourth processor (1100/63 to
1100/64) in the State Office Building and the future upgrade in the
Santa Fe Building will cost around $24,603,908 for a capital lease
or around $16,571,146 for a purchase (includes computer equipment,
ancillary equipment, people, and consultant costs). (See
appendices 1 and 2.)

Comment: It is doubtful that this option will provide enough
computer resources in the State Office Building to fully implement
KIPPS and provide adequate levels of service to terminal users. It
again will not provide reserve computer resources in the State
Office Building to handle mechanical failures or when other
situations disrupt the normal processing schedules. The result may
include delayed issuance of paychecks, overtime expenses for agency
personnel, etc.

Option 3: Added Computer Complex In The State Office Building

Description: Add a comparable computer system side-by-side
to the existing system thereby doubling the processing power. The
purpose here is to provide the computer resources needed to fully
implement the remaining agencies into KIPPS only and address the
KIPPS usage growth anticipated. The next Sperry system upgrade
(1100/90) would be done in the Santa Fe Building.

Benefit: This option offers an equipment proposal to fully
implement the remaining agencies into KIPPS during FY 1984-1985.

Costs (ESTIMATED): The total estimated costs for this option
is around $27,862,153 for a capital lease or around $19,305,763 for
a purchase (includes computer equipment, ancillary equipment,
people, and consultant costs). (See appendices 1 and 2.)

Comment: This option has the reasonable potential to fully
implement the remaining agencies into KIPPS during FY 1984-1985,
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Option 4: 1100/90 Upgrade Now

Description: Add a large scale 1100/90 computer complex to
the existing 1100/60 computer complex. The purpose is to meet now
the KIPPS processing requirements anticipated over the next 5 - 7
years.

Benefit: This option would provide a 4 - 5 time increase in
Senert
computing resources.,

Costs (ESTIMATED): The total estimated costs for this option
is around $22,176,701 for a capital lease or around $15,358,355 for
a purchase (includes computer equipment, ancillary equipment,
people, and consultant costs). (See appendices 1 and 2.)

Comment: This is really Option 1 until the new equipment is
delivered, and then the processing power is available for only one
year until the move to the Santa Fe Building. It complicates the
relocation move.

Option 5: Future 1100/90 Upgrade

Description: Commit to Sperry to acquire a large scale
1100/90 computer complex for the move to Santa Fe Building. The
purpose here is to have Sperrv provide whatever interim equipment
is needed in the State Office Building to fully support KIPPS at
discounted prices.

Benefit: This option offers the same benefit as Option 3 with
the interim upgrade equipment costs for the next few years being
discounted by Sperry until the move to the Santa Fe Building. It
does resolve the relocation move strategy and risks.

Costs (PROVIDED BY SPERRY): The total costs provided by
Sperry and Architectural Engineers is $20,762,252 for a capital
lease and $14,828,447 for purchase (includes computer equipment,
ancillary equipment, people, and consultant costs). (See
appendices 1 and 2.)

Comment: This comprehensive alternative provides a long range
solution.
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V. SUMMARY

In effect, we can upgrade or not. If we choose not to upgrade
(Option 1), the expected annual KIPPS growth will only increase the
capacity problems. Some agencies may have to revert to the old
payroll system and be taken out of KIPPS completely. The resulting
manual workloads will create several problems in both A&R and DPS.
Operating two payroll systems for that long will also create
unplanned maintenance workloads in DISC.

If we choose to upgrade, the choices are varied. One option
(Option 2) upgrades the equipment without much hope for complete
success in the State Office Building. The processing power
guarantees offered by getting the large upgrade option now (Option
4) can possibly create similar problems as for not upgrading
because of the late equipment delivery, and can create relocation
problems resulting in processing delays in the future. An interim
upgrade that defers the acquisition of a large computer system
until DISC relocates to the Santa Fe Building presents attractive
options. One of the two (Option 5' includes "Sperry guaranteed"
sufficient processing power now, but with longer commitments; the
other (Option 3) provides the equipment deemed needed now to fully
implement the remaining agencies into KTPPS without committing to
future Sperry equipment upgrades, hut with greater overall costs.

d329/DJ3
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- Watchdog agency draws criticism
for costly, incomplete computer

The New York Times

WASHINGTON — The General Ac-
counting Office, the congressional
agency that investigates waste in the
executive branch, has itself been ac-
cused of spending almost $13 million
in developing a computer system
that never was completed.

The criticism came in a report by
the Senate Governmental Affairs
Committee. Sen. William V. Roth
Jr., a Delaware Republican who is
the committee chairman, said the
General Accounting Office’s prob-

_ lem was “particularly disturbing”

because the agency was *in the busi-

' ness of auditing and evaluating the

procurement activities of govern-
ment departments and agencies
around the world and providing ex-
pert advice to the Congress on pro-

- curement policies.”

Mr. Roth said his committee’s in-
vestigation indicated that manage-
ment errors by the agency were the
major reason for the failure of what

_was to be the Consolidated Adminis-
-trative Management - Information

‘System.. *

—

'

But Charles A. Bowsher, head of
the General Accounting Office, said
in a letter to Mr. Roth that he be-
lieved the blame should be attributed
to poor management of technical is-
sues by Boeir,g Computer Services,
contractor for the project. Boeing
Computer is a division of the giant
Seattle-based aerospace company.

A spokesman for Boeing, John W.
Alter, explained that because of a
company policy to close irom Christ-
mas to New Year’s, it could not com-
ment. ) ,

The General Accounting Office
was established by Congress in 1921
to give it a way to investigate spend-
ing by the executive branch. It has
about 5,000 employees and an annual
budget of $294 million, and it submits
hundreds of reports to Congress each
year on the various weaknesses of
the federal government.

The Senate committee said that
while the General Accounting Office
was having trouble with the new
computer system, it also was investi-
gating efforts by the Social Security -
Administration to buy a $115 million

computer network linking 1,350 of its
offices. On July 9 the General Ac-
counting Office issued a report that
criticized the Social Security Admin-
istration’s procedures on the project.

The Senate committee’s report
said work on the General Accounting
Office’s new computer system began
in November 1980. The goal was to
build a system that would take cver
all the agency’s administrative pro-
cedures, provide accurate and time-

ly information to its investigators -

and minimize unnecessary duplica-
tion.

The project was to replace 18 dif-
ferent systems now used to help
manage in such areas as personnel
and payroll. Seven companies sub-
mitied bids, and Boeing’s bid of $13.9
million was selected as the best on

© June 25, 1981.

