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ABSTRACT
Volume two of the two-volume report on the operations

of the Educational Information Network mug is made up of a
miscellany of the publications of EIN. It includes the draft edition
of the Documentation Standards Handbook, various articles, memos,
forms, and so forth, presented in strictly chronological order. EIN
was designed to coordinate the sharing of computer programs and
computing resources among colleges, universities, and educational
service institutions across the country. cno



U.S. DEPARTMENT OM=FP
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG-
INATING IT POINTS OF VIEW OR OPIN-
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY.

FINAL REPORT

Bureau of Research No.: 8-0697

Grant No.: 02G-0-8-080697-4468 (007)

BIN PUBLICATIONS

Volume II of II Volumes

John C. LeGates

Wayne Zafft

Educational Information Network (BIN)

Interuniversity Communications Council (EDUCOM)

P. 0. Box 364

Princeton, New Jersey 08540

June 1972

U.S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

Office of Education
Bureau of Research



FINAL REPORT

Bureau of Research No.: 8-0697

Grant No.: OBG-0-8-080697-4468 (007)

Volume II of II Volumes

EIN PUBLICATIONS

John C. LeGates

Wayne Zafft

Educational Information Network (EIN)

Interuniversity Communications Council (EDUCOM)

P. O. Box 364

Princeton, New Jersey 08540

June 1972

The work presented or reported herein was performed pursuant

to a grant from the U. S. Office of Education, Department of

Health, Education, and Welfare. However, the opinions ex-

pressed herein do not necessarily reflect the position or

policy of the U. S. Office of Education and no official en-

dorsement by the U.S. Office of Education should be inferred.

U.S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

Office of Education
Bureau of Research



This volume is made up of a miscellany of the publica-

tions of EIN. It includes the Documentation Standards
Handbook (first edition), various articles, memos, forms,

and so forth. It is in strictly chronological form.
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September 1968 EDUCOM Bulletin Volume 3, Number 4

OCTOBER COUNCIL MEETING
TO REVIEW EDUCOM PROGRAMS

The Annual Meeting of the Interuniversity Communi-
cations Council will take place on Tuesday and Wednes-
day, 15 and 16 October 1968, on the Boston University
campus. Hosts for the conference are the four Massa-
chusetts EDUCOM membersBoston University, Uni-
versity of Massachusetts, Northeastern University, Tufts
Universityand the New England Board of Higher
Education. The Tuesday afternoon and both Wednesday
sessions will be open to all registrants.

EDUCOM'S NEW PROGRAMS TO BE THEME
The open sessions will be devoted to EDUCOM's three
active programsEIN, POISE, and CLC. In individual
sessions, the cognizant staff members will discuss the
status and plans of each program and invited panelists
will present critical reviews of the concepts involved.
Between sessions, the host institutions have scheduled
demonstrations of educational communications media.

The Educational Information Network project is

funded by the Office of Education and work has been
authorized to start while the final negotiations are in
process. The purpose of EIN is to establish and admin-
ister a system through which computational capabilities
of colleges and universities will be made accessible to
users in other colleges and universities. Preliminary dis-
cussions have already been held with many EDUCOM
members concerning participation, and, as a fik3t step in
the activation of the project, a small, geographically
representative group has been selected to serve as the
resource nodes. Under the guidance of its Executive
Director, Thomas Keenan, system descriptions will be
collected, newsletters and a computational-capabilities
catalogue will be published, and a continuing analysis
of problems and progress will be maintained.

The Practice-Oriented Information System Experi-
ment is set up to provide a base of knowledge, tech-
niques, and experience to be applied to the develop-
ment and implementation of computer-based systems

to serve those professionals who practice in cross- or
inter-disciplinary areas. The initial endeavor will be to
develop techniques of retrieving selected bibliographic
information from files oriented to serve particular disci-
plines. POISE projects will include the collection and
dissemination of information that describes existing and
prospective information systems, consultatioh to de-
velopers of systems, and development of tools and
methods to be used in the construction of information
systems. POISE will also attack the problems associated
with accessing data from a number of diverse data
bases, including data-format description and identifica-
tion of useful information.

The Community Learning Center program will utilize
latest advances in technology and the social sciences
to build personalized educational programs for a com-
munity's learner members. Designed to offer courses at
the junior-college and postprofessional levels, the CLC's
will offer a number of unique features. Distinguished
academicians will create a body of multimedia courses
relevant at the neighborhood level. Trained educational
advocates will be based in each center to provide broad
counseling and support services to participants, and
flexible work/study programs will be devised for the
user. Although community-based and -oriented, the Cen-
ters will draw on university resources as well as on the
input of business, industry, and private and public
organizations.

TENTATIVE PROGRAM

TUESDAY, 15 OCTOBER

AM Registration
Business Session
Luncheon (Invited Speaker)

PM EIN Session
Demonstrations
Reception

WEDNESDAY, 16 OCTOBER

AM CLC Session
Luncheon

PM POISE Session
Demonstrations

EDUCOM September 1968 1

3



November 1968 EDUCOM BulZetin Volume 3, Number 5

POTENTIAL RESOURCES FOR EIN

The Educational Information Network (EIN) was the
subject of the first of the three Technical Sessions held
at the 1968 Fall Council. Thomas A. Keenan, EDU-
COM's Director of Information Science, acted as Mod-
erator. He was assisted by the following Panelists: Pro-
fessor Robert J. Anderson (Texas A&M University),
Professor William B. Kehl (University of California, Los
Angeles), Professor Roald Buhler (Princeton Univer-
sity), and Dr. Morris Davis (Director, Triangle Univer-
sities Computation Center).

Thomas A. Keenan, Moderator, EDUCOM
The purpose of the Educational Information Network
is to enable colleges and universities to share their com-
putational resources with each other. To do this, a cat-
alog describing the available resources is required, as well
as a centralized record-keeping and billing system. The
catalog listings would provide the information necessary
to permit a person to identify and locate those compu-
tational resources that are potentially useful to him.
After selecting the resource that best answers his needs,
he would then prepare his data according to the required
format and send them off to that resource for process-
ing. The record-keeping system not only will assure the
resource of payment for its services but also will make
maintenance and purging of the catalog possible. The
intention is to retain catalog descriptions of only those
resources that are useful and perform as specified.

A joint grant has been received from the National
Science Foundation (NSF) and the U.S. Office of Edu-
cation to assist in establishing MN. Work has begun on
two tasks under the terms of this grant. The first is the
identification and characterization of existing computer

EDUCOM President Baruch introduces the EIN Session.
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networks. To date, 85 reported computer networks have
been identified. In many cases, however, the characteris-
tics of thesewhether or not they are operationalhave
been difficult to determine. In this connection, the Insti-
tutional Representatives themselves could be of great
help if they would write to me about computer networks
in their own or other institutions.

The second task under the EIN Program involves
collecting the information on computational resources
that is to be used in the catalog. Liaison has been formed
with a number of important groups, such as the 10
institutions that received NSF grants to set up regional
computer services. An invitation to all EDUCOM mem-
bers to participate in EIN will soon be sent to the
Institutional Representatives. EDUCOM staff members
fr.:quently find, on campus visits, that a computer center
has become immersed in its task of systems programming
as, indeed, I think it must to be able to survive these
days. However, in many centers, this concentration on
systems programming apparently has led to a division
such that the knowledge of and responsibility ior appli-
cation programs are often not in the computing center
nor in any one place on campus. Rather, they are spread
throughout the research groups and the faculty who
originated the programs and who are maintaining them
and whose property they are. Therefore, our invitation
to participate in EIN emphasizes the need to concentrate
knowledge of application computer programs in one
place at each campusif these are to be cataloged and
made available for use at other institutions.

The four Panelists have been asked to comment on
their understanding of the MN Program and to describe
the major computer resources that are available at
their institutions.

Robert j. Anderson, Texas A&M University
Identification of computational resources has begun at
Texas A&M. There arc four classes of resources there
that would be of interest to the EIN user: hardware
not available on his own campus; data files recordcd
from a unique facility; general-purpose programs such
as language translators, simulators, and subroutines; and
special-purpose programs for specific applications.

The computer capability at Texas A&M could prob-
ably be considered as average. There is available an
IBM 360/65 with a half-million bytes of memory. Al-
though not of unusual size, the machine is being expanded
and has sufficient capacity that its use could be attrac-
tive to colleges with smaller computer capacity. A rela-
tively unusual device that is also available is a
paper-tape-driven flatbed Gerber drafting machine. This



has been found to be useful in the teaching of numerical
control techniques.

Data files are being accumulated from cyclotron exper-
iments and from the operation of a nuclear reactor.
Rather unusual machine-readable data files exist on
rainfall in Central and tropical South America, spanning
the last century, and as a result of monitoring freeway
traffic in Houston, Detroit, and Dallas. A variety of
other machine-readable data files was reported earlier.

Under the category of ger sral-purpose programs, we
have several simulators: one to simulate the reproduction
of a test genetic population, another to generate molecu-
lar structures from atomic input parameters, and, finally,
an unusually large electrical-load-flow simulator. A com-
prehensive collection of the usual compiler and assembler
programs for the 360/65 is also on hand.

Special-purpose programs include (in addition to the
numerical and statistical programs) an automated regis-
tration system, an alumni record system, a system to
retrieve information on current research at Texas A&M,
a resume generator, a library circulation-control pro-
gram, and a library serials-control program. Some, of
these programs are unique whereas others are adapta-
tions of programs that were originated elsewhere.

William B. Kehl, University of California
At UCLA, computer-controlled television sets are being
used to teach programming in a chemistry course, as
well as being used as regular terminal display devices.

IF9""mrFlirisnerefen

Forty such terminals are located at several points on
campus to give local access to an IBM 360/75 computer.

"I think there are a couple of factors in terms of the
role of computer networks that are really quite impor-
tant. The first has to do with being the right Size and
the second has to do with the services available." With
respect to being the right size, UCLA has two IBM
360/75 computers, one costing more than twice the
other. The larger machine can give access to data sets
in the most subtle ways. It also supports the terminal
system and five Teleputers. It is of a size to support
such activities as the smaller system cannot handle. On
the other hand, both systems can execute the typical
stream of student jobs with equal efficiency. Thus, the
cost per job has a great deal to do with having access
to the right-size system for that kind of job.

UCLA happens to be in a position in which it must
provide a wide variety of services. Consequently, an
IBM 360/91 is installed in the Health Sciences Com-
puter Center and the larger 360/75 computer (men-
tioned above) is scheduled to be replaced with a 360/91
that has four million bytes of high-speed core storage.
Many services are being provided on campus, such as
having available SIMSCRIPT 1.5 and highly complex
meteorological programs to develop daily world weather
maps.

The role of EDUCOM in developing communications
concerning what is available at different places is very
important so that not everyone will need to invest in

William Kehl, UCLA, talks while his assistant tries to tie in with the California campus.
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very complex and expensive systems. There is also need
for conununications concerning the use and misuse of
systems and equipment, as was illustrated by the attempt
of UCLA to use a data cell for storage of high-frequency
access information. Experience showed this to be a mis-
use of that piece of equipment, and this is the kind of
valuable information that should be communicated
to others.

Ro,Ild BIIIIler, Print unk
"I would like to first touch on a little bit of background
about Princeton's experience in intracampus networks
.... Back in 1962, we got an IBM 79 .. We also got
a 1410 connected to it, and a different place on campus
also had a 1410. The thought was that we would get
a device that, I believe, was called the 1009 at each end,
and that was sort of a communication adapter ...
between these 1410's by telephone lines .... These were
about four miles apart, and there were a great many
variables which had the capacity of going wrong ....
The difficulties of two people working together over a
four-mile distance trying to debug something were very,
very largeand, actually, this project never really got
off the ground ....

"About a year ago, we began putting in model 20's
on the campus .... One of the reasons for doing this
was that, if you do it on campus, you work things out
properly with your telephone company [and] it's not
very expensive at all .... The first model 20 we put in
the ready room of the model 50 room so that its phone
line went through a data set four miles away to a tele-
phone company office and then it came back into the
model 50 room .... Thus, we had data sets all over
and we had communications all over, but we had the two
machines physically next to each other so that all de-
bugging could take place much more easily."

In May 1969, the present model 67 is scheduled to be
replaced by a model 91 that has two million bytes of
high-speed core storage. "This is one of the unknowns.
There is an optimal amount of memory for the capa-
bility of a central processor. Is two million bytes the
right size or is four million?"

There are a number of ways that the Princeton facility
might be used by other places. It may be important to
balance the processing load between institutions or to
accommodate an overload situation. It may also be
useful to have access to installations with enough mem-
ory to be able to maximize processing speed. At the
same time, the relationship of cost to memory size and
to processing speed is not self-evident.

Princeton is also experimenting with providing service
of large-scale cor puters to schools that have very much
smaller needs and facilities. "We have no idea of what
is going to come of this ... the important thing is to
get in and experiment early. ...." If widespread com-
munications and transfer of jobs begins to take place,
there will be a balance-of-payments problem to deal with.

6 EDUCOM November 1968
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The most serious criticism of program-exchange ef-
forts such as SHARE is that they require the develop-
ment of submitted programs to be frozen and the
author loses control of the maintenance of the sub-
mitted program. With a network, it should be possible
for an author to retain more-direct control of programs
in use so that the program could be maintained in an
up-to-date status.

Morris Davis, Triangle Universities Computing Center
Triangle Universities Computing Center (TUCC) serves
Duke University, The University of North Carolina,
and North Carolina State University. TUCC is a sepa-
rate organization, governed by a Board of Directors,
three from each university. Technical problems can be
severe (for example, four separate telephone companies
are involved at TUCC), but, in addition, "Any univer-
sity, in itself, will have political problems to solve, but
when you get to a regional center you enter into
new dimensionsyou have to talk about geopolitical
problems."