“As early as August of 1981,” said
the Senate report, issued Wednes-
day, “there were indications that
Boeing’s original cost estimates for
completion of the project were
unrealistic.”

(GMhachmet 7)
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 M184 SALARY OVERPAYMINT PERS REIM PAY FREC DiR e&ii26 €10
- M26% SALARY EXPENDITURE ROUNDINC PRODRLEM DeR &53226 o2h
' M265 YELLOW SHEET EXTRACT 18TH TC ENG OF PGNTH Dar e43226 10%&F,
-~ M131 SALARY OVERPAYMINT - WRITINC WRONE ACY TC SAL DAR 243126
;" E157 NO REFUND FOR EMPLOYEES IN AGENCICS NOT ON KIPPD AP guxzﬂ?f 15
70 M270 REFUND ADJUSTMENT RUN MESSAGE ERROP DAR 84122
o M267 ALLCHW NEW AND UPDATL w=~2 FILE AT SAME TIME DAR 261228
M271 ERROR MESSAGES IN ERROR ARREARACE CLEANUP RUN DAR 8474
M260 ALL CANCELLED WARTS NOT ON CROUP TERM LIFF RPT DFS 24+ i0
- _M268 MULTIPLE OVERPAYMENTS ON SALAPY PAYMINT CLEAN DER 2a%*/}
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4187 NEW DASDHI RATES

£157 UPDATE W=2 FILET FRGOM REFUND ADJUUSTMENTS
Mz63 MAINLINE PAYRCLL GATCH 700 LARCGE

_ MO63 CHECK TRANSACTIONS OUTPUTTECD BY RCFUND PR IMPL
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M281 SUSPENSE RESOLVE NET PAY ADJUST ERROFP
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£164% MODIFY GHI TABLFS TO ALLOW FCR NEW CARRIER =

[REE—
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CAR 850116
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£132 PROVIDE UPDATE TO SALARIES CF CFRTAINM TITLE CD DPS 850116
™ M218 SHIFT OVERP PRINTING ON APPLICATION MAILERS DPS 850116 ;
M219 MODIFY APPLICANT SCORING FGR VETERANS PREFER DPS 850116 :

(77 M220 ADDRESS PROBLEM IN APPLICANT LETTERS BFS 850116

“i° M221 APPLICANT SCORE EXCEEDING 100.00 pFS 850116
—-M243 JUDICIAL RATE WRONG AFTER PERCENT CHANGE ~__DPS 850116 -

%*‘ M244 CHANSE SCORE RUN DOES NOT UPDATE MAILEFR DFS 853116
is! E148 ST PRINTER SPECIAL TITLE CODE SALARY INCREASE DPS 850116 :
'~} M241 _CORRECT PAY RATE ON CERTIFIED LISTS ~ _DPS_ 850116 E
7 M254 SALARY CHANGE #T1TH NEW GEOGRAPHIC LOCATION DPS 850116 :
;*1 M253 TAKE TERMINATCD EMPLOYEES OFF TRANSFER LISTS DPS 850116 :
7 ®M23% MODIFY APPLICANT LETTERS FOR_NEW CPS PROCEDURESOPS 850116 .
v M261 INQUIRY GROSS PAY NCT STATED CORRECTLY : DPS 850116 %
M255 EMPLOYEE AGENCY 36300 NOT ACCRUING DFS 850116 1
M252 TERMINATING EMPLOYEES STANBY PAY SHOULD CE 1.000Fs 852116 =~ = %
M282 DUPLICATE NAME ON CERTIFIED LISTS DFS 850116 %
) ©192 ACCRUAL FOR MISC EMPLOYEE IN AGENCY €2800 DPS 850116 1
_M274 AGENCY CONDITIOMAL EMPLOYEE LIST _ DPS _8SD116 %
M279 UNCLASSIFIED SALARY APPROVAL FOR NEW YLCAR DPS 850116 %
) Fi149 YOVE WORKLRS COMP UPDATE TC ACENCY MINU DPS 850116 3
EC25% HARRANT CROSSFOCT RUN . , ___ DAR 850116 o 3
E0OD8 FILE MAINT RUN - ARREARAGES (8C) DAR 8403911 T 2
£019 CHANGE °B°® RECOPDS ON KPER FUYBACK END DATE DAR 840822 1
E056 CHANSE SUBRTOTALS IN PR4Q TO MATCH PRI2 DAR 880911 (828} o
€963 J CF % CLEARING SHOWING AS PART CF FUNCING DAR 840913 (843) 3
£075 40DIFY ALL RPETS - ADDITION CF F LIND, M250,8C DAR 847924 (862} 3
£086 YOGIFICATIONS TC W-2 FILE FCR KPERS DAR 841121 ;
“E113 CHG REF, REF FRICR IMPL WRITE NET TO °P° DOC DER 841010 5381 B
£116 ADD $2.00 FEE TO 543 TOVAL Ih KIPPOIL DAR 841010 (944} ;
E248 CHANGE LECISLATIVE EMPLOYEES 70 RECUIRE TIME DAR €41219 (10&5) 3

M1l4 ADJMROZ2 WFITINC WPONG DISTRICGUTION CODE DAR 850116 (90%)



IBRM COMPATIRLE VENDORS*

Central Processing Units

Tape

Disk

IBM

National Advanced Systems
Amdahl

Third party marketplace

Drives

Telex

IBM

Storage Technolcgy Corporation
Third party marketplace

Storage

IBRM

Storage Technology Corporation
National Advanced Systems
Memorex

Third party marketplace

Terminal Equipment

IBM

Telex

Harris

Courier

Lee Data

Beehive

Third party marketplace

Distributed Systems that function through IBM compatible
communications controllers

*This listing should not be regarded as complete.

IBM

Harris

Data General

Wang

Rurroughs

NCR

Third party marketplace

Other

vendors may also manufacture compatible equipment in some or

all of these areas.
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STATE OF KANSAS

JOHN CARLIN Deputy Director
Governor DEPARTMENT OF AD,MIN|STRAT|ON information Systems
Division of Information Systems 1152-W, State Office Building
inati Topeka, KS 66612-1503
and Communications (913) 296-3343
DIRECTOR
124-South, State Office Building Deputy Director
Topeka, Kansas 66612-1503 Telecommunications
(913) 296-3463 503 Kansas Avenue, Room 240
Topeka, Kansas 66603-3494
MEM-CRANDIUM (913) 296-4124
TO: Russell Getter, Director, DISC
FROM: John Carey Rrown, FDP Policy Analyst, DISC \z¥F

DATE : January 21, 1985

SURTECT: Pavroll/Personnel Systems

According to the last NASIS Report, twentv-seven states operate payroll/
personnel svstems in a "large" IBM environment (0S/VS, MVS, Etc.). No
state gave a clear indication of usinag an integrated package (all data
elements in the NASIS document the same), no state was using UNIX on
payroll/personnel, many of the systems in use date from the mid-1970's,
most are done in COBOL, and few use fourth generation languages (NATURATL,
NOMAD2, FOCUS) .,

I listed the 27 in order by how much their population differed from ours
on an assumption the state's size would affect emplovee count and
personnel /payroll func*lons/51ze-

Population Population
Difference* State Difference* State
0 Colorado - 1.6 North Dakota
0 Mississippi - 1.7 Delaware
- .1 Oregon + 1.7 Marvland
- .3 Arkansas - 1.7 Nevada
+ .4 Oklahoma + 1.7 Tennessee
+ .4 South Carolina - 1.9 Wyoming
- .7 Nebraska + 2 Wisconsin
+1 Rentucky + 2.4 Georgia
-1.2 New Mexico + 2.9 North Carolina
+1.3 Alabama + 3.5 Massachusetts
-1.4 Hawaii + 5 New Jersey
-1.5 South Dakota + 9 Texas
+1.6 Minnesota + 8.5 Ohio
-1.6 Montana +17.8 California

n mi ions | (de/aj
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Russell Getter - MEMORANDUM
Page 2
January 21, 1985

The remaining states from the survev are listed bhelow, with an indication
of the preliminary reason for not including them further at this point:

Alaska - DOS-Based system(s)
Arizona - Honevwell site
Connecticut - Sperry site
Florida - Multiple vendors
Illinois -~ Multiple vendors
Indiana - NCR site

Iowa - Proprietary site
Louisiana - Honeywell site
Maine - Honeywell site
Michigan - Burroughs site

New Hampshire - Honeywell site
Rhode Island - DOS-Based system
Vermont - DOS-Based system
Virginia - Multiple vendors
West Virginia - Digital site

Another indicator of potentially useful sites was a January 1983 survey
performed by the State of Wew Jersey. From that survey, the following
states (of the "useable" 27 listed above) were operating "integrated"
pavroll/personnel systems, as compared against "interfaced" systems.

Arkansas (redesign in process)
Idaho (redesign in process)
Minnesota {(redesign in process)
Montana

Nevada (redesign in process)
Wisconsin (redesign in process)
Wyoming (redesign in process)

In addition, three states not responding to the NASIS survey, Utah,
Washington, and Missouri, also indicated they were operating integrated
systems in an "IBM" environment.

The Tennessee Department of Transportation did a survey of the states in
October, to identify accounting system approaches used by state transpor-
tation departments, who must account for large complex projects with both
state and federal funding. Of the 34 states in the survey, twelve
indicated use of a "Big Fight-Type" accounting firm in the development or
implementation of the project, four implemented a "custom" solution with
work done either by a Big-Eight firm or a big project firm (McDonnell
Douglas Automation), and eight indicated they acquired a package.

Five package vendors were described in the Tennessee survey. Of these
five, three do not have payroll/personnel systems in their product line.
T contacted the other two, MSA and AMS, and they are included in the list
and discussion that follows.
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During the past several months, we've contacted numerous vendors. Of
those, the following appear to have significant promise for the reason (s)
shown (listed alphabetically):

American Management Systems (AMS)

20 North Clark Street

Chicago, IL 60602

Contact: Don Quinn, Regional Sales Manager

(312)-269-0275
AMS delivers a well-respected government-oriented product line.
Their strongest offerings are in financial packages, and they
themselves point out that their own payroll/personnel package is
appropriate only for smaller cities and county governments. In
cases where larger payroll/personnel systems are required (like ours
would be), they recommend pairing their packages with those from
Tntegral Systems, Inc. (ISI), covered below. AMS was the company
selected to develop and install from scratch a complete new data
center and all the financial management software used during the New
York City financial crises a couple years ago.

Cullinet Software, Inc.

35 Corporate Woods

2101 West 110th Street

Overland Park, KS 66210

Contact: William A. Archer, Account Fxecutive

(913)-451-0085
Cullinet has delivered a very successful data base package (IDMS)
for years, and released a relational version (IDMS/R) within the
last courle of years. During the same time, the company has
broadened their basic product line offering to include: a Fourth
Generation Language, connections to distributed and office automa-
tion processors (WANG, Data General, DEC, etc.), data dictionaries,
teleprocessing monitor programs (CICS replacements), automatic
documentation, report generator, and artificial intelligence pack-
ages. At the same time, Cullinet has also entered the application
software marketplace, delivering a full range of packages for
manufacturing, banking, and service industries. Payroll/personnel
and financial packages are included in these offerings.

Information Science, Inc. (InSci)

2 North LaSalle Street, Suite 750

Chicago, IL 60602

Contact: Pat Pedicone, Account Executive

(312)-641-2301
Information Science, Inc. (InSci), specializes in pavroll/personnel
software vackages. Their product line includes not only payroll/
personnel packages, but also pension programs (defined benefit as
well as defined contribution type, health claim administering
systems, and flexible fringe henefit ("cafeteria") systems. InSci
is really an offshoot from an earlier (late 1960's and early 1970's)
WANG effort to enter the applications software market. Their
software currently runs not only on IBM and compatible mainframes
but also on WANG systems in either a distributed or standalone mode.
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Integral Systems Inc. (ISI)

1431 Opus Place, Suite 602

Downers Grove, IL 60515

Contact: Jim Kirk, Sales Manager

(312)-810-1400
Integral Systems Tnc. (ISI) is another company that specializes in
payroll/personnel software packages. They reportedly are favored
heavily by the college and university community across the nation
for the flexibility of their package, and their installed customer
list at least shows they have a wide following in this area. 1ISI
has another advantage in that they work with the data base packages
we already have installed, and the mainframe relational data base
packages (IDMS/R and ADR Datacom/DB) that are most often found in
the marketplace. Fort Hays State University has reportedly already
signed a contract with ISI for providing their internal pavroll/
personnel system as they work to migrate from the KIPPS system.