In two years, TUCC has progressed from an IBM sys-
tem 360/40 communicating with a single model 30 to
a model 75 communicating with two model 40's, two
model 30's, and two 1130's, in addition to approxi-
mately 80 nonintelligent terminals. Forty of the latter
arc distributed throughout the State of North Carolina
under the North Carolina Computer Orientation Proj-
ect (NCCOP).

NCCOP is privately financed by foundations and
industry to introduce computing to higher education
throughout North Carolina as far as possible. "I have
seen several examples in the pastnot in our own arca,
but elsewhereof deans and others who felt that a
particular group of people ought to learn to use compu-
ters. The way they went about doing it was simply to
place a computer in the area where the people could
use it. This is almost always doomed to failure unless
there is sufficient motivation on the part of the people
in the area. Of course, if there was that motivation,
they would have been the ones in the first place to
have demanded the equipment.

"The orientation project looks at this rather differently.
It feels that preparation must be made in advance in
placing the equipment there .... People who are called
circuit riders prepare the ground, go to the institution,
give the tutorials, and generally are present for a period
of about a week preceding the actual delivery of the
terminal."

A teletypewriter, communications, and computer time
are provided for a one-year period free of charge to each
college involved. After a year, the orientation project
withdraws its service and the institution may or may
not continue. A fringe benefit that is beginning to
emerge is that a number of colleges have come to know
each other through NCCOP and are beginning to work
with each other to solve other problems.



4eS 100 CHANLI.s RIVER PLAZA BOSTON MASSACHUSETTS 02114

Gentlemen:

16171 227-1(305

EDUCOV
8 November 1968

We are pleased to invite all members of EDUCOM to
participate in the Educational Information Network (EIN)

program. This program has been designed to provide services
in terms of access to the computer resources of the other
institutions We believe that the services to be provided
through EIN will be useful to both large and small institu-
tions; still, we recognize that the value an institution is
likely to receive from EIN will be related to the participa-

tion of the institution.

In the attachmentls to this letter of invitation

we have described the benefits and responsibilities that we
foresee as being associated with participation in EIN. We

have also described a plan of action and a profile of the
person we hope you will appoint .As your liaison to EIN.

We are very interested in hearing from you concern-
ing your interest in participating in EIN. If you do decide
to participate, we request that you nominate a person to be
your EIN representative by November 29. Please send a cur-
riculum vita of your nominee to the address of this letter-

head. We look forward to your response.

TK:veh

Attachments: Section 1:
Section 2:
Section 3:

Section 4:
Section 5:

Sincerel

Thomas A. Keendn

Benefits of Participation in EIN
EIN Plan of Action
Institutional Responsibility in
EIN Participation
Profile of the EIN Representative
The Role of the Executive Committee

7
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SECTION 1: BENEFITS OF PARTICIPATION IN EIN

A variety of benefits are anticipated from EIN for both major
institutions and for those with lesser resources. The following
are suggested for consideration.

1. Expanded Program Availability

One of the major goals of EIN is to become the medium by
which participating institutions will make locally developed
application packages available to a wider user audience.
Publication of such selected material in the EIN catalog
will constitute true authored publication. Academic recog-
nition for such publication will rest heavily on the quality
of the packages represented.

2. Variety of Computer Configurations

EIN participants will have access to a variety of computer
systems. These systems range from small scale computers
to some of the largest computers available in the United
States. They will represent the products of most of the
computer manufacturers, including a wide range of peripheral
equipment not generally available at one location. Through
EIN, all participating members will be able to offer their
own installations for use (on a fee-for-service basis) and
in turn will have access to other available installations
in the network.

3. Program Packaffe Availability and Quality Assurance

Participating members of EIN will have access to thoroughly
tested and fully documented applications packages. The user
of these packages will have the benefit of using the product
without incurring the total development cost. The developer
of the package will have his programs used for a larger number
of applications, will have the benefit of critical feedback
for improving his product, and the institution may set the
price for use of that program according to its own policies.

4. Expanded Service Offerinas

Involvement in the EIN network will allow participating
institutions to offer a wider range of services to local
users. These offerings will include access to a wider range
of computers than those locally available; availability of
special application programs; and accessibility to specialists,
at member institutions, to help solve difficult problems.

11
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5. Compptop Service Availability

Fop those institutions which have not as yet developed their
own computer capabilities, EIN offers the chance to access
computers at other installations. The institution which
does not have a current need for its own computer can thus
develop a sophisticated staff of computer users without incur-
ring the costs of installing and maintaining its own facility.
The network will offer him access to the size computer and
configuration needed to solve a specific problem.

6. Standard Program Documentation

One of the products to be developed by EIN is a catalog of
available computer programs. These programs will be described
in abbreviated format to be designed by the EIN staff. It

is planned that the method of presentation will become a
standard for the distribution of program material between
institutions.

7. Formalized Information Dissemination

EIN participants will be kept informed of on-going network
activities and the activity at individual institutions through
a Network Newsletter. In this manner, member institutions
will have a means of maintaining a current awareness of trends
in educational computation. The newsletter will also be used
to disseminate information about new network capabilities,
resources, and new user packages.

8. Comparative Institutional Profiles

As part of the EIN activity, profiles of participating insti-
tutions °will be developed describing computational facilities
and areas of special interest in automation. These profiles
will be useful to institutions wishing to compare their own
profiles with those of others. They can also be used as a
yardstick in measuring one's own progress in the development
of facilities and capabilities.

9. Mutual Problem Solving

EIN offers a means for its participants to make use of the
experience gained by others in solving problems of common
interest. This may be applied to such problems as converting
from one computer system to another to solving computing
problems in high energy physics which have been solved else-
where in the network.

9
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10, Roserve Com_puter Power

Those institutions participating in EIN will have the fa-

cility of calling on other member institutions in supplying

back-up computing power in cases of local work overloads or

unscheduled down periods. In many cases, some institutions
are approaching their peak computer processing capability,
while others who have recently converted to larger systems,

have computer power in reserve. Participation in EIN allows
one institution to draw on the reserve computer power of

another. Further, it offers a way for currently unused com-

puter time to be simply marketed within the educational

community.

11. Billing Simplicity Through EDUCOM's Internal Accounting System

Each school supplying computer services will receive prompt

payment for all such services directly from EDUCOM. EDUCOM

will bill those that have been the recipients of such services.

The supplying institution is thus relieved of the need for

credit management, multiple billing, etc.

13
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SECTION 2; EIN ?LAN OP ACTION

The following plan of action has been designed for participating

institutions. Each EDUCOM member is invited to play an active,

role in the EIN program. Its purpose is to develop capability
for the mutual use of computer resources.

1. Nomination of EINauresentative

The institution will nominate a representative to be respon-

sible for EIN activity. The functions to be performed are
defined in section 4, Profile of the EIN Representative.

2. Formation of the EIN Council

The EIN Council will be composed of the representatives from
participating institutions and will provide guidance to the

EIN program.

3. Selection of Executive Committee

An executive committee will be selected from the EIN Council.
Three meetings per year will be supported by EIN funds. This

executive committee will represent the council in guiding the
development of EIN as specified in section 5, Role of Executive

Committee. A meeting of an ad hoc executive committee will be

called as soon as possible to attend to organizational matters.

4. Initial Activities of EIN Representatives

Immediately upon nomination, the representative will initiate

activities described in section 6 such as program collection

and documentation, informing colleagues in his institution of

EIN purposes, preparing a descriptive summary of the institu-

tion's characteristics and resources that are pertinent to EIN.

5. EDUCOM Staff Activities

The EDUCOM staff will prepare a detailed plan of action and

directory material for consideration by the executive commit-

tee. Acting on the recommendations of the executive commit-

tee, a directory of functional program descriptions will be

published, maintained, and expanded. Continuing publication

activities will depend upon support of the council and its

executive committee.

11
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SECTION 3: INSTITUTIONAL RESPONSIBILITY IN EIN PARTICIPATION

Each institution that decides to participate enters into certain.
responsibilities. Those we can foresee are:

1. The nomination and support of a person to represent the
institution to the other participating institutions (the EIN
representative).

2. Support of the activity of gathering documenation of computer
programs from faculty and projects where they have been
developed.

3. Verification that computer programs to be submitted for cata-
loging.have been thoroughly tested, and providing such computer
time as necessary for the EDUCOM staff to conduct any further
verification tests or pricing runs.

4. Submission of functional descriptions of computer programs
for cataloging.

5. Agreement to receive and process requests for service from
other EIN participants.

6. The keeping of records of services provided and submission of
these records to EIN in such detail and form that EIN can
invoice users and can document remote usage for purposes of
reporting, planning additional services and purging of the
catalog.

7. Support of other activities of the EIN representative and his

associates, such as: assistance to local faculty andstaff in
use of distant resources, representation of distant users in
accessing local resources.

12
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SECTION 4: PROFILE OF THE EIN REPRESENTATIVE

In introduction, it must be noted that the tasks of the EIN

representative are so varied in nature that we do not conceive

of one person handling them all. Many of the requirements for

an interface between the Institution and EIN require a staff

member of sufficient stature to deal with the institutional

organization at a reasonable level, who is ca-able of represen-

ting the institution to FIN, and who has suff,cient responsibility

to represent the resources being discussed. At the other end

of the requirement scale, we need a person who is well aware of

the problems of using a computer. He must be capable of eval-

uating programs and their descriptions, making suggestions for

their improvements, ascertaining the source of trouble which

occurs in the running of a program. This constant day to day

work is of a level quite distinct from that mentioned above.

The functional roles of the EIN representative can be broadly

defined as:

1. Representation - includes the official capacity and respon-

sibility for representing the institution in EIN technical

matters and representing EIN to the institution. Implies

the existence of a well-defined relationship among the EIN

representative, the institution, and EIN.

Planning/Advisory - includes the responsibility for inte-

grating EIN plans with institutional requirements and per-

forming advisory functions for the participating departments

and EIN committee or council. Implies the existence of a

committee or a planning group.

3. Imolementation/Sunervisory - includes responsibility for

assignment of tasks related to computer activities and

documentation, also supervision of their completion within

specified time parameters. Implies the use of graduate

students or other personnel.

4. Coordination - includes the responsibility for ensuring that

the several departments participating in EIN work together.

This role implies that academic departments, administrations,

and the computer center each have functions to perform in the

EIN program.

5. LyaluationCounication - includes the responsibility for

monitoring and reporting program progressat the institution, also

includes 2-waycommunication between the participating departments

and the EIN suaT at the institutions, and between the institutior

and EDUCOMIs EIN staff. May imply a monthly status report and/or

evaluation and problem solving meetings.

13
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SECTION 5: THE ROLE OF THE EXECUTIVE COMMITTEE

The executive committee of the EIN Council is seen as having
four major functions. These are:

1. Representation: The executive committee is to be the channel
through which the needs and wishes of the EIN Council are to
be represented to the administrators and staff. The council,
itself, may wish to meet from time-to-time either nationally
or regionally. The executive committee will meet regularly
to represent the council.

14

2. Leadership: The executive committee will consist of indi-
viduals recognized for their leadership ability. The
committee will be expected to provide leadership to both
the EIN Council and to the staff in helping to define the
developing role of the Educational Information Network.

3. Advisory: In addition to 4iving leadership in planning, the
executive committee is expected to be an invaluable source
of advice to the administration of EIN.

4, Review: The executive committee be responsible for estab-
lishment and maintenance of the quality standards of EIN
activities. For example, it will critically review pub-
lications of EIN and material submitted for publication.

17



00 CHARLES RIVER PLAZA BOSTON L MASSACHUSETTS 0211 4 ( 617) 227-11306

EDUCOM

11 December 1968

To: All Institutional Representatives
All EIN Technical Representatives

Gentlemen:

On Saturday, 11 January 1969, the day after the EIN Technical

Representatives' meeting, we will be holding a meeting for all

those particularly interested in automated management systems for

administration and planning in the university. Our goal is to

develop the facilities for serving such users under the EIN

program.

A growing number of colleges and universities are experimenting

wIch various kinds of computer-based aids to planning and ad-

ministration, and the Board of Trustees of EDUCOM has recom-.

mended that reports on such systems be a part of the agenda at

the Spring 1969 Council Meeting.

EDUCOM has decided to hold a meeting of representatives from
I. active and interested schools to seek your help in analyzing

(and perhaps defining) the role it can play in facilitating

interinstitutional cooperation in the development, sharing, and

operation of computer-based aids to academic administration. You

are invited to bring any documentation or other descriptions of

such systems developed or in use at your institution.

15
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To All Institutional Representatives
and EIN Technical Representatives
11 December 1968
Page 2

Please let me know if you plan to attend. We will be happy to

make hotel reservations for you if you wish. I can be reached

at (617) 2274805.

Our mu tentative agenda for the meeting will be:

1. Discussion of the overall problem.

2. Possible relationship of EIN to this project.

3. Participants' description of systems they use or

have developed.

4. Possible EDUCOM roles.

5. Establishment of a pool of consultants to advise

EDUCOM institutions on implementation and transfer

of computerized aids to academic administration.

6. Probable pay-offs of proposed program.

7. Possible funding sources.

Sincerely yours,

J rdan J. Baruch
P esident

'JJB:jmd

13



FILMED FROM BEST AVAILABLE COPY

S

Memorandum
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16 December 1968

All Institutional aepresentatives and
EIN Technical Representatives

From: Thomas A. :Keenan

A recent memorandum from Dr. Jordan Baruch announced
a meeting would be held 11 January 1969 for discussion
of autoted management systclms for administration and
planning in universities. That memorandum inferred that
there will be a meeting of EIN technical representatives
on 10 January, and in so doing demonstrated that our
left and right hands are not always co-ordinated.

The pose of this memorandum is to announce a meeting
of EIN technical representatives at the Boston offices
of BDUCCX.: on 10 January 196. We recognize that this
is very short notice for many of you. Nevertheless,
we ho.,?e that all the EIN technical representatives will
make a serious effort to attend this first meeting. We
will ;De Ilayoy to make hotel reservations for those
needinc,:. them. Please call the Boston.office of EDUCOM
to indicate what reservations will be needed.

(:.:12 basic purpose of this meeting will be to reach a
y:_ore complete understanding of what constitutes the
activities of the BIN technical reoresentatives, of
the format to be used for programmed documentation, of
the procedures to be used for authorizing use, and of
the procedures to be used for accounting and billing.
An agenda together with background information will be
senc to the BIN technical representatives in the near
future.

I hope that you will forgive the very short interval
beteen this announcement and the date of the meeting
and the fact that this meeting and the meeting on
automated management systems have been announced in the
reverse order of what was intended.

17
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100 ChArNLES RIVEN PLAZA 00STON MASSACHUSETTS 02114 1017/ 227-1005

EDUCOV
26 December 1968

MEMORANDUM

To: All EIN Technical Representatives

From: Thomas A. Keenan

Subject: January 10th Meeting Agenda

Gentlemen:

The infotmation in this packet will be the subjects of discussion
at the January 10th meeting. Enclosed are position papers related
to several tasks that must be dealt with in order to begin imple-
mentation of the network activities. Specifically, we must reach
some agreements about documentation format (s) for the EIN soft
ware catalog, procedures for requesting service, an organizational
structure and methods of billing and accounting. Please familiar-
ize yourselves with all relevant procedures at your institution
so that you can assess any plans proposed in terms of potential
problems or conflicts.

The January 10th meeting is scheduled from 9:00 A.M. - 4:00 P.M.
at the Holiday Inn - Charles River, Boston (across the Mall from
EDUCOM headquarters at 100 Charles River Plaza. Hotel reserva-
tions on site are being scheduled by Mrs.,Verna Hart at EDUCOM.
You may call her at (617) 227-1805.

As you know, Jordan Baruch has scheduled an additional meeting
on 11 January for those interested in automated management systems
for administration and planning in the university. Those who plan
to attend should ask Mrs. Hart to make reservations for both meet-
ings at the same time.

RDF:veh
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POSITION PAPER ON REQUESTS FOR SERVICE

The basic purpose of the Educational Information Network is to make

access convenient for authorized people in participating institutions to computer

programs and facilities at other participating institutions. To this end, a

directory of facilities and programs will be published and maintained. Mainte-

nance will mean frequent additions, corrections, and deletions so that each

copy will need to be registered.

The need to register directory copies implies a controlled distribution--

initially limited to the EIN technical representatives. Thus the EIN representa-

tive will find it necessary to advertise the existence and availability of the

directory to others in his institution. As a result of advertising, you can expect

that some people will want to browse through the directory and others will call

to ask whether specific programs and services are available.

Centralization of responsibility for the directory on a campus gives

assurance that it will be kept current. It also provides an opportunity for some

control over who uses outside facilities. On the one hand, an institution-may

not want a member of its faculty to use facilities at another institution if it feels

that equal (or superior) servire can,be obtained internally. On the other hand,

the institution providing service (and EIN) will want to know that the individual

requesting service has been authorized to make a request. Presumably a

person qualified to use a local facility will be authorized to use another facility

under EIN.

Since the purpose of EIN is to make access convenient, this access

19
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should not be delayed for procedural reasons. Still, the EIN office will need

to be informed of who has been authorized to use other facilities and for what

purpose. Therefore, we propose a simple form to be completed in three parts

to provide each institution and EIN with basic information about who is using

what and where. A proposed form is shown.

EDUCATIONAL INFORMATION NETWORK
APPLICATION FOR ACCESS

APPLICANT

BILLING ADDRESS

DATE

Code

Phone

STATUS OF APPLICANT TYPE OF USE

faculty Research

staff Classroom

graduate student Master's thesis

other Doctoral thesis

Administrative

FACILITY REQUES TED Other

I expect to use the following programs (language, files, etc.)

Abstract of project:

Funds are available to support this application not to exceed $ I agree

to pay when billed at established rates for services used as a result of this

application.
SIGNED

20
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The picture we have of a process for satisfying a request for service is:

1. A user calls or comes to his EIN technical representative to say

he wants to use a program described in the directory.

2. The user completes and signs the "application for access" form.

3. a. If the access is not to be on-line, the user may need

assistance with job cards and in correct data formatting.

The EIN representative may wish to communicate by phone

with the EIN representative at the resource facility.

b. Tape or cards are mailed (transmitted) to the resource

along with a copy of the "application for access" form.

Another copy of the form is mailed to the EIN office.

c. Tape or cards received are inspected to see that they

generally conform to the rules of local practice.

d. The job is entered into the job stream and results returned

to the EIN representative (or a.person he designates).

e. The output is inspected. If the job has failed, an immediate

phone check with the originating EIN representative may

save considerable time.

f. The output of a successful job is returned to the originating

EIN representative who passes it on to the user.

a. If the access is to be on-line, the user may need assistance

in finding a terminal of a type supported by the resource

facility and in the sign-on procedure,

21
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b. Copies of the "application for access" form are mailed

to the EIN representative at the resource and the EIN

office.

c. In case of failure, communications should be channeled

through the EIN representatives so as to provide the most

professional service.

25
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POSITION PAPER ON BILLING AND ACCOUNTING

It is intended that all costs incurred through use of a resource be charged

to the user of that resource.

2. Resources may charge according to any regular schedule of rates, including

(if they wish) premium rates designed to compensate for any additional

costs involved in providing distant services.

3. Resources may levy additional charges (if they wish) for the use of particular

programs or data files. Such additional charges can be thought of as

royalties to the author of a program or as a way of distributing the cost of

developing and maintaining particular programs and data files.

4. All charges for the use of a resource will be described in the EIN directory.

5. Each resource should establish a single account (when subaccounts are

available) or a single block of accounts for use by EIN.

6. An invoice to the Env office will be paid directly to the resource submitting

the invoice.

7. Each invoice must be supported by details indicating who is responsible for

each job, the cost of each job and the program or file used. It will be helpful

to have the form of this supporting information standardized. For purposes

of discussion a possible standard form (on an 80 column card) is:

columns content

1-3 three character resource institution code

4-6 three character user institution code

7-11 five character program/file identification

4246
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columns content

12 mode of use (0=batch, 1=on-line)

13-18 date of use

19-28 subaccount number (user identification)

29 method of time measurement (0=seconds,

1=hundredths of minutes, 2=tenths of minutes,

etc. )

time used

cost of time used

additional charge

name of user and comments

30-34

35-40

41-45.

46-80

2

8. The E1N office will use the detail cards received to develop statistics

concerning amount and type of use between institutions and to identify

the amount of use of programs and files. These cards will also be used

to produce an invoice for the individual user (who may have used several

resources).

9. Under the supporting grant from the U.S. Office of Education, EDUCOM

needs to produce reports on the sharing of costs of MN. To be able to

make these reports, periodic information will be needed from the EIN

technical representatives concerning the cost of local contribution to EIN.

These costs would include the cost of representatives time, travel, and

uncompensated computer time (as, for example, special testing of programs).

We suggest that, prior to the end of each quarter, each E1N technical repre-

sentative send a statement of the total local contribution to the E1N office.
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POSITION PAPER ON EIN PROGRAM DOCUMENTATION

The first task of the EIN program is that of creating a set of user'
program abstracts for each institution's software library. User

programs are defined as freestanding or independent programs which
perform substantive computation or processing. A user program re-
quires no programming knowledge on the part of the user. Pre-proces-
sing activities are limited to the preparation of a data deck.
Within this definition, it is intended that each program abstract
will perform four functions:

1. To describe the program in functional terms so that a
user can decide whether it will or will not perform the
processing task of interest to him.

2. To summarize as briefly as possible those items of infor-
mation required to use the program.

3. To define explicitly the processing options and parameters
on which data preparation depends.

4. To indicate reference sources for "any complex items of
information related to algorithm, mathematical method,
or theoretical basis.

The Documentation Task

Each EIN representative is responsible for obtaining copies of the
program and its existing documentation from either the computer
center or the department of origin. From these two sources, the
EIN representative and assistants will collect the following infor-
mation as background for preparation of a program abstract:

1. What is the program's name, acronym, and loading name
(if different).

Who originated the program and where is this person located
(how can he be contacted)?

3. What'is the purpose of the program? To compute what or
process what?

4. What algorithms, mathematical method, or statistical
technique is the program based upon?

(a) Give name of method, list the formula, arguments
and a brief statement that identifies the theoretical
basis for the technique involved.

5. What kind of information is used for input?

g;:IS
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6. How is input data structured? (Tabular form)

(a) Data type - Alphanumeric, Numeric, or Text.

(b) Data Source - Survey, Measurement, Experiment.

(c) Data processing options - list and define.

7. how is the output structured in terms of answers provided.
(in tabular form)?

(a) Output Form - form of answer to input question.

(b) Type of output - numbers, graphs, text.

(c) Meaning or formulation of each answer.

(d) Diagnostic messages of user program upon failure.

8. Is the theoretical method or programming method documented
elsewhere? If yes, provide:

(a) List of references by author, title, source.

(b) Brief statement of explanation or comment.

9. Please provide a test case including:

(a) Example of the source of the data.

(b) Example of the input form or matrix.

(c) Example of the output form, identifying each item.

(d) Cost for the sample problem or test case.

10. Commentary or supplementary information.

Preparation of Abstracts

We propose that the information outlined above be sent to the EIN
(EDUCOM) office where the staff of EIN will prepare program abstracts
to the best of its ability. We cannot promise to prepare an abstract
for every set of data submitted. As abstracts are prepared and pub-
lished it is anticipated that the makeup of a useful abstract will
become more apparent. As this takes place it is expected that respon-
sibility for the actual preparation of abstracts will shift to the
local EIN representatives so that greater numbers of abstracts can
be processed.

26
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POSITION PAPER ON EIN PROGRAM DOCUMENTATION

The first task of the EIN program is that of creating a set of user
program abstracts for each institution's software library. User
programs are defined as freestanding or independent programs which
perform substantive computation or processing. A user program re-
quill-es no programming knowledge on the part of the user. Pre-proces-
sing activities are limited to the preparation of a data deck.
Within this definition, it is intended that each program abstract
will perform four functions:

1. To describe the program in functional terms so that a
user can decide whether it will or will not perform the
processing task of interest to him.

2. To summarize as briefly as possible those items of infor-
mation required to use the program.

3. To define explicitly the processing options and parameters
on which data preparation depends.

To indicate reference sources for any complex items of
information related to algorithm, mathematical method,
or theoretical basis.

The Documentation Task

Each EIN representative is responsible for obtaining copies of the
program and its existing documentation from either the computer
center or the department of origin. From these two sources, the
EIN representative and assistants will collect the following infor-
mation as background for preparation of a program abstract:

1. What is the program's name, acronym, and loading name
(if different).

2. Who originated the program and where is this person located
(how can he be contacted)?

3. What is the purpose of the program? To compute what or
process what?

4. What algorithms, mathematical method, or statistical
technique is the program based upon?

(a) Give name of method, list the formula, arguments
and a brief statement that identifies the theoretical
basis for the technique involved.

5. What kind of information is used for input?
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6. Low is input data structured? (Tabular form)

(a) Data type - Alphanumeric, Numeric, or Text.

(b) Data Source - Survey, Measurement, Experiment.

(c) Data processing options - list and define.

7. How is the output structured in terms of answers provided
(in tabular form)?

(a) Output Form - form of answer to input question.

(b) Type of output - numbers, graphs, text.

(c) Meaning or formulation of each answer.

(d) Diagnostic messages of user program upon failure.

8. Is the theoretical method or programming method documented
elsewhere? If yes, provide:

(a) List of references by author, title, source.

(b) Brief statement of explanation or comment.

9. Please provide a test case including:

(a) Example of the source of the data.

(b) Example of the input form or matrix.

--(c) Example of the output form, identifying each item.

(d) Cost for the sample problem or test case.

10. Commentary or supplementary information.

Preparation of Abstracts

We propose that the information outlined above be sent to the EIN
(EDUCOM) office where the staff of EIN will prepare program abstracts
to the best of its ability. We cannot promise to prepare an abstract
for every set of data submitted. As abstracts are prepared and pub-
lished it is anticipated that the makeup of a useful abstract will
become more apparent. As this takes place it is expected that respon-
qibility for the actual preparation of abstracts will shift to the
.Local EIN representatives so that greater numbers of abstracts can
be processed.

2 8
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MEMORANDUM

TO: All EIN Technical Representatives

FROM: Thomas A. Keenan and Richard D. Ferguson

SUBJECT: Data Collection for Software Catalog Project

DATE: 30 January 1969

In attempting to plan for the development of the software catalog, several
problems were noted by the EIN steering committee (te:mporary). To
plan for the resources required, we need to collect data regarding:

(1) The number of main proqyams that are available for inclusion
in the initial documentation effort.

(2) The types or kinds of programs available at participating institu-
tions; e.g., statistics programs, mathematics programs, menu-
planning programs, bio-rnedical programs, etc.

(3) What percentage of the available programs are already docu-
mented completely or what percentage require documentation.

(4) Some estimate of the total number of pages of documentation
existing at each participating institution and some estimate of
your expenditures in this area, if possible.

In order to obtain this information, we are asking each EIN Technical
Representative to help us by performing the following activities as soon as
possible. Please do these by February 15:

(A) Sature a listing of available Main Programs at your institution.
(A computer printout of the library and any programs known to
exist in departments around the campus will be acceptable.)
Please make sure that it provides program, name, and a one
sentence description.

0'
11...1"
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All EIN Tschnical Representatives
30 January 1969
Page 2

(B) In the margin of the listing, place a check beside those main
programs which you consider el1/2ible for inclusion in the
first pass of documentation, Also note whether these programs
are fully or partially documented.