Management Science America (MSA)

10401 Holmes Road, Suite 311

Kansas City, MO 64131

Contact: Bruce Switzer, Marketing Representative

(816)~941-3603
Management Science America (MSA) is absolutely the largest company
in the packaged software industry. They are very proud of the fact,
for instance, that thev spend more annually on "Research and
Development" for their packages than many of their competitors take
in as gross revenues for the vear. MSA's product line is a full set
of packages, including pavroll/personnel, accounts receivable,
general ledger, accounts payable, purchasing, inventory, and
budgetary control, along with offerings for manufacturing companies
and other industries which don't match our immediate needs. MSA
packages also work with the data base systems we already have and
the two mentioned above as well (IDMS/R and ADR Datacom/DB).

None of the Kansas regents institutions are presently using a commercial

payroll/personnel package, although some are being pursued or considered.
As far as Database systems go, the following are in use at this time (for
administrative work):

WSU - DL/1*

KSU - TDMS * Called IMS in the MVS Shops,
KU - DL/1%* PL/1 in the DOS Shops.

KUMC - DT,/1* Usually run under DOS under
ESU - DL/1%* VM in several shops.

FHSU - DL/1%*
PSU - Information (PRIME)

JCB:ee
jch28/JCR
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GLOSSARY

2270 IRM's designation for a series of terminals, printers, and
data communications controllers used mostly on its large
mainframe computers.

3274 IBM's designation for its cluster controller used to hook
terminals to its mainframe computers.

3278 The IBM designation for one of its most popular terminals
for mainframe computers.

3705 The IBM designation for it's communications controller used
as a front-end processor. This is a specialized computer
designed to handle data communications for the 370-series

computers.
ACOUSTIC A type of low-speed modem frequently used with portable
COUPLER terminals. It sends and receives data using a conventional

telephone handset and does not require a permanent
connection to the line.

ACU See AUTOMATIC CAVLING UNIT,

ANALOG Refers or pertains to a signaling technique in which a
transmission is conveved bv modulating (varying) the fre-
quencv, amplitude, or phase of a carrier. An analog signal
is tvpified by a continuous wavelike pattern. Analog sig-
naling is generic to the public switched telephone network,
as well as to certain other audio frequency and radio
frequency facilities. A digital baseband signal generated
hv a business machine must be converted to analog form in
order to transmit that signal over an analog facilitv, e.g.,
a voice-grade telephone line.

ASCIT American Mational Standard Code for Information Inter-
change. (1) A coded character set consisting of 7-bit
coded characters (8 bits including parity check) used for
information interchange among data processing svstems,
data communication systems, and associated equipment. The
ASCIT set consists of alphanumeric characters, control
characters, and graphic characters. (2) A widely used
asvnchronous protocol based on ASCII code.

ASYNC Asynchronous Communications. This is a mode of trans-
mission that uses a start and stop bit to frame a character.
Generally bits within a character occur at well-defined
intervals, but thev are not preciselv timed in synchronous
transmission. In asvnchronous communications, characters
do not recur at anv predictable interval.

ATTENTUATION A decrease in magnitude of current, voltage, or power of a
signal in transmission between points that may be expressed
in decibels.

ATIDIO Frequencies that can be heard by the human ear (usually
FREQUENCIES 30 to 20,000 hertz).

( Qtluchamert 12)
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AUTOMATIC
CALLING UNIT

BACKUP FI™.1

BANNWIDNTH

RASEBAND

RBAUD

BCD

REL

BINARY CODE

BINARY
SYNCHRONNOTIS

COMMUNICATIONS

RISYNC

BIT

A device which permits 2 computer to dial calls auto-
matically.

A copy of a file created for protection in case the primary
file is unintentionally destroved.

The range of frequencies that can pass over a given
circuit. The bandwidth determines the rate at which
information can be transmitted through the circuit. The
greater the bandwidth, the more information that can be
sent through the circuit in a given amount of time.

Pertains or refers to a signal in its original form and not
changed bv modulation. A baseband signal can be analog
(e.g., originating from a telephone set) or digital (e.g.,
originating from a business machine).

A measure of data rate, often used to denote bits per
second. A baud is equal to the number of discrete condi-
tions or signal events per second. There is disagreement
over the appropriate use of this word, since at speeds
above the 2400 bps, the baud rate does not equal the data
rate in bhits per second.

Binary Coded Decimal. A binarv-coded notation in which
each of the decimal digits is represented by a binary
numeral, e.g., in binarv-coded decimal notation that uses
the weights 8-4-2-1, the numbher "twenty three" is repre-
sented by 0010 0011 (compare its representation 10111 in
the pure binary numeration system).

Transmission wunits giving the ratioc of two powers. The
number of bels is equal to the logarithm to the base ten of
the power ratio.

Bit Error Rate Test. A test conducted by transmitting a
known pattern of bits (commonly 63,511, or 2047 bits in
length), comparing the pattern received with the pattern
transmitted, and counting the number of bits received in
error. Also, see RIT ERROR RATE. Contrast with
BLERT.

A code using two distinct characters, usually the numbers 0
and 1.

A half-duplex, character-oriented data communications
protocol originated by IBM in 1964. 1t includes control
characters and procedures for controlling the establishment
of a valid connection and the transfer of data. Also called
bisyne and BSC. Although still enjoying widespread usage,
it is being replaced bv IRM's more efficient protocol, SDLC.

See Binary Svnchronous Communications.

The smallest unit of information used in data processing.
Tt is a contraction of the words "binary digit."



BIT RATE

BIT STREAM

BNA

BPS

BROANDBAND

BSC

T AM

BUFFER

RIS

RUSY HOUR

RYTE

CCITT

The speed at which bits are transmitted, usuallv expressed
in bits per second (hps).

A continuous string of bit positions occurring serially in
time.

Burroughs Network Architeciure,
RBits Per Second.

Refers or pertains to an analog civcuit that provides more
handwidth than a voice-grade telephone line, i.e., a circuit
that operates at a frequency of 20¥Hz or greater. Broad-
band channels are used for high-speed voice and data
communications, radio and television broadcasting, some
local area data networks, and manv other services. Also
called wideband.

Binary  Svnchronous  Communications. A half-duplex
character-oriented data communications protocol. Although
still widespread, it is being replaced by SN7,C,

Rasic Telecommunications Access Method. T1BM's lowest level
I/0  macro-routine support for providing communications
programs on a host computer.