(C) Provide a numerical estimate of the total number of pages of
documentation existing at your institution.

(D) Estimate, if possible, how many dollars per year your center
spends on the documentation of programs.

We realize that some of this information will be difficult to estimate,
hence cost breakdowns, although desired, are optional.

This data will be analyzed and reported to the Steering Committee in
summary form at the February 27 meeting. At this meeting several
important decisions (especially those regarding the resources, funding,
and time parameters required for implementation) will be discussed and
formalized for approval by participating members. Your :nputs are there-
fore vital to the decision-making process.

Please send all material to Richard D. Ferguson at 100 Charles Liver
Plaza, Boston, Massachusetts 02114, before February 15.

RF:bas
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MEMORANDUM

To: All FIN Technical Representatives

FROM: Thomas A. Keenan

DATE: 30 January 1969

01011MMOIMININ..dm...1......movo111.M

Attached are:

(1) E1N Network Directory (version 0)

(2) Memo on Data Collection

6.0.4

(3) Address lists of Technical Representatives, Boston me,Aing
attende.Js, and Steering Committee.

The FIN Steering Committee will meet on 27 February. It will need the
data requested in item (2). Especially to gauge the size of the documenta-
tion task, we urgently need a list, by title, of programs you can make
available via MN.

The current version of the EIN Network Directory is attached so that you
can provide correctit,o,:, and amplification. Please send corrections and
additions to Mr. Rwhard Ferguson, 100 Charles River Plaza, I3oston,
Massachusetts 02114.

The first EIN newsletter will be out shortly. Please send any contributions
to T. A, Keenan, 9650 Rockville Pike, Bethesda, Maryland 20014.

The Steering Committee has already recommended that a second meeting
of EIN Technical Representatives be held. It appears that April 14, the
day preceding the EDUCOM Council meeting at Boulder, Colorado, will
give the Steering Committee time to prepare its report.

TAK:bas
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February 1969 EDUCOM Bulletin Volume 4, Numbex 1

FIN TECIIRNI'S NIUT
On 10 January, an organizational meeting of E1N was
held at the Holiday Inn, adjacent to EDUCOM's Boston
headquarters. Sonic 60 of the newly appointed Technical
Representatives and other interested partics attended
the all-day session. The basic and common problems of
billing and accounting for services and of documenting
thc individual capabilities were discussed at length. To
correlate the comments and makc recommendations for
standard procedures, an EIN Steering Committee was
formed under the chairmanship of EIN Executive Di-
rector, Thomas A. Keenan. Thc 10 members were
grouped into three subcommittees

MIIing and Accounting
Daniel Bernitt, The Pennsylvania State University
David J. Blackwell, Educational Testing Service
Thomas A. Hulbert, Northeastern University

Docunmitntion 1Jscr Acid ng
Howard E. &Jell, Thc University of Georgia
Lorraine Dormann, Northwestern University
Merlin W. Wahlstrom, The Ontario Institute for

Studies in Education
Organiiation

Demos Eitzer, The City University of New York
E. P. Miles, Jr., The Florida State University
James G. Miller, Cleveland State University
Edward F. Staiano, Bucknell University
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INTRODUCTION

The following programs have been suggested for inclusion

in the first software documentation effort. Each program

listed by a submitting institution is available and docu-

mented to some extent. This com *lation represents only

those institutions who have provided responses to our data

collection project. Those who did not respond, or had no

specific programs to submit at this time, have not been in-

cluded.

The EIN staff still needs this information from each parti-

cipating institution. Those who have not yet responded to

the January 30th memorandum, are encouraged to compile their

information and bring it to the Boulder Conference for in-

clusion in the next report.

te.i
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PROGRN TYPE CODES_

ST = STATISTICS/TESTING & MEASUREMENT

MA = MATHEMATICS

ET = ENGINEERING / TECHNOLOGY

LI = LIBRARY/INFORMATION SCIENCE (INDEX/ ISR, SDI)

CU = COMPUTER UTILITY (DUMPS/ LOADERS/ ASSEMBLERS/ COMPILERS)

LIST/ SORTS/ EDITORS

AD = ADMINISTRATIVE (PLANNING/ SCHEDULING/ PERSONNEL. ETC,),

ES = EARTH SCIENCES (GEOLOGY/ MINERALOGY/ GEOGRAPHY)

LS = LIFE SCIENCES (BIOLOGY/ MEDICINE/ ZOOLOGY/ ETC,),

PS = PHYSICAL SCIENCES (PHYSICS/ CHEMISTRY/ ASTRONOMY),

BS = BEHAVIORAL SCIENCE (PSYCHOLOGY/ SOCIOLOGY/ EDUCATION/ ETC,),

HU = HUMANITIES (ART/. MUSIC/ HISTORY/ ETc.).

OR = OPERATIONS RESEARCH (FORECASTING/ SIMULATION/ LINEAR PROGRAM-

MING/ STOCHASTICS

-2
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r

L
a
w
l
e
y
-
m
a
x
i
m
u
m
 
l
i
k
e
l
i
h
o
o
d
,

T
h
o
m
p
s
o
n
-
l
e
a
s
t
 
s
q
u
a
r
e
s
,
 
a
n
d

H
o
t
e
l
l
i
n
g
-
p
r
i
n
c
i
p
a
l
 
c
o
m
p
o
n
e
n
t
s
.

A
 
n
o
n
-
l
i
n
e
a
r
 
m
a
t
h
e
m
a
t
i
c
a
l
 
p
r
o
-

g
r
a
m
m
i
n
g
 
r
o
u
t
i
n
e
 
t
o
 
s
o
l
v
e

p
r
o
b
l
e
m
s

o
f
 
t
h
e
 
f
o
r
m
:

m
i
n
i
m
i
z
e
 
F
(
x
)
 
s
u
b
j
e
c
t

t
o
 
t
h
e
 
c
o
n
s
t
r
a
i
n
t
s

r
j
(
x
)

0
 
f
o
r

j
=
 
1
,
 
2
,
 
3
,

n
.

P
r
o
g
r
a
m
 
w
r
i
t
e

u
p
 
p
r
o
p
o
s
e
s
"
(
1
)
 
t
o

i
n
f
o
r
m
 
t
h
e
 
u
s
e
r

a
b
o
u
t
 
t
h
e
 
c
o
r
r
e
c
t
 
f
o
r
m
u
l
a
t
i
o
n

f
o
r

o
p
t
o
m
i
z
i
n
g
 
a
 
c
o
n
v
e
x
 
f
u
n
c
t
i
o
n

s
u
b
-

j
e
c
t
e
d
 
t
o
 
c
o
n
c
a
v
e
 
c
o
n
s
t
r
a
i
n
t
s
,

a
n
d

(
2
)
 
t
o
 
p
r
o
v
i
d
e
 
a
 
d
e
t
a
i
l
e
d

d
e
s
c
r
i
p
t
i
o
n

o
n
 
h
o
w
 
t
o
 
u
s
e

t
h
e
 
p
r
o
g
r
a
m
.
"

S
T

S
T

M
A

A
 
f
r
e
q
u
e
n
c
y
 
c
o
u
n
t
i
n
g
 
a
n
d

C
h
i
 
S
q
u
a
r
e

S
T

a
n
a
l
y
s
i
s
 
p
r
o
g
r
a
m
.

C
o
n
t
i
n
g
e
n
c
y
 
t
a
b
l
e
s

a
r
e
 
c
o
m
p
u
t
e
d

u
n
d
e
r
 
p
a
r
a
m
e
t
e
r
 
c
a
r
d
 
c
o
n
-

t
r
o
l
 
f
o
r
 
e
a
c
h
 
t
a
b
l
e
.

T
h
e
 
O
M
N
I
T
A
B

A
 
p
r
o
g
r
a
m
m
i
n
g
 
s
y
s
t
e
m

o
r
i
e
n
t
e
d
 
t
o
w
a
r
d

S
T

P
r
o
g
r
a
m
m
i
n
g

e
a
s
y
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n

o
f
 
s
t
a
t
i
s
t
i
c
a
l

S
y
s
t
e
m

a
n
d
 
n
u
m
e
r
i
c
a
l
 
a
n
a
l
y
s
i
s

p
r
o
b
l
e
m
s
 
o
f

m
o
d
e
s
t
 
s
i
z
e
.
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N
S
T
I
T
U
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I
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N

I
o
w
a
 
S
t
a
t
e
 
U
n
i
v
e
r
s
i
t
y

(
C
o
n
t
i
n
u
e
d
)

?
? It t? If

E
I
N
 
P
R
O
G
R
A
M
 
M
I
X

P
R
O
G
R
A
M
 
N
A
M
E

T
A
R
S
I
E
R

Z
O
R
I
L
L
A

M
u
l
t
i
p
l
e
 
L
i
n
e
a
r

R
e
g
r
e
s
s
i
o
n

W
e
i
g
h
t
e
d
 
P
o
l
y
n
o
m
i
a
l

R
e
g
r
e
s
s
i
o
n
 
U
s
i
n
g

O
r
t
h
o
g
o
n
a
l
 
P
o
l
y
n
o
-

m
i
a
l
s

G
A
V
I
A
L

P
R
O
G
R
A
M
 
D
E
S
C
.

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

A
 
m
a
i
n
 
p
r
o
g
r
a
m
 
w
h
i
c
h

i
m
-

p
l
e
m
e
n
t
s
 
H
a
r
t
l
e
y
'
s

m
o
d
i
-

f
i
e
d
 
G
a
u
s
s
 
N
e
w
t
o
n

m
e
t
h
o
d

f
o
r
 
f
i
t
t
i
n
g
 
o
f
 
n
o
n
-
l
i
n
e
a
r

r
e
g
r
e
s
s
i
o
n
 
f
u
n
c
t
i
o
n
 
b
y

l
e
a
s
t
 
s
q
u
a
r
e
s
.

A
 
s
u
b
r
o
u
t
i
n
e

m
u
s
t
 
b
e
 
w
r
i
t
t
e
n

f
o
r
 
e
a
c
h
 
a
p
-

p
l
i
c
a
t
i
o
n
.

A
 
p
r
o
g
r
a
m
 
t
o
 
o
p
t
o
m
i
z
e
 
a

q
u
a
d
-

r
a
t
i
c
 
f
u
n
c
t
i
o
n

s
u
b
j
e
c
t
 
t
o

l
i
n
e
a
r
 
r
e
s
t
r
i
c
t
i
o
n
s
.

A
 
p
r
o
g
r
a
m
 
t
o
 
c
o
m
p
u
t
e
 
r
e
g
r
e
s
-

s
i
o
n
 
c
o
e
f
i
c
i
e
n
t
s
,

r
e
s
i
d
u
a
l

m
e
a
n
-
s
q
u
a
r
e
,
 
e
t
c
.

f
r
o
m
 
r
a
w

d
a
t
a
 
o
r
 
a
 
m
a
t
r
i
x
 
o
f
 
s
u
m
s

o
f

s
q
u
a
r
e
s
 
a
n
d
 
c
r
o
s
s

p
r
o
d
u
c
t
s
.

P
r
o
b
a
b
i
l
i
t
y
 
p
l
o
t
s
,
 
p
r
e
d
i
c
t
e
d

v
a
l
u
e
s
,
 
d
e
s
i
g
n
a
t
i
o
n

o
f
 
i
n
d
e
p
e
n
-

d
e
n
t
 
a
n
d
 
d
e
p
e
n
d
e
n
t

v
a
r
i
a
b
l
e
 
s
u
b
-

s
e
t
s
,
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
 
o
n

t
h
e
 
r
a
w

d
a
t
a
,
 
e
t
c
.
 
a
r
e
 
c
o
m
p
u
t
e
d

u
n
d
e
r

p
a
r
a
m
e
t
e
r
 
c
a
r
d

c
o
n
t
r
o
l
.

A
 
g
e
n
e
r
a
l
 
p
u
r
p
o
s
e

r
o
u
t
i
n
e
 
f
o
r

a
n
a
l
y
s
i
s
 
o
f
 
v
a
r
i
a
n
c
e

a
n
d
 
c
o
-

v
a
r
i
a
n
c
e
 
f
o
r
 
b
a
l
a
n
c
e
d

a
n
d
 
p
a
r
-

t
i
a
l
 
b
a
l
a
n
c
e
d

i
n
c
o
m
p
l
e
t
e
 
b
l
o
c
k

a
n
d
 
l
a
t
t
i
c
e
 
d
e
s
i
g
n
s
.
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M
il

IM
M

O

I
N
S
T
I
T
U
T
I
O
N

I
o
w
a
 
S
t
a
t
e
 
U
n
i
v
e
r
s
i
t
y

(
C
o
n
t
i
n
u
e
d
)

IT It

E
N
 
P
R
O
G
R
A
M
 
M
I
X

P
R
O
G
R
A
M
 
I
A
M
E

F
U
R
N
1
V
A
L
 
R
e
g
r
e
s
-

s
i
o
n
 
S
c
r
e
e
n

G
e
n
e
r
a
l
 
R
e
g
r
e
s
-

s
i
o
n
 
M
o
d
e
l
 
B
u
i
l
d
-

i
n
g

G
e
n
e
r
a
l
 
F
r
e
q
u
e
n
c
y

P
r
o
g
r
a
m
 
f
o
r

P
R
O
G
R
A
M
 
D
E
S
C
.

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

A
 
p
r
o
g
r
a
m
 
t
o
 
c
a
l
c
u
l
a
t
e
 
a

m
u
l
t
i
p
l
e
 
c
o
r
r
e
l
a
t
i
o
n
 
c
o
-

e
f
i
c
i
e
n
t
 
f
o
r
 
e
a
c
h
 
o
f

t
h
e
 
2

-
1
 
c
o
m
b
i
n
a
t
i
o
n
s
 
o
f

t
h
e
 
i
n
d
e
-

p
e
n
d
e
n
t
 
v
a
r
i
a
t
e
s
.

T
h
e
 
c
a
p
a
-

b
i
l
i
t
y
 
e
x
i
s
t
s
 
w
h
e
r
e
b
y
 
a

s
u
b
-

s
e
t
 
o
f
 
i
n
d
e
p
e
n
d
e
n
t

v
a
r
i
a
t
e
s

c
a
n
 
b
:
)
,
f
i
x
e
d

i
n
 
t
h
e
 
m
o
d
e
l
,

t
h
e
n
 
R
4
 
i
s
 
c
o
m
p
u
t
e
d

i
n
c
l
u
d
i
n
g

t
h
e
 
s
u
b
s
e
t
 
a
n
d
 
t
h
e

c
o
m
b
i
n
a
t
i
o
n
s

o
n
 
t
h
e

r
e
m
a
i
n
i
n
g
 
i
n
d
e
p
e
n
d
e
n
t

v
a
r
i
a
t
e
s
.

S
T

A
 
p
r
o
g
r
a
m
 
t
h
a
t

c
o
n
t
a
i
n
s
 
f
o
u
r

S
T

a
l
g
o
r
i
t
h
m
s
:

i
)

t
h
e
 
s
t
e
p
w
i
s
e
 
r
e
g
r
e
s
s
i
o
n
,

a
l
g
o
r
i
t
h
m
,

i
i
)
 
a
 
f
o
r
w
a
r
d
 
s
e
q
u
e
n
t
i
a
l

s
e
l
e
c
t
i
o
m
 
a
l
g
o
r
i
t
h
m
,

i
i
i
)
 
a
 
s
e
q
u
e
n
t
i
a
l

d
e
l
e
t
i
o
n
 
a
l
g
o
r
i
t
h
m
,

a
n
d

i
v
)
 
c
o
m
p
u
t
a
t
i
o
n
 
o
f

t
h
e
 
"
b
e
s
t
"
 
s
u
b
s
e
t
 
o
f

s
i
z
e

k
 
f
o
r
 
k
 
=
 
1
,
 
2
,
 
3
,

.
.
.

n
u
m
b
e
r
 
o
f
 
i
n
d
e
p
e
n
-

d
e
n
t
 
v
a
r
i
a
t
e
s
 
(
t
h
i
s

s
u
b
r
o
u
t
i
n
e
 
u
s
e
s
 
a
n
d

a
l
g
o
r
i
t
h
m
 
d
u
e
 
t
o

H
o
c
k
i
n
g
)
.

1
,
 
2
,
 
a
n
d
 
3
 
d
i
g
i
t

i
n
t
e
g
e
r
 
v
a
r
-

i
a
b
l
e
s
.

A
 
p
r
o
g
r
a
m
 
t
o
 
c
o
m
p
u
t
e

t
h
e

f
r
e
q
u
e
n
c
y
 
d
i
s
t
r
i
b
u
t
i
o
n
,
 
m
e
a
n
,

a
n
d

s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
 
f
o
r

a
l
l
 
1
-
d
i
g
i
t

v
a
r
i
a
b
l
e
s
.

I
n
p
u
t
 
f
o
r
m
a
t
 
a
n
d

t
o
t
a
l

n
u
m
b
e
r
 
o
f
 
v
a
r
i
a
b
l
e
s

s
p
e
c
i
f
i
e
d
 
b
y

p
a
r
a
m
e
t
e
r
 
c
a
r
d
.

S
T
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I
o
w
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S
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t
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U
n
i
v
e
r
s
i
t
y

(
C
o
n
t
i
n
u
e
d
) I 
t f 
I

U
N
 
P
R
O
G
R
A
M
 
M
I
X

P
R
O
G
R
A
M
 
N
A
M
E

F
a
c
t
o
r
 
A
n
a
l
y
s
i
s

P
r
o
g
r
a
m
s

R
a
n
d
o
m
 
N
o
r
m
a
l

D
e
v
i
a
t
e
 
T
r
a
n
s
-

f
o
r
m
a
t
i
o
n

R
a
n
d
o
m
 
D
a
t
a

S
e
l
e
c
t
i
o
n
 
P
r
o
g
r
a
m

P
r
o
d
u
c
t
 
M
o
m
e
n
t

C
o
r
r
e
l
a
t
i
o
n
s

S
D
I

E
i
g
e
n
v
a
l
u
e

C
a
l
c
u
l
a
t
i
o
n

7-
7:

ri
v-

'5
74

P
R
O
G
R
A
M
 
D
E
S
C
.

A
 
n
u
m
b
e
r
 
o
f
 
p
r
o
g
r
a
m
s
 
a
r
e

a
v
a
i
l
a
b
l
e
 
f
o
r
 
m
a
t
r
i
x
 
r
e
-

d
u
c
t
i
o
n
,
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
,

a
n
d
 
t
h
e
 
c
o
m
p
u
t
a
t
i
o
n
 
o
f

f
a
c
t
o
r
 
s
c
o
r
e
s
 
f
o
r
 
v
a
r
i
a
-

t
i
o
n
s
 
i
n
 
t
h
e
 
f
a
c
t
o
r
 
a
n
a
l
-

y
s
i
s
 
p
r
o
c
e
d
u
r
e
.

A
 
t
a
b
l
e
 
l
o
o
k
-
u
p
 
p
r
o
g
r
a
m
 
t
o

t
r
a
n
s
f
o
r
m
 
i
n
t
e
g
e
r
 
v
a
l
u
e
s

1
,

2
,

.
.
.
,

9
8
,
 
9
9
 
t
o
 
R
a
n
d
o
m

N
o
r
m
a
l
 
D
e
v
i
a
t
e
s
.

A
 
p
r
o
g
r
a
m
 
t
o
 
s
e
l
e
c
t

(
w
i
t
h
o
u
t

r
e
p
l
a
c
e
m
e
n
t
)
 
n
l
,
 
L
2
,

.
.
.

n

o
b
s
e
r
v
a
t
i
o
n
 
f
r
o
m
 
p
o
p
u
l
a
t
i
o
n

g
r
o
u
p
s
 
N

,
N
9
,
 
.
.
.
I
 
N

w
h
e
r
e

n
.

N
.

A
n
d

ñ
.

i
s

s
p
e
E
i
f
i
e
d

q
 
p
a
r
a
m
e
t
e
r
 
c
a
r
d
 
c
o
n
t
r
o
l
.

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

S
e
v
e
r
a
l
 
p
r
o
g
r
a
m
s
 
a
r
e

a
v
a
i
l
a
b
l
e

t
o
 
c
o
m
p
u
t
e

c
o
r
r
e
l
a
t
i
o
n
 
m
a
t
r
i
c
e
s

o
f
 
o
r
d
e
r

9
0
0
.

S
e
l
e
c
t
i
v
e
 
d
i
s
s
e
m
i
n
a
t
i
o
n

o
f
 
i
n
-

f
o
r
m
a
t
i
o
n
 
b
a
s
e
d
 
o
n
 
s
o
m
e

1
5
0
0

j
o
u
r
n
a
l
s
.

N
o
t
i
c
e
s
 
d
i
s
t
r
i
b
u
t
e
d

w
e
e
k
l
y
 
w
i
t
h
 
u
s
e
r

f
e
e
d
b
a
c
k
.

C
a
l
c
u
l
a
t
e
s
 
a
l
l
 
e
i
g
e
n
v
a
l
u
e
s

o
f

g
e
n
e
r
a
l
 
m
a
t
r
i
c
e
s

w
i
t
h
 
e
q
u
a
l

p
r
e
c
i
s
i
o
n
.
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(
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)

tt tt T
T ft tt

E
I
N
 
P
R
O
G
R
A
M
 
M
I
X

P
R
O
G
R
A
M
 
N
A
M
E

S
D
S
 
9
1
0

P
o
w
e
r
 
S
y
s
t
e
m

C
o
m
p
u
t
e
r
 
P
r
o
-

g
r
a
m
s

C
A
D
E
T

V
E
T
 
M
E
D

S
t
u
d
e
n
t
 
F
i
n
a
n
c
i
a
l

A
i
d

C
l
a
s
s
 
S
c
h
e
d
u
l
i
n
g

A
B
S
R
T

P
R
O
G
R
A
M
 
D
E
S
C
.

A
s
s
e
m
b
l
e
r
 
p
r
o
g
r
a
m
 
i
n
 
w
h
i
c
h

t
h
e
 
a
s
s
e
m
b
l
y
 
f
o
r
 
t
h
e
 
9
1
0
 
i
s

d
o
n
e
 
o
n
 
a
n
 
I
B
M
 
3
6
0
/
6
5

W
h
i
c
h
 
c
o
m
p
u
t
e
s
 
l
o
a
d
 
f
l
o
w
,

a
n
a
l
y
z
e
s
 
f
a
u
l
t
e
d
 
n
e
t
w
o
r
k
s

a
n
d
 
s
t
a
b
i
l
i
t
y
 
o
f
 
a
 
n
e
t
w
o
r
k
.

C
o
m
p
u
t
e
r
 
A
u
g
m
e
n
t
e
d
 
D
e
s
i
g
n

E
n
g
i
n
e
e
r
i
n
g
 
T
e
c
h
n
i
q
u
e

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

A
 
g
r
o
u
p
 
o
f
 
p
r
o
g
r
a
m
s
 
f
o
r

p
r
o
c
e
s
s
i
n
g
 
b
o
t
h
 
a
d
m
i
n
i
s
t
r
-

t
i
v
e
 
a
n
d
 
m
e
d
i
c
a
l
 
i
n
f
o
r
m
a
t
i
o
n
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s
 
a

p
r
o
g
z
a
m
 
f
r
o
m
 
t
h
e

U
n
i
v
.
 
o
f

C
a
l
i
f
.
,
 
n
o
t
 
I
B
M
'
s
 
K
W
I
C
.
)

(
M
O
d
i
f
i
e
d
.
I
n
t
e
g
r
a
t
i
o
n
 
D
i
g
-

i
t
a
l
 
A
n
a
l
o
g
 
S
i
m
u
l
a
t
o
r
)
 
P
r
o
-

v
i
d
e
s
 
a
 
m
e
t
h
o
d
 
f
o
r
 
o
b
t
a
i
n
-

i
n
g
 
d
i
g
i
t
a
l
 
s
o
l
u
t
i
o
n
s
 
f
o
r

s
y
s
t
e
m
s
 
o
f
 
o
r
d
i
n
a
r
y

d
i
f
f
e
r
-

e
n
t
i
a
l
 
e
q
u
a
t
i
o
n
s
.

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

A
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
F
o
r
t
r
a
n

S
u
b
-

r
o
u
t
i
n
e
s
 
f
o
r
 
u
s
e
 
i
n
 
s
t
a
t
i
s
t
i
c
-

a
l
 
a
n
d
 
m
a
t
h
e
m
a
t
i
c
a
l

a
p
p
l
i
c
a
t
i
o
n
s
.

O
R

L
I O
R

M
A

A
 
g
e
n
e
r
a
l
 
p
u
r
p
o
s
e
 
d
a
t
a
 
m
a
n
a
g
e
-

C
U

m
e
n
t
 
a
n
d
 
m
a
n
i
p
u
l
a
t
i
o
n
 
p
r
o
g
r
a
m
.

I
t
 
c
a
n
 
b
e
 
u
s
e
d
 
t
o

r
e
f
o
r
m
 
o
r
 
r
e
-

c
o
d
e
 
e
x
i
s
t
i
n
g
 
d
a
t
a
 
s
e
t
s
,

f
o
r

c
h
e
c
k
i
n
g
 
e
x
i
s
t
i
n
g
 
d
a
t
a
 
s
e
t
s
,

o
r
 
f
o
r

c
a
r
d
-
t
o
-
T
A
P
E
 
c
o
n
v
e
r
s
i
o
n
s
.

-
2
7
-

6
1



us
i

M
IR

 l9
,

E
I
N
 
P
R
O
G
R
A
M
 
M
I
X

I
N
S
T
I
T
U
T
I
O
N

P
R
O
G
R
A
M
 
N
A
M
E

P
R
O
G
R
A
M
 
D
E
S
C
,

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

U
n
i
v
e
r
s
i
t
y
 
o
f
 
P
i
t
t
.

R
M
A
T
X

I
n
t
e
r
c
o
r
r
e
l
a
t
i
o
n
 
m
a
-

S
T

t
r
i
x
 
p
r
o
g
r
a
m
.

R
e
g
r
e
s
s
i
o
n

A
 
s
t
e
p
w
i
s
e

r
e
g
r
e
s
s
i
o
n

S
T

a
n
a
l
y
s
i
s
 
p
r
o
g
r
a
m
.

S
I
M
P
L
E
X

A
 
r
e
v
i
s
e
d
 
s
i
m
p
l
e
x

a
l
-

O
R

g
o
r
i
t
h
m
 
f
o
r
 
s
o
l
v
i
n
g

l
i
n
e
a
r
 
p
r
o
g
r
a
m
m
i
n
g

p
r
o
b
l
e
m
s
.

ft It It

S
M
I
L
E

S
P
O
S
E

U
M
P
A
F
A

B
M
D

(
S
i
n
g
l
e
 
p
r
e
c
i
s
i
o
n
 
M
a
-

t
r
i
x
 
I
n
v
e
r
s
i
o
n
 
a
n
d

L
i
n
e
a
r
 
E
q
u
a
t
i
o
n
s
)
.