(1 A temporary storage area that can be a special
register or an area of storage. Ruffers are often used to
hold data being passed bhetween processes or devices that
operate at different speeds or different times. (2) An
isolating circuit used to prevent a driven circuit from
influencing the driving circuit.

(1Y A wire or group of wires that allows memorv, central
processing unit and 1/0 devices to exchange information.
(2) A conductor used for distributing power to various
elements of the system. DC power distribution and ringing
voltage distribution conductors are referred to as buses.

The continuous one-hour period which has the maximum
average traffic intensity.

(1) A group of 8 bits handled as a logical unit. (2) The
smallest memorv-addressable unit of information in a memory
svstem. (3) A sequence of adjacent binary digits operated
upon as a unit; usually shorter than a word.

International Telegraph and Telephone Consultive Commit-
tee. A group within the International Telecommunications
Union (ITUY  that recommends data communications
standards.



CELTLULATR RADIO

CHANNET,

CTLUSTER

CONCENTRATOR

CONDITIONING

CROSS-BRAR
SWITCH

CSMA

CEMA/CD

DAA

DATA

A technology for advanced mobile telephone service in which
a geographic area is divided into hexagonal cell sites that
fit together to form a honeveomb. Fach cell contains a
radio transceiver and a controller, which under the direc-
tion of a central switch manage the transfer of mobile phone
calls from one cell to another.

(1> In data communications, a one-way path along which
signals can be sent between two or more points. Contrast
with circuit. (2 In telecommunications, a transmission path
(may be one-way or two-way, depending on the channel)
between two or more points, provided by a common carrier;
also called a link, line, circuit, or facility.

Customer Information Control System. IBM's software tool
designed to simplify the on-line communications interface
between user-written applications programs and the IBM
operating systems.

A group of terminals or other input and output devices that
share a common communications path from a computerized
system.

An acronvm for COder-DECoder. A circuit that converts
analog (audio) signals to digital code, and vice versa.
Refer to pulse code modulation (PCM),

A switching entity for conneccting a number of inlets to a
smalter number of outlets,

The transmission which alters the electrical characteristics
of a transmission facility (i.e., a telephone line) in order to
improve the quality of the signal. When a telephone line is
conditioned, excess noise is reduced, and its ability to
carrv a clear data signal is improved.

A switch having multiple vertical paths, multiple horizontal
paths, and electromagnetically operated mechanical means
for interconnecting any one of the vertical paths with any
of the horizontal paths.

Carrier Sense Multiple Access. A local area network access
technique in which multiple stations connected to the same
channel are able to sense transmission activityv on that
channel and to defer the initiation of transmission while the
channel is active. Sometimes called contention access.

Carrier Sense Multiple Access with Collision Detection. A
refinement of CSMA in which stations are further able to
detect the interference caused by simultaneous transmissions
bv two or more stations ("collisions") and to retransmit
colliding messages in an orderly manner.

See Data Access Arrangement.

A general term used to denote anv or all facts, numbers.
letters, and/or symbols.



DATA ACCESS
ARRANGEMENT

DATA BASE
MANAGEMENT
SYSTEM

DATA SERVICE
UNIT (DDS)

DATA SET

db

neco

nneMmp

noD

nns

DECIRET,

DEMODULATION

DEMULTIPLEX
(DECONCEN~-
TRATE)D

nivT

DIGITAT

DIGTUTAT, SIGNAT,

A small wall mounted box containing an isolation trans-
former designed to prevent signals harmful to the network
from bheing sent down the network from un-registered
communications devices. These units are rarely used now
that FCC registration of communications devices has become
standard.

create, maintain, and reference a

A scheme used to

data base.

A device that replaces a modem on a Dataphone Digital
Service (DDS) line. - The data service unit regenerates the
digital signals for transmission over DNS.

A synonym for modem used by AT&T and a few other
vendors.

See DNecibel.

Digital Central Office. A telephone central office capable of

digital communications.

Digital  Data  Communications  Message  Protocol. A
synchronous protocol developed by Digital Equipment
Corporation.

See Direct Distance Dialing.

Dataphone WPigital Service. An AT&T leased line service

offering digital transmission at speeds ranging from 2400
bps to 1.544 bhps.

A tenth of a hel. A unit for measuring relative strength of
a signal parameter such as power, voltage, etc. The
reference level must always be indicated, such as 1 milliwatt
for power ratio.

The opposite of modulation: the conversion of a signal from
analog to its original (e.g., digital) form.

A reversal of multiplex action. A group of separate signals
derived from the complex multiplex signal.

A group of 2 bits. The four possible states for a dibit are
00, 01, 10, 11. In four phase modulation each possible
dibit is encoded as one of four unique carrier phase shifts.

Referring or pertaining to a signaling technique in which a
transmission is conveved by generating pulses of electro-
magnetic energyv in a discontinuous (i.e., on/off) coded
pattern representing, for example, bhits in a data stream.
Contrast with analog.

A series of pulses or rapidly changing voltage levels that
vary in discrete steps or increments.



DIGITAL-TO-
ANALOG (D/A)
CONVERTER

DIGITAL TRUNK
INTERFACE (DTI)

DID

DIRECT
DISTANCE
DIALING

DIRECT TNWARD
DIALING

DOWNTLOAD

D5

NTMF

ETA

EMULATE

EQUALIZATION

ETHERNET

FACSIMILE

Circuitry which changes digitally encoded data into an
analog signal. A modem.
A subsvstem that provides direct digital interfacing

between the DCO and T1 span lines. When a T1 span is
not fully utilized, trunk additions to its maximum capacity

~of 24 are made by software program updates.

See Nirect Inward Dialing.

A telephone exchange service which enables the telephone
user to call other subscribers outside his local area without
operator assistance.

This service allows an incoming call from the exchange
network to reach a station off a Centrex or PRX without
operator assistance.

Send a file from a larger or remote computer to a smaller or
local one.

See Nata Service TInit.

Dual tone multifrequency signaling. A method of signaling

in which a combination of two frequencies, each from a
group of four, are used to transmit numerical address
information.

An acronvm fpronounced ip-sa-dik) for extended binary-
coded decimal interchange code. This is the code that IBM
uses for representing characters and control values on its
large computers.

Flectronic Industries Associations.

To imitate one system with another, so that the imitating
svstem accepts the same data, executes the same computer
programs, and achieves the same results as the imitated
system.