C
a
n

b
e
 
u
s
e
d
 
t
O
 
i
n
v
e
r
t
 
a
 
m
a
-

t
r
i
x
 
o
r
 
t
o
 
s
o
l
v
e
 
a
 
s
y
s
-

t
e
m
 
o
f
 
s
i
m
u
l
t
a
n
e
o
u
s

l
i
n
-

e
a
r
 
e
q
u
a
t
i
o
n
s
,

A
 
g
e
n
e
r
a
l
i
z
e
d

m
u
l
t
i
v
a
r
i
-

a
t
e
 
f
r
e
q
u
e
n
c
y

d
i
s
t
r
i
b
u
t
i
o
n

p
r
o
g
r
a
m
.

U
n
i
v
e
r
s
i
t
y
 
o
f
 
M
i
c
h
i
g
a
n

p
r
i
n
-

c
i
p
a
l
 
a
x
e
s
 
f
a
c
t
o
r

a
n
a
l
y
s
i
s

a
n
d
 
v
a
r
i
m
a
x
 
r
o
t
a
t
i
o
n
.

(
B
i
o
m
e
d
i
c
a
l
 
P
r
o
g
r
a
m
s
)

P
r
o
-

v
i
d
e
s
 
s
t
a
n
d
a
r
d
,

s
t
a
t
i
s
t
i
c
a
l

p
r
o
c
e
d
u
r
e
s
:
 
d
e
s
c
r
i
p
t
i
o
n

a
n
d

t
a
b
u
l
a
t
i
o
n
,
 
m
u
l
t
i
v
a
r
i
a
t
e

a
n
a
l
-

y
s
i
s
,
 
r
e
g
r
e
s
s
i
o
n

a
n
a
l
y
s
i
s
,
 
t
i
m
e

s
e
r
i
e
s
,
 
a
n
a
l
y
s
i
s
,
 
a
n
d

v
a
r
i
a
n
c
e

a
n
a
l
y
s
i
s
.

6
2

-
2
8

M
A S
T

S
T

L
S



I
N
S
T
I
T
U
T
I
O
N

U
n
i
v
e
r
s
i
t
y
 
o
f
 
P
i
t
t
.

(
C
o
n
t
i
n
u
e
d
)

If

E
I
N
 
P
R
O
G
R
A
M
 
M
I
X

P
R
O
G
R
A
M
 
N
A
M
E

F
i
l
t
e
r
 
T
a
u
 
a
n
d

T
a
u
9
9

M
i
s
s
i
n
g
 
D
a
t
a

C
o
r
r
e
l
a
t
i
o
n

F
i
l
t
e
r
 
M
e
a
n
s

P
R
O
G
R
A
M
 
D
E
S
C
,

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

F
i
l
t
e
r
 
T
a
u
 
i
s
 
a
 
b
i
v
a
r
i
a
t
e

s
t
a
t
i
s
t
i
c
a
l
 
p
r
o
g
r
a
m
 
w
h
i
c
h

m
a
y
 
b
e
 
u
s
e
d
 
t
o
:

a
)
g
e
n
e
r
a
t
e

f
r
e
q
u
e
n
c
y
 
d
i
s
t
r
i
b
u
t
i
o
n
s
 
b
)

g
e
n
e
r
a
t
e
 
p
e
r
c
e
n
t
a
g
e

t
a
b
l
e
s

c
)
 
m
e
a
s
u
r
e
 
o
f
 
a
s
s
o
c
i
a
t
i
o
n

(
c
h
i
 
s
q
u
a
r
e
s
,
 
c
o
e
f
f
i
c
i
e
n
t
s

o
f
 
c
o
n
t
i
n
g
e
n
c
y
,
 
t
a
u
 
a
l
p
h
a
,

t
a
u
 
b
e
t
a
,
 
a
n
d
 
g
a
m
m
a
)

d
)
 
g
e
n
-

e
r
a
t
e
 
m
a
r
g
i
n
a
l
 
f
r
e
q
u
e
n
c
y

d
i
s
t
r
i
b
u
t
i
o
n
s
 
o
n
 
o
n
e
 
o
r
 
t
w
o

d
i
g
i
t
 
v
a
r
i
a
b
l
e
s
 
e
)
i
m
p
o
s
e
 
c
o
n
-

t
r
c
l
s
 
o
n
 
a
n
y
 
b
i
v
a
r
i
a
t
e

o
p
t
i
o
n

f
)
 
g
e
n
e
r
a
t
e
 
f
r
e
q
u
e
n
c
y

d
i
s
t
r
i
b
u
-

t
i
o
n
s
 
a
n
d
.
p
e
r
c
e
n
t
s
 
f
o
r

m
u
l
t
i
p
l
e

r
e
s
p
o
n
s
e
 
v
a
r
i
a
b
l
e
s
.

T
a
u
9
9
 
i
s
 
a
 
m
o
d
i
f
i
c
a
t
i
o
n

o
f
 
t
h
e

f
i
l
t
e
r
 
t
a
u
 
p
r
o
g
r
a
m
 
a
n
d
 
c
a
n

h
a
n
-

d
l
e
 
2
-
d
i
g
i
t
 
r
o
w
 
v
a
r
i
a
b
l
e
s
.

C
a
l
c
u
l
a
t
e
s
 
u
p
 
t
o
 
8
0
 
b
y
 
8
0

i
n
t
e
r
c
o
r
r
e
l
a
t
i
o
n
 
m
a
t
r
i
x
.
 
E
a
c
h

v
a
r
i
a
b
l
e
 
i
s
 
'
c
o
r
r
e
l
a
t
e
d
 
w
i
t
h

e
v
e
r
y
 
o
t
h
e
r

v
a
r
i
a
b
l
e
.

S
T S
T

(
2
 
P
r
o
g
r
a
m
s
 
E
M
I
 
a
n
d
 
F
M
2
)

P
r
o
-

S
T

v
i
d
e
s
 
o
n
e
 
w
a
y
 
a
n
a
l
y
s
i
s

o
f
 
v
a
r
-

i
a
n
c
e
 
s
t
a
t
i
s
t
i
c
s
 
i
n
 
a

f
o
r
m
a
t

s
i
m
i
l
a
r
 
t
o
 
t
h
e
 
f
i
l
t
e
r
 
t
a
u
 
p
r
o
-

g
r
a
m
.

-
2
9
-

6
3



4

E
I
N
 
P
R
O
G
R
A
M
 
M
I
X

I
N
S
T
I
T
U
T
I
O
N

P
R
O
G
R
A
M
 
N
A
M
E

P
R
O
G
R
A
M
 
D
E
S
C
.

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

U
n
i
v
e
r
s
i
t
y
 
o
f
 
P
i
t
t
.

A
U
T
O
F
L
O
W

A
 
f
l
o
w
 
c
h
a
r
t
i
n
g

s
y
s
t
e
m
-
p
r
o
d
u
c
e
s

C
U

s
t
a
n
d
a
r
d
i
z
e
d
 
p
r
o
g
r
a
m
 
f
l
o
w
c
h
a
r
t
s

a
u
t
o
m
a
t
i
c
a
l
l
y
.

D
A
M

(
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g
 
a
n
d
 
M
u
l
t
i
p
l
e

R
e
-

S
T

g
r
e
s
s
i
o
n
 
P
r
o
g
r
a
m
)
.

P
e
r
m
i
t
s
 
r
e
-

g
r
e
s
s
i
o
n
 
a
n
a
l
y
s
i
s
 
a
n
d
 
o
t
h
e
r
 
c
m
-

_
p
u
t
a
t
i
o
n
s
 
t
h
a
t
 
c
a
n
 
b
e

c
a
r
r
i
e
d
 
o
u
t

o
n
 
d
a
t
a
 
a
r
r
a
n
g
e
d

i
n
 
t
a
b
u
l
a
r
 
f
o
r
m
.

IT ft ft It It 1?

(
C
o
n
t
i
n
u
e
d
)

I
T
E
M
-
9
0

L
P
X
M
P
X

A
 
s
i
m
p
l
e
 
d
a
t
a
 
d
e
s
c
r
i
p
t
i
o
n

w
h
i
c
h

S
T

i
n
c
l
u
d
e
s
 
f
r
e
q
u
e
n
c
i
e
s
,
 
p
r
o
p
o
r
t
i
o
n
s
,

m
e
a
n
s
 
a
n
d

s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s
.
 
T
h
e

u
s
e
r
 
s
p
e
c
i
f
i
e
s

t
h
e
 
r
a
n
g
e
s
.

S
i
m
i
l
a
r
 
t
o
 
S
I
M
P
L
E
X
 
w
i
t
h

r
e
v
i
s
e
d

O
R

I
/
O
.

M
i
s
s
i
n
g
 
D
a
t
a

I
n
t
e
r
c
o
r
r
e
l
a
t
i
o
n
 
p
r
o
g
r
a
m
 
f
o
r
 
d
a
t
a

S
T

I
n
t
e
r
c
o
r
r
e
l
a
t
i
o
n

w
i
t
h
 
m
i
s
s
i
n
g
 
i
n
f
o
r
m
a
t
i
u
n
.

E
s
s
o
 
R
e
g
r
e
s
s
i
o
n

P
a
r
t
i
a
l
 
C
o
r
r
e
l
a
-

t
i
o
n
s

A
 
s
t
a
n
d
a
r
d
 
r
e
g
r
e
s
s
i
o
n
 
p
r
o
g
r
a
m

t
h
a
t
 
c
o
m
p
u
t
e
s
 
s
i
m
p
l
e
 
o
r

m
u
l
t
i
p
l
e

r
e
g
r
e
s
s
i
o
n
 
e
q
u
a
t
i
o
n
s
 
a
n
d

r
e
g
r
e
s
s
i
o
n

s
t
a
t
i
s
t
i
c
s
 
o
n
 
u
p
 
t
o
 
1
0
0

v
a
r
i
a
b
l
e
s
.

S
T

C
o
m
p
u
t
e
s
 
t
h
r
e
e
 
s
e
t
s
 
o
f

s
t
a
t
i
s
t
i
c
s
:
 
S
T

a
)
s
t
a
n
d
a
r
d
 
r
e
g
r
e
s
s
i
o
n

c
o
e
f
f
i
c
i
e
n
t
s

f
o
r
 
e
a
c
h
 
p
a
i
r
 
o
f
 
v
a
r
i
a
b
l
e
s

b
)
m
u
l
t
i
p
l
e

c
o
r
r
e
l
a
t
i
o
n
s
 
f
o
r
 
e
a
c
h

v
a
r
i
a
b
l
e
 
c
)
t
h
e

p
a
r
t
i
a
l
 
c
o
r
r
e
l
a
t
i
o
n
s

f
o
r
 
e
a
c
h
 
p
a
i
r

o
f
 
v
a
r
i
a
b
l
e
s
.

-
3
0
-



I
N
S
T
I
T
U
T
I
O
N

T
e
x
a
s
 
A
W
 
U
n
i
v
e
r
s
i
t
y

I 
I

E
I
N
 
P
R
O
G
R
A
M
 
M
I
X

P
R
O
G
R
A
M
 
N
A
M
E
.

A
I
M
 
6

W
i
l
s
o
n
-
G
o
o
d
l
e
t
t

M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
-

s
i
o
n
 
P
r
o
g
r
a
m

M
o
d
e
l
 
1
-
F
r
e
e
w
a
y

O
f
f
-
R
a
m
p

M
o
d
e
l
 
2
-
F
r
e
e
w
a
y

O
n
-
R
a
m
p

M
o
d
e
l
 
3
-
k
t
-
G
r
a
d
e

I
n
t
e
r
s
e
c
t
i
o
n
s

o
f
 
D
i
a
m
o
n
d

H
E
V
E
S
Y

L
e
a
s
t
-
S
q
u
a
r
e
s

A
n
a
l
y
s
i
s
 
o
f
 
V
a
r
-

i
a
n
c
e
 
w
i
t
h
 
A
b
s
o
r
p
-

t
i
o
n
 
(
A
B
S
O
R
B
)

C
r

P
R
O
G
R
A
M
 
D
E
S
C
,

P
R
O
G
R
A
M
 
I
Y
P
E
 
(
C
O
D
E
)

M
u
l
t
i
g
r
o
u
p
 
N
u
c
l
e
a
r
 
R
e
a
c
t
o
r

C
o
r
e
 
C
a
l
c
u
l
a
t
i
o
n
s
,
 
e
.
g
.
 
C
r
i
t
-

i
c
a
l
i
t
y
,
 
B
r
e
e
d
i
n
g
 
R
a
t
i
o
s
,
 
F
l
u
x

D
i
s
t
r
i
b
u
t
i
o
n
s
,
 
P
e
r
t
u
r
b
a
t
i
o
n

C
a
l
c
u
l
a
t
i
o
n
s
,
 
e
t
c
.

T
o
 
p
e
r
f
o
r
m
 
o
n
e
 
o
r
 
m
o
r
e
 
r
e
-

g
r
e
s
s
i
o
n
 
a
n
a
l
y
s
e
s
 
o
n
 
a
 
g
i
v
e
n

s
e
t
 
o
f
 
d
a
t
a
,
 
t
o
 
p
e
r
f
o
r
m
 
a
 
v
a
r
-

i
a
b
l
e
 
s
e
l
e
c
t
i
o
n
 
b
y
 
t
h
e
 
"
s
t
e
p

d
o
w
n
"
 
m
e
t
h
o
d
,
 
t
o
 
p
r
o
v
i
d
e
 
a

"
f
e
e
d
b
a
c
k
'
 
o
f
 
r
e
g
r
e
s
s
i
o
n
 
e
s
-

t
i
m
a
t
e
s
 
o
n
d
 
p
r
o
v
i
d
e
,
 
o
t
h
e
r

r
e
s
u
l
t
s
.

T
o
 
s
i
m
u
l
a
i
e
 
t
h
e
 
o
p
e
r
a
t
i
o
n
s
 
o
f

a
 
f
r
e
e
w
a
y
 
d
i
a
m
o
n
d
 
i
n
t
e
r
c
h
a
n
g
e

o
v
e
r
 
a
 
w
i
d
e
 
r
a
n
g
e
 
o
f
 
t
r
a
f
f
i
c

c
o
n
d
i
t
i
o
n
s
 
u
s
i
n
g
 
a
 
m
i
c
r
o
s
c
o
p
i
c

s
i
m
u
l
a
t
i
o
n
 
m
o
d
e
l
.

L
o
c
a
t
i
o
n
 
o
f
 
P
e
a
k
s
 
i
n
 
G
a
m
m
a

R
a
y
 
S
p
e
c
t
r
a
 
f
r
o
m
 
N
a
I
 
(
T
L
)

o
r
 
B
e
 
(
L
i
)
 
S
p
e
c
t
r
o
m
e
t
e
r
s
;

A
c
t
i
v
a
t
i
o
n
 
a
n
a
l
y
s
i
s
.

T
h
i
s
 
p
r
o
g
r
a
m
 
p
r
o
v
i
d
e
s
 
f
o
r

a
n
a
l
y
s
i
s
 
o
f
 
l
i
n
e
a
r
,
 
a
d
d
i
t
i
v
e

m
o
d
e
l
s
,
 
i
n
c
l
u
d
i
n
g
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i
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c
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c
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d
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c
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c
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c
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b
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b
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c
h
e
m
i
c
a
l
s
.
 
L
o
g

d
o
s
a
g
e

i
s
 
c
o
m
p
u
t
e
d
 
a
g
a
i
n
s
t
 
m
o
r
t
a
l
i
t
y

t
o

g
i
v
e
 
L
D
S
O
 
(
l
e
t
h
a
l
 
d
o
s
e
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p
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p
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v
e
l
y
 
b
y

e
n
t
o
m
o
l
o
g
y
 
t
o
 
t
e
s
t
 
n
e
w
 
i
n
s
e
c
t
-

i
c
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c
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R
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c
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i
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c
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c
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c
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c
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p
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c
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P
R
O
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R
A
M
 
N
A
M
E

A
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O
F
L
O
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D
A
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I
T
E
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L
P
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P
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E
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N
 
P
R
O
G
R
A
M
 
M
I
X
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s
s
i
n
g
 
D
a
t
a

I
n
t
e
r
c
o
r
r
e
l
a
t
i
o
n

E
s
s
o
 
R
e
g
r
e
s
s
i
o
n

P
a
r
t
i
a
l
 
C
o
r
r
e
l
a
-

t
i
o
n
s

r
f
t
u
G
R
A
M
 
D
E
S
C
.

P
R
O
G
R
A
M
 
T
Y
P
E
 
(
C
O
D
E
)

A
 
f
l
o
w
 
c
h
a
r
t
i
n
g

s
y
s
t
e
m
-
p
r
o
d
u
c
e
s

C
U

s
t
a
n
d
a
r
d
i
z
e
d
 
p
r
o
g
r
a
m
 
f
l
o
w
c
h
a
r
t
s

a
u
t
o
m
a
t
i
c
a
l
l
y
.

(
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g
 
a
n
d

M
u
l
t
i
p
l
e
 
R
e
-

S
T

g
r
e
s
s
i
o
n
 
P
r
o
g
r
a
m
)
.

P
e
r
m
i
t
s
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-
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r
e
s
s
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o
n
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n
a
l
y
s
i
s
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n
d

o
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h
e
r
 
c
o
m
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p
u
t
a
t
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o
n
s
 
t
h
a
t
 
c
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n
 
b
e
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r
r
i
e
d
 
o
u
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t
a
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r
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n
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d
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n
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l
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r
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r
m
.
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s
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m
p
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c
r
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s
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c
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p
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o
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o
r
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n
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e
a
n
s
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d
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a
n
d
a
r
d

d
e
v
i
a
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i
o
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s
.
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h
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e
r
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c
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M
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L
E
X
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r
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p
r
o
g
r
a
m
 
f
o
r

d
a
t
a

S
T

w
i
t
h
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.
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p
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p
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p
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o
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t
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s
t
i
c
s
 
o
n
 
u
p
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r
i
a
b
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e
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.
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r
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c
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p
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p
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P
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o
d
e
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d
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R
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E
S
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E
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O
D
E
)
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u
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t
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o
u
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u
c
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e
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r
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e
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o
r

C
o
r
e
 
C
a
l
c
u
l
a
t
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o
n
s
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e
.
g
.
 
C
r
i
t
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i
c
a
l
i
t
y
,
 
B
r
e
e
d
i
n
g
 
R
a
t
i
o
s
,
 
F
l
u
x

D
i
s
t
r
i
b
u
t
i
o
n
s
,
 
P
e
r
t
u
r
b
a
t
i
o
n

C
a
l
c
u
l
a
t
i
o
n
s
,
 
e
t
c
.

T
o
 
p
e
r
f
o
r
m
 
o
n
e
 
o
r
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o
r
e
 
r
e
-

g
r
e
s
s
i
o
n
 
a
n
a
l
y
s
e
s
 
o
n
 
a
 
g
i
v
e
n

s
e
t
 
o
f
 
d
a
t
a
,
 
t
o
 
p
e
r
f
o
r
m
 
a
 
v
a
r
-

i
a
b
l
e
 
s
e
l
e
c
t
i
o
n
 
b
y
 
t
h
e
 
"
s
t
e
p

d
o
w
n
"
 
m
e
t
h
o
d
,
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o
 
p
r
o
v
i
d
e
 
a

"
f
e
e
d
b
a
c
k
"
 
o
f
 
r
e
g
r
e
s
s
i
o
n
 
e
s
-

-
t
i
m
a
t
e
s
 
a
n
d
 
p
r
o
v
i
d
e
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o
t
h
e
r

r
e
s
u
l
t
s
.
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o
 
s
i
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u
l
i
t
e
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h
e
 
o
p
e
r
a
t
i
o
n
s
 
o
f

a
 
f
r
e
e
w
a
y
 
d
i
a
m
o
n
d

i
n
t
e
r
c
h
a
n
g
e

o
v
e
r
 
a
 
w
i
d
e
 
r
a
n
g
e

o
f
 
t
r
a
f
f
i
c

c
o
n
d
i
t
i
o
n
s
 
u
s
i
n
g
 
a
 
m
i
c
r
o
s
c
o
p
i
c

s
i
m
u
l
a
t
i
o
n
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o
d
e
l
.
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o
c
a
t
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o
n
 
o
f
 
P
e
a
k
s
 
i
n
 
G
a
m
m
a

R
a
y
 
S
p
e
c
t
r
a
 
f
r
o
m
 
N
a
I

(
T
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)
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r
 
B
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(
L
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)

S
p
e
c
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r
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m
e
t
e
r
s
;

A
c
t
i
v
a
t
i
o
n
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n
a
l
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i
s
.

T
h
i
s
 
p
r
o
g
r
a
m
 
p
r
o
v
i
d
e
s
 
f
o
r
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n
a
l
y
s
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s
 
o
f
 
l
i
n
e
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r
,
 
a
d
d
i
t
i
v
e

m
o
d
e
l
s
,
 
i
n
c
l
u
d
i
n
g
 
f
i
t
t
i
n
g
 
c
o
n
-

s
t
a
n
t
s
 
f
o
r
 
c
l
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s
s
i
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c
a
t
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o
n
 
v
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r
-
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t
e
s
 
a
n
d
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h
e
i
r
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r
s
t
-
o
r
d
e
r

i
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t
e
r
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i
o
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a
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d
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l
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r
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e
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c
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M
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E
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u
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B
a
s
i
c
 
H
a
r
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y
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d
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d
.
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c
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o
p
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L
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i
v
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l
y
 
b
y
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o
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o
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y
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Steering Committee Meeting

The EIN Steering Committee met on February 27, 1969 to develop guidelines for
operation. Those present were Demos Eitzer, Dan Bernitt, Dave Blackwell,
Lorraine Borman, E. P. Miles, Jr. , Robert B. Smith, Torn Keenan and Hal King.

The Steering Committee agreed that the EIN technical representatives should be
invited to meet at the Harvest House Motel, Boulder, Colorado on April 14 when
the Steering Committee will present its recommendations.

Much of the discussion at the February 27 meeting dealt with the organization to be
needed for support of the network and the ..,)roblems of refereeing programs sub-
mitted and their documentation.

Organization

On the subject of organization, it was agreed that an executive committee of six
members should be elected in April. To accomplish this, Tom Keenan will appoint
an interim nominating committee to submit nominations to the technical representa-
tives before the April meeting. In the meantime, suggestions for nominations to
the Executive Committee are welcome. Please write to:

Dr. T. A. Keenan
EDUCOM
9650 Rockville Pike
Bethesda, Maryland 20014

The Steering Committee feels that the following should be standing subcommittees
of the Executive Committee:

1. Nominating Subcommittee
2. Financial Subcommittee
3. Subcommittee on Refereeing
4. Subcommittee on Operations
5. Subcommittee on News Publications

The chairman of each subcommittee will be a member of the Executive Committee.
The Financial Subcommittee will be the Executive Committee itself. The other
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subcommittees should be composed of interested and willing people whether or not
they are elected to the Executive Committee.

The Executive Committee will act in an advisory capacity to the director of the
EIN project and the management of EDUCOM.

'Refereeing of Programs

The Steering Committee feels that it will be very important to establish a system
of refereeing of programs to be published in the EIN Directory.. To encourage
people to referee a program, it is proposed that the institutions submitting the
program provide access and time to the referee for his tests of the program, with-
out charge.

To be able to referee and review programs we need a list of people willing and
competent to do this work and the programs to be refereed. To get this started
the Steering Committee adopted the following motion:

"Dr. Keenan is dir?,cted to take steps to communicate with the
institutional representatives and the technical representatives to
solicit programs for submission and consideration and lists of
competent people to referee programs in certain categories of
interest."

Therefore, please send the name and address of potential referees, together with
a statement of their special area of competency to Dr. Keenan at the address
given above. As program write-ups are received, the Steering Committee will
match program to referee. Guidelines to refereeing will be prepared by the staff.

Other subjects

The Steering Committee strongly recommended that the EIN Directory not be
restricted to stand-alone applications programs. A criterion to be used in con-
sidering systems and sets of subprograms for publication was proposed ad: such
programs will be considered when a unique capability results and when the docu-
mentation includes actual sample problems.

The referrer and the referee will have to determine whether a program submitted
can be effectively used by an outsider. The question was raised as to what is
meant by testing of a complex system such as a Remote Job Entry system. The
sense of the group was that such systems may be unreasonable to test in the same
sense as a stand-alone program but that should not prohibit their entry into the
directory and their use.

NSF Regional Computer Projects

Participants in EIN should be aware of the regional computer experiments sponsored
by grants from the National Science Foundation. Several of these projects are

2
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publishing newsletters and have other materials of value to distant users of com-
puter service. The ten projects are being conducted at:

Carnegie-Mellon University
ten colleges and seven secondary schools

Cornell University
five colleges and eleven secondary schools

Dartmouth College
nine colleges

Illinois Institute of Technology
nine colleges

University of Iowa
ten colleges

Oregon State University
five colleges

Purdue University
seven colleges, four remote Purdue campuses and four
secondary schools

St. Anselm's College
four colleges

Southern Regional Education Board
thirteen colleges

Stanford University
four colleges and one secondary school

In addition to these, a group of 66 New England Colleges are developing the "New
England Regional Computing Program" (NERComP). The program coordinator
for this program is Mr. Roger Gaunt, addressed at Room 39-513 at the Massa-
chusetts Instituie of Technology.

On the other coast of the country, the UCLA Campus Computing Network recently
held a meeting attended by representatives of about 39 California colleges plus the
California State Colleges for the purpose of organizing a cooperative computer
network. Mr. Kenneth Tom of UCLA chaired the meeting which resulted in forma-
tion of a working group to prepare guidelines--much like the EIN Steering Commit-
tee. The working group is chaired by Dr. Forest Harrison of the Claremont
Graduate School.

Reference Manual on Computer Terminals

David Freeman at the Triangle Universities Computation Center (TUCC) has pro-
duced a very interesting reference manual on the terminals being used at TUCC.
Although somewhat specialized toward local needs, the manual contains consider-
able information of general interest and utility. Covered are the model 33 tele-
typewriter, IBM models 2741, 1050, 1978 and 2780, as well as the 1130 and
models 20, 25 and 30 used as terminals.
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EDUCOV
March 12, 1969

TO: EIN Technical Representatives

FROM: T. A. Keenan

The provisions of the Office of Education grant providing

funds for EIN require that we determine and report costs

that the participating institutions incur in connection

with EIN. Examples of institutional costs include:

personnel
fringe benefits
travel
telephone
computer time

We are interested in totalling these costs in the categories
shown on the tear-off slip at the bottom. However, if this

breakdown is not conveniently available to you, please fill in
the name of your institution, the total estimated cost, sign
the slip and return it by March 30th.

To: EDUCOM
100 Charles River Plaza
Boston, Massachusetts 02114

for quarter Jan. 1-March 30, 1969

Institution reporting
Personnel and fringe benefits
Travel and telephone
Computer time
Other (please explain)

Total

ehp.
75
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Report on the Publications Program

Over the past several months the EIN staff has made appreciable
efforts toward development of a publications program. Tho EIN
Newsletter will be a small part of that program. We expect to use
The Newsletter to report to participants on developments, plans,
meetiiigs, Jirriulties, etc. We will also try to pass on interesting
items not directly rlated to 13[N. The Newsletter will be issued
whenever there is material to be reported.