The introduction of components to an analog circuit by a
modem to compensate for attenuation or delay distortion.
Generally, the higher the transmission rate, the greater the
need for equalization.

A local arca data network, developed hy Xerox Corpora-
tion and supported by Intel Corporation, Digital Equipment
Corporation, and Hewlett-Packard.

A system for the transmission of images. The image is

scanned at the transmitter, reconstructed at the receiving
station, and duplicated on some form of paper.
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FIBER OPTICS

FIRMWARFE

FOUR-WIRE
CHANNET,

FRAME

FREQUENCY
DIVISION
MULTIPLEXING

FRONT END
PROCESSOR

F5X

FULL DIPLEX

GARRACE

GATEWAY

See Facsimile.
See Frequency Division Multiplexing.

Technology that uses light as a digital information carrier.
Fiber optic cables (light guides) are a direct replacement
for conventional coaxial cables and wire pairs. The glass-
hased transmission facilities occupv far less physical volume
for an equivalent transmission capacitv, which is a major
advantage in crowded underground ducts. The fibers are
immune to electrical interference. In addition, the cable
can be manufactured for far less and installation and
maintenance costs are less.

(1Y A computer program that is incorporated, at least
temporarily, as machine hardware; for example, instructions
contained in a read-only memorv (ROM). Sometimes
referred to as microprograms. (2) A permanent program
stored on ROM in an T1/0 page. Used for bootstrap
operation.

A circuit containing two wire pairs (or their logical
equivalent) for simultancous (i.e., full-duplex) two-way
transmission. Contrast with two-wire channel.

A complete series of encoded bits containing the necessary
information to reconstruct the sampled data for all channels
of the digital group.

FDM partitions a limited bandwidth communications channel
into a group of independent lower speed channels, each of
which utilizes its permanently assigned portion of the total
frequency spectrum. Each channel in the sharing group
thus uses one frequency slot which contain the unique pair
of frequencies needed for transmitting its binarv data
signals.

A computer used to enter, check or compress data before
it's sent to a mainframe for further processing.

Frequency Shift Xeying. A method of modulation that uses
two different frequencies to distinguish between a mark
(digital 1) and a space (digital 0) when transmitting on an
analog line. Used in modems operating at 1200 bps or
slower.

1)  Describing a communications channel capable of
simultaneous and independent transmission and reception.

Meaningless signals or bit patterns in memory.

A connection between two dissimilar networks. One way of
connecting PC's to mainframes is through a local area net-
work (LAN) of PC's hooked up through a gateway to a
mainframe network.



HALF-NUPLEX

HDLC

HERTZ

H7Z

TEEE-802

INFRAPED

INTERACTIVE

INTERFACFE

INTERRUPT

ITH

TL.AN

TLIGHTWAVE

COMMUNTICATIONS

LIMITED
DISTANCE
MODEM

Pertaining to a communiecation system in which two-way
communication is possible, but onlv one way at a time; for
example, a ham radio or radio telephone with a pushbutton
on the mouthpiece.

High-level Data Tink Control. A bit oriented protocol
developed by ISO (International Standards Organizater). Ut
is the basis for SDPLC, VDI.C, ote.

A measure of electromagnetic frequency; the number of
cvceles,

See Hertz.
Institute of Electrical and Fleectronic Engineers.

An IEEE committee developing a standard protocol for local
area networking.

Pertains to the frequency range in the electromagnetic
spectrum that is higher than radio frequencies but below
the range of visible light.

A technique of user/svstem communication in which the
operating system immediately acknowledges and acts upon
requests entered by the user at a terminal.

A shared boundary connecting two subsvstems.

A signal that, when activated, causes a transfer of control
to a specific location in memory, thereby breaking the
normal flow of control of the routine being executed. An
interrupt is normally caused by an external event, such as
a "done" condition in a peripheral. Tt is distinguished from
a trap, which is caused bv the execution of a processor
instruction.

International  Telecommunications  Union. The parent
organization of the CCITT.

See Loecal Area Metwork.

See Fiber Optics. The term "lightwave communications” is
sometimes used in place of "optical” communications to avoid
confusion with visual information and image transmission
such as facsimile or television.

A short-haul modem or line driver that operates over a
limited distrance. Some limited distance modems operate at
higher speeds than modems that are designed for use over
analog  telephone facilities, since line conditions can be
better controlled.



T.INE
CONDITIONING

LINE DRIVER

LINE HIT

LOCAT, AREA

NETWORK

nS1

MACRO

MACRO FILE

N7,

MICRQCOMPIITER

MICROWAVE

MODEM

An adjustment of the properties of a leased communications
line to bring the line's characteristics within the Ilimits
specified in a tariff. Tine conditioning generally improves
the frequency response and delay considerations of the
line. Yine conditioning services provided bv the telephone
company are designated as Type C (e.g.., Cl, C2, or C4)
or T,

An alternative device to a modem when transmitting via EIA
cable over short distances, e.g., a few hundred feet. The
line driver amplifies the signal and reshapes distorted
pulses.

A disturbance causing a detectable error on a communica-
tions line.

A user-owned, user-operated, high-volume data trans-
mission facility connecting a number of communicating
devices (computers, terminals, word processors, printers,
mass storage units, robots, etc.) within a single building
or campus of buildings. :

Targe Scale Integration.
An instruction in a source language that is equivalent to a
specified sequence of machine or assembler instructions.

An acronym for MAChine RQOutine.

(1) An ordered collection of macro instructions. (2) Macro
source in machine-readable format.

. +
Megahertz. A unit equal to 10 6 hertz; a measure of analog
frequency.

1) A computer whose maior sections - CPU, control,
timing, and memory - are all contained in a single, inte-
grated-circuit chip, or, at most, a few chips; in other
words, an LSI computer. (2) A general term used to

descrihe small computers. In this sense, small ususlly
implies hoth the computer's physical size and its work size
(data-path width). Most microcomputers are designed with
a 16-bit word size, but sizes from 8 to 18 bits are
considered in the microcomputer range.

Pertains or refers to the upper portion of the radio
frequency range, specificallv 890MHz and higher.

A contraction of modulate and demodulate; a conversion
device installed in pairs at each end of an analog communi-
cations line. The modem at the transmitting end modulates
digital signals received locally from a computer or terminal;
the modem at the receiving end demodulates the incoming
signal, converting it back to its original (i.e., digital)
format, and passes it to the destination business machine.