A draft version of a Documentation Standards Handbook has boon pre-
pared and distributed to the current mailing list of Tech Reps. This

handbook is intended as a guide to what is desirable for an E1N catalog
entry. Suggestions to help us in developing a revised version will

be appreciated. If you have not received a copy please write to:

Dr. T. A. Keonan
EDUCOM 0 r

9650 Rockville Pike
Bethesda, Md. 20014

Mr. R. D. Ferguson
EDUCOM
100 Charles River Plaza
Boston, Mass. 02114

In response to an earlier request for titles of interesting computer
programs, ten institutions sent in the titles of 267 programs. hese

have been classified and reported in a paper titled ElN Program Mix.
The purpose of this paper is to present a preliminary picture of the
types and distribution of programs that could be available through
EIN. If you would liketo receive a copy, please drop a note to either
of the addresses given above.

The staff, supported by the valuable advice of the Steering Committee
and other Tech Reps, is arriving at a picture of the structure of the
EIN Catalog. The documentation available through EIN will contain
at least two levels; 1) the catalog and 2) back-up documentation.
Back-up documentation will consist of all the technical description
of a program and its operating environment that we are able to obtain.
It will be available on request for each program at a reasonable
cost. The FIN Cataloa. will be divided into four basic sections and
will be disfYibuted to all participants. The four sections with their
tentative content will be:

76

1. Description of Participating Facilities: a statement
and diagram of the current equipment configuration;
identification or description of the operating systems;
description of the pricing algorithm in use.
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2. Index of Programs: probably both by classification
and by Keyword in Context.

3. Functional Abstract Section: statement of the prob
lem to be solved and the features of the available
program; approximately 300 words (or I page) long.

4. Catalog Entry Section: intended to make possible a
preliminary use of the program described. It will
consist of about 10 pages and will contain at least:

(a) a functional abstract;
(b) instructions to users;
(c) a sample of input/output and pricing.

It has been suggested that some of the above sections be distributed
separately. We think this idea should be evaluated after the initial
distribution of the Catqlog.

Some progress has been made on preparing catalog entries. As a re-
sult of a visit to Northwestern University, documentation has been ob-
taiLed on about 40 programs, seven of which have been converted into
catalog cntries. A sintilar visit is planned to the University of Penn-
sylvania to gather documentation. Other Afisits will be scheduled in
the near future. Our goal is.to develop a library of documentation
and a supply of catalog entries to support an initial distribution of
an MN Catalog in June 1969.

A preliminary version of a Network Directory has been developed that
identifies and describes networking activities in North America. We

assume that the Directory is incomplete and that it no doubt contains
inaccurate statements. We would appreciate corrections and additions
from those receiving the limited distribution of this preliminary
version.

Steering Committee Report

The Steering Committee formed at the January meeting has met twice to
prepare a report to serve as guidelines for the operation of ElN. The
report was adopted at the Poulder meeting of Tech Reps, April 14, and
will be distributed as soon as possible.

An Executive Committee of six elected members and ex officio members
is recommended. Three standing subcommittees with chairmen drawn from
the lixecutive Committee were decided on. The Steering Committee has
made a strong recommendation that programs entered in the EIN Catalog
be reviewed by experts so as to make the Catalog the equivalent of a
professional publication for programs.

Major attention has been paid to a diagrammatic description of the
functional activities necessary for the operation of ElN. Through this
diagram, one can see how users, Tech Reps, the EIN staff, and external
reviewers arc to interact.

2
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Boulder Tech Rep Meetiu

The techncal representatives met at Boulder, Colorado on April 14,
1909. They reviewed and adopted the report of the Steering Committee.
The committee was then dissolved with an expression of appreciation for
its fine work. A six-member Executive Committee was elected con-
sisting of:

Dr. Daniel Bernitt
Dr. Lorraine Borman
Dr. Demos Fitzer
Dr. Thomas E. Hulbert
Dr. E. P. Miles, Jr.
Dr. Edward F. Staiano

Pennsylvania State University
Northwestern University
The City University of New York
Northeastern University
The Florida State University
Bucknell University

A motion was adopted stating that the Director of the FIN project
is to be an ex officio membei of the Executive Committee and its
chairman. Three standing subcommittees were established. These arc:

Subcommittee on Validation and Documentation (Dr. L. Borman,
chairman)

Subcommittee on Billing and Accounting (Dr. D. Bernitt,
chairman)

Subcommittee on Operations (Dr. E. Staiano, chairman)

Each subcommittee is to establish its own membership and report to
the Executive Committee at its first meeting on May 14th.

To be effective, FIN will need the participation of many people in
many roles. lt will reed people to work on and assist the above
subcommittees. It will need people to act as external reviewers of
programs and documentation that is submitted for the Catalog. It

will depend on volunteers acting as professionals in Tiirthering the

use of computational facilities in education. Because of these needs,
we are going to build a file of resumes of people who arc willing to
act in such capacities. We ask all who are interested or who can name
others to send Tom Keenan the resume of the interested party. Mini-
mally, names submitted will be added to a mailing list of "interested
parties" so that they will receive future issues of the Newsletter.

Under the grant from the U.S. Office of Education and the National
Science Foundation, BIN has approximately fourteen months remaining
in which to publish and maintain a catalog and to demonstrate that
people will make use of remote computational facilities. Therefore,
it will become important to find users for the programs being cata-
logued. This fact was discussed by the Tech Reps at the meeting.
Many felt that some kind of informational campaign will be required
to bring the availability of the BIN service to the notice of users.

Partially in response to the need to attract users and to avoid putting
any unnecessary barrier in the way of the user, it was proposed thaL
some kind of "balance of payments" system could be developed so that

78
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credit rather than cash could be used for at least some of the antici-
pated off-campus use. This interesting idea has been referred to the
Subcommittee on Billing and Accounting for further development.

To encourage submission of programs to the Catalog, the Subcommittee.
on Operations will similarly consider a plan by means of which pro-
fessional journals and departments in colleges and universities will
be notified when programs pertaining to those professional subject
areas are published ih the Catalog.

The Tech Reps further decided that the EIN Catalog should not be lim-
ited to stand above applications programs. It was agreed that certain
sets of subroutines and certain programming system:; (e.g., GPSS) also
should be considered for cataloging even though complete (or adequate)
descriptions may not be possible within the limitations of the catalog
entry itself.

SIGUCC to Meet in Boston

The ACM Special Interest Group on University Computer Centers has or-
ganized a panel discussion on time-sharing sexvices provided to small-
er institutions through university networks. The panel will be led by
Dr. Arthur Melmed of the National Science Foundation and will be held
at the Spring Joint Computer Conference, May 14th at 8 PM in the Inde-
pendence Room East.

In Announces Spring Seminar

A retreat-type seminar is planned for May 9th and 10th at Chateau Louise,
Dundee, Illinois. Seven workshop*s will attempt to deal with specific
computer-based teaching exercises. For further information, contact
Project Manager, Ronald Stiff, IIT Regional Computer Network, Chicago,
Ill. 60616.

EIN NEWSLETTER
EDUCOM
100 Charles River Plaza
Boston, Mass. 02114

April 1969 No. 2
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E1N TECH REPS MEET

Prior to the Spring Council, the Educational Informa-
tion Network ( E IN ) Technical Representatives met at
Boulder to review the report of the Steering Committee.
The report set forth guidelines. for the operation of
EIN, recommended the election of an Executive Com-
mittee of six members, and further recommended that
programs entered in the ELY Catalog be reviewed by
qualified people before publication. The Tech Reps
present adopted the report, and the Steering Com-
mittee was then dissolved.

An Executive Committee of FAN was elected, with
Thomas Keenan, Executive Director, EIN, as e.v officio
member and Chairman. Other members are:

Daniel Bernitt
Lorraine I3orman
Demos Eitzer
Thomas E. Hulbert
E. P. MilesIr.
Edward F. Staiano

The Pennsylvania State University
Northwestern University
The City University of New York
Northeastern University
The Florida State University
Bucknell University

The Chairman reviewed the EIN publications pro-
gram to date. An EIN Newsletter has been started, and
a preliminary version of a Directory of Information

?

!.

Networks mu! Network Activities prepared. An FIN
Program Mi.v, listing the programs submitted by par-
ticipating universities, has been published for partici-
pants in EIN, along with a draft version of a
Documentation Statulards. Handbook. The latter defined
the form of a catalog entry for the EIN Catalog and
offered a model. The Tech Reps accepted the format,
with some modifications, as a working model for the
initial effort. Work is now in progress on the EIN
Catalog; it will have four basic sections:

Description of Participating Facilities;
Index of Programs;
Functional Abstracts;
Catalog Entries.

In addition, backup documentation, consisting of all
of the technical description of a program and its oper-
ating environment that has been collected, will be avail-
able on request for a reasonable cost.

Further information can be obtained from

r. T y Tr olt
t

EIN Tech !Reps consider the Steering Committee report.

8 EDUCOM a May 1969
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DOCUMENTATION STANDARDS HANDBOOK FOR EIN SOFTWARE CATALOG

Introduction

The Educational Information Network (EIN) is an EDUCOM program,

jointly sponsored by the National Science Foundation (NSF) and the

U. S. Office of Education. The major objective of the program is

to enable EDUCOM colleges, universities, and educational service

organizations to share their computational resources among inter-

ested users at member institutions. To accomplish this objective,

a catalog describing the available resources is required, as well

as some specific procedures for creating and maintaining the effi-

cient use of the resources.

The catalog listings will provide the information necessary to per-

mit a user to identify and locate those computational resources of

potential utility. After selecting the resource that best answers

a particular need, the user will then prepare data according to

the required format and send the input to the selected resource

center for processing. A record-keeping system will assure the

resource center of reciprocal credit or payment for its services

and will, in addition, monitor the progress of resource utilization

throughout the network.

To expedite the technical aspects of this process, it is necessary

for EDUCOM to receive properly prepared documentation from parti-

cipating institutions through their designated technical represen-

tatives. The purpose of this handbook is to define the documenta-

tion standards for programs submitted.

The EIN staff recognizes that present documentation at participat-

ing institutions does not exist in any common format, and that in

many instances the documentation submitted will not easily meet

84 67 1



the format specified in this handbook. However, it is imperative
that all information requested heroin be included, regardless of
the format chosen.

It is hoped that this handbook will establish a useful standard
for documentation, clarify the definition of a catalog entry, pro-
mote more efficient maintenance and use of the catalog, and there-
by 'contribute to the efficiency and effectiveness of the EIN pro-
gram.

Documentation Criteria

Documentation that meets the EDUCOM standards must include the
amount of information necessary to inform a prospective user of
the precise problem that the program was designed to solve, and to
enable a user to prepare the required input and obtain the desired
results. For extended systems of programs, the catalog entry
should identify the capabilities of the system so that the reader
can judge the value of studying references in more detail.

The central item in a catalog entry will be a 300-word program
abstract that summarizes the functional features of a program and
clearly states those processing options which make it useful.
While abstracting is known to be somewhat of an art form, we be-
lieve that careful attention to detail in the content of the ab-
stract is more important than strict attention to form.

Each catalog entry will be carefully checked for the inclusion of
the information items specified in this handbook. Those defi-
cient in terms of content will be returned to the submitter so
that he can supply the missing items.

2
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Catalog entries and supporting documentation will be sent to an

authoritative reviewer before inclusion in the catalog. The re-

viewer will recommend concerning publication, based on the unique-

ness of the program, the sufficiency and clarity of the documenta-

tion, and his experience in using the program at a distance.

86
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EIN STANDARD DOCUMENTATION REQUIREMENTS

FieZd
Definition

0. DESCRIPTIVE TITLE This title is the name that describes
what the program does.

4

1. CALLING NAME This item of information includes thecall name or loading name of the pro-gram, including any symbols that mustaccompany the program name for identi-fication purposes in the center's li-brary.

2. INSTALLATION NAME Enter the name of the university com-puter centcr at which the program is
presently operating and the location(if different from the university).

3. AUTHOR(S) AND The author of the program is usuallyAFFILIATION(S) the person who did the actual program-ming and design work. If these tasks
were separate, please list both par-ties and their present departmental
affiliations (specific office in the
university or particular research lab-
oratory). An author may request that
his name not appear in the published
catalog.

4. LANGUAGE The programming language in which theprogram is written.

5. COMPUTER The computer on which the program ex-ecutes.

PROGRAM AVAILABILITY Specify whether program decks and/or
listing are available on user request.
Identify the program libraries fromwhich copies may be obtained.

7. CONTACT Person(s) to contact at the operating
installation for further information.

87



Field (continued) Definition (continued)

8. FUNCTIONAL ABSTRACT This information is central to the cat-
alog entry. It should contain the fol-
lowing.

88

a. DESCRIPTION OF THE PROGRAM--
problem that the program is de-

signed to solve should be described in
such a way as to help the reader to
identify elements that may be analogous
to his own problem. While this descrip-
tion must be brief, it should clearly
identify the conceptual limitations of

the program.

b. METHOD OF SOLUTION--
When the method of solution is well
known or documented in standard publi-
cations, it should be identified by

reference. Modifications to well-known
methods, new methods, or novel combina-
tions of methods should be fully de-

scribed to indicate their applicability.

c. SPECIAL FEATURES OF THE PROGRAM--
Processing features and options that
contribute to the uniqueness of the
program should be summarized. Types
of input and output should be discussed
in terms of their potential value in

solutions of problems.

d. REFERENCES--
Any books, periodicals, or other sup-
porting literature related to the pro-
gram and its methodology should be
listed for the reader's benefit.

5
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Field (continued) Definition (continued)

9. USER INSTRUCTIONS This item will be the basis for data
preparation. Hence, instructions re-
garding data requirements should be
clearly and explicitly stated as fol-
lows.

6

a. INPUT PREPARATION FORMATS AND OPTIONS--
These instructions provide the user
with the information necessary to pre-
pare his data for input to the program
in terms of the

(1) precise definition of all vari-
ables;

(2) exact format and arrangement of
input parameters;

(3) required card or tape format for
all input data and sequence of
control statements, if required,
for processing.

b. OUTPUT FORMATS