MODUTLATION

MULTIPLEX

MULTTPLEXER

MULTIPOINT

NAILED-UP
CONNECTION

NETWORK

NONRETURN
TO ZERO

OFF-LINE

ON-LINE

PABX

The application of information onto a carrier signal by
varying one or more of the signal's basic characteristics
(frequency, amplitude, or phase); the conversion of a
signal from its original (e.g., digital) format to analog
format.

1) To interleave, or simultaneously transmit, two or more
messages on a single channel. (2) The technique by which
a single communications channel is shared by a number of
users, either by time-sharing or bv frequency separation.

A device that combines inputs from two or more terminals,
computer ports, or other multiplexers, and transmits the
combined data stream over a single high-speed channel. At
the receiving end, the high-speed channel is demultiplexed,
either by another multiplexer or by software.

Pertains or refers to a communications line to which three
or more stations are connected. It implies that the line
physically extends from one station to another until all are
connected. Contrast with point-to-point.

A special circuit which has a reserved timeslot in the bit
stream and the matrix so that a path is always available.

A system of mutuallv-communicating  devices (e.g.,
computers, terminals, peripheral devices, process
controllers) connected in common and for a purpose by one
or more transmission facilities.

In a topological description of a network, a node is a point
of junction of the links. The word has also come to mean a
switching center in the context of a data network,
particularly in packet switching.

A digital signal that remains at a constant level until a
change of logic state occurs.

(1) Pertains to equipment or devices not under direct con-
trol of the CPU. (2) The mode of operation of a system
that is intentionally brought about by maintenance person-
nel, or bv the system itself, in which certain circuits,
units, ete., are not available for normal operations.

(1) Pertaining to equipment or devices directly connected
and under control of the CPU. (2) That mode of operation
of a system that is intentionally brought about by
maintenance personnel, or by the machine itself, in which
certain circuits, units, etc., are made available for normal
operation.

Private Automatic Branch Exchange. A private branch

exchange that provides access to and from the public tele-
phone network without operator intervention. See PBX.
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PACKET
SWITCHING

PARALLET
TRANSMISSION

PARITY

PARITY BIT

PARITY CHECK

PASSWORD

PBX

PBX TRUNK

PCM
PCM WORM

PEAK HOUR(S)

POINT-TO-POINT

PORT

- A technique in which a message is broken into smaller
units called packets, which may be individually addressed
and routed throughout the network possibly using several
different routes. The receiving end node ascertains that
all packets are received and in the proper sequence hefore
forwarding the complete message to the addressee.

The simultaneous transmissions of all the bits making up a
character or bhyte, typically, between a computer and
directly  connected peripherals. Parallel transmission
requires a separate data path for each bit. Contrast with
serial transmission.

A constant state or equal value. Parity checking is one of
the oldest error checking techniques. Character bit
patterns are forced into paritv (total number of one bits
odd or even) by adding a one or zero bit as appropriate,
as they are transmitted; the paritv (odd or even) is then
verified upon receipt by the receiving device.

A check bit appended to an array of binary digits to make
the sum of all the binary digits, including the check bit,
always odd or alwavs even.

(1) A check that tests whether the sum of all the bits in an
array is odd or even. (2) A check that tests whether the
number of ones (or zeros) in an array of binary digits is
odd or even.

A word or string of characters that is recognizable by
automatic means and that permits a user access to protected
storage, files, or I/0Q devices.

Private Branch Exchange. A telephone exchange on the
user's premises with access to the public network. In some
countries it refers to a manually operated exchange; in
modern American terminologv it refers to a manual or
automatic exchange.

A PBX trunk is subscriber line or loop trunk circuit used
to provide service between a PBX and the CO that serves
it. Refer to private branch exchange.

See Pulse Code Modulation.

An 8-bit code group representing a specific quantized level.

Those hours that have an average calling rate that is 30
percent more than during a busy hour.

Pertains or refers to a communications line to which exactly
two stations are connected. Contrast with multi-point.

An access at the 1/0 position of a circuit that allows

transmitted or received signals to enter/exit.
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POTS

PROTOCOL

PROTQCOL,
CONVERSION

PULSE CODE
MODUTATION

RADIO
FREQUENCY

RANDOM ACCESS
MEMORY (RAM)

PEAD ONT,
MEMORY (ROM)

REDUNDANT

REGISTER

Plain Old Telephone Service. An acronym used hy the
telephone industry for cenventional telephone service.

A set of procedures for establishing and controlling
transmissions. Examples include BSC and SDLC,

The process of translating the protocol native to an end-
user device (e.g., a terminal) into a different protocol
(e.g., ASCII to BSC), allowing that end-user device to
communicate with another device (e.g., a computer) with
which it would otherwise be incompatible. Protocol conver-
sion can be performed by a dedicated device (a "protocol
converter"), bhv a software package loaded onto an existing
system, such as a general-purpose computer, front-end
processor, or PBX system, or bv a value-added network,
such as Telenet.

Phase Shift Keying. A method of modulation that uses the
differences in phase angle to indicate a certain bit of dibit,
A reference oscillator determines the Phase angle change of
the incoming signal, which in turn determines which bit or
dibit is being transmitted.

Representation of a voice or other analog signal by
sampling at a regular rate and converting each rate to a
binary number. 8,000 samples per second is standard for
telephone speech.

A frequency that is higher than the audio frequencies but
below the infrared frequencies.

(1) A memory that stores information in such a way that
each bit of information can be retrieved within the same
amount of time as any other bit. (2) True RAMs are static
devices; for example, core memory and solid-state memory.
Manv so-called random access devices, such as floppv disks
and magnetic tape units, are, in reality, cyclic access
devices.

(1) A memory that can be read from, but not written
into. (2) A memory in which information is stored
permanently; for example, a math function or a micro-
program. A ROM is programmed according to the user's
requirements during memory fabrication and cannot be
reprogrammed.

A system that contains duplicate components for bhackup
support in case of malfunctioning of the single operating
unit.

A device capable of storing a specified amount of data,
such as one word.

12



REPEATE

RETURN TG ZERO

RF

RJIE

R5-232-C

R5-449

SNL.C

SERIAT,

SERIAT,
TRANSMISSION

SIMPLEYX

(1) A device whereby currents received over one -circuit
are automatically repeated in another circuit or circuits,
generally in an amplified and/or reshaped form. (2) A
device used to restore signals, which have been distorted
because of attenuation, to their original shape and
transmission level.

A digital signal that returns to a reference level after each
bit.

See Radio Frequency.

Remote Job Entry. The entering of data through a remote
terminal onto a mainframe for batch processing.

Receive-Only. A teleprinter terminal without a keyboard
for data entry.

A specification published by the EIA that establishes
mechanical and electrical interface requirements between
computers, terminals, modems, and lines. The standard
applies to. both synchronous and asvnchronous serial,
binary, data transmission at speeds to 20 Xbps in full or
half duplex mode. It is terminated in a 25 pin connector.

An EIA standard that provides more extended interface than
RS5-232. It is designed to slowly replace RS-232, although
R5-232 seems to be quite entrenched and shows no sign of
retiring yet. Transmission rates up to 2 mbps are possible
using RS-449,

Svnehronous Data Tink Control. An IBM communications
line discipline or protocol associated with SMA. In contrast
to BSC, SDLC provides for full-duplex transmission and is
more efficient.

(1} Pertains to the time sequencing of two or more pro-
cesses. (2) Pertains to the time sequencing of two or more
similar or identical processes, using the same facilities for
the successive processes. (3) Pertains to the time-
sequential processing of the individual parts of a whole,
such as the bits of a character.

The transmission of a character or byte of data one hit at
a time. Contrast with parallel.

(1) In communications, pertaining to a channel that operates
in one direction only. (2) In signaling, an arrangement
where a supervisory signals are transmitted in a balanced
manner to both conductors of a conductor pair.
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SNA

STAR

START RIT

STATISTICAT,
MULTIPLEXING

STOP BIT

STORE AND
FORWARD

SURSCRIRER LINE
CONCENTRATOR

SURSCRIBERS
LINE

SYNCHRONOTUS

TCAM

T-CARRIER
{BELL SYSTEM)

TDM

TELEPHONY

IBM's standardized rela-
Telecommunications Access

Systems Network Architecture.
tionship between its Virtual
Method (VTAMY and the Network Control Program
(NCP/VS). SNA comprises the logical structure, formats,
protocols, and operational sequences that govern information
transmission through an IBM network.

A network topology in which each station is connected only
to a central station by a point-to-point link, and communi-
cates with all other stations through the central station.

Asynchronous transmission, a signal used to signify the
beginning of the transmission of a character.

A time-division multiplexing technique in which timeslots
are dvnamically allocated on the basis of need, i.e., to
aequipment with data to be transmitted.

In asvnchronous transmission, the quiescent state follow-
ing the transmission of a character; usually required to be
at least 1, 1.42, 1.5, or 2 bit times long.

Pertains or refers to a method of queueing messages and
transmitting them when a facility hecomes available.
Synonymous with message switching.

A remote switching svstem providing the first stage of
switching near a group of subscribers.

The telephone line connecting the exchange to the sub-
scriber's station.

Having a constant time interval between successive bits,
characters, or events. Synchronous transmission uses no
redundant information (such as the start and stop bits in
asynchronous transmission) to identify the beginning and
end of characters, and thus, is faster sand more efficient
than asynchronous transmission. The timing is achieved by
transmitting sync characters prior to data; usually,
synchronization can be achieved in two or three character
times.

Telecommunications Access Method. An IBM language for
creating communications applications programs and message
control.

A hierarchy of digital systems designed to carry voice
and data signals in digital form. T1 carrier has 24 PCM
channels with a line rate equal to 1,544,000 bits per
second.

See Time Division Multiplexing.

A system of telecommunications set up primarily for the
transmission of speech.
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TERMINAT,

TIE LINE

TIME-DIVISION
MULTIPLEXING
{(TDWM)

TOKEN PASSING

TTL

JDLC

TJPLCAD

VALUE ADDED
COMMON
CARRIER

VAN

VOICE-GRANE
CIIANNEY,

information can enter or leave a
communication network. (2) An I/O device associated with
a particular bprogram; usually one capable of two-way
communications. (3) An 1/C device, such as a teletype-
writer, that includes a keyboard and a display mechanism.
A terminal is used as the primary communicating device
between a computer system and a person.

(1) A point at which

A private line communications channel of the type provided
by communications common carriers for linking two or more
points together. Called interswitchboard line or tie trunk.

A technique for sharing a single communications line
among several data streams by dividing the channel capacity
into time segments. Contrast with Frequency-Division
Multiplexing.

A local area network access technique in which participa-
ting stations circulate a special bit pattern (the token) that
grants access to the network to each station in sequence;
often used in networks with a ring topologv.

Transistor-Transistor Togic. A tvpe of signaling in which
a nominal +5V is equated with the logic 1, and a nominal OV
is equated with logic O.

Universal Data Link Control. A bit-oriented protocol based
on HDIL.C developed bv Sperry Univac.

Send a file from a smaller computer or local one to a larger
or remote computer.

A corporation that sells services of a value-added network
(VANY. A network that provides services beyond point to
point communications.

Value Added Network. A public data communications net-
work that provides basic transmission facilities (generally
leased by the VAN vendor from a common carrier) plus
additional ("enhanced") services such as computerized
switching, temporary data storage, error detection and
corrections, electronic mail services, etc.

a telephone line
The maxi-

Channel with bandwidth equivalent to
obtained through the public telephone network.
mum potential bhandwidth of a voice-grade channel is
approximately 20K  hertz; Thowever, most voice-grade
channels in a transmission facilitv are usually spaced 4000
Hz apart, and not all of that bandwidth is generally avail-
able to a user due to the presence of noise-limiting loading
coils; the telephone network itself is usually defined in
terms of channels with frequencies of from 300 Hz to 3400
Hz.
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VTAM

WATS

WORD

WORT LENGTH

X.21

asl/AS2/ee

Virtual Telecommunications Access Method. An IBM
communications I/0 control programming software that uses
virtual techniques.

Wide Area Telecommunications Service. A voice-grade
service from AT&T. Usage charges for WATS are based on
fixed monthly rates for specified service access, rather
than on per-call rates.

(1Y The number of bits needed to represent the largest
data element normally processed by the computer. (2) Six-
teen binary digits treated as a unit in the PDP-11 processor
memory.

The number of bits or other characters in a word.

A CCITT technical spec that describes the interface used in
X.23 protocol and in certain tvpes of circuit-switched data
transmissions. It is comparable to RS-232.

A CCITT standard for packet switching procedures. It
describes the construction of each packet. It uses the
procedures of the HDLC protocol for the link layer and
X.21 (a functional equivalent to RS-237) for the electrical
connection,
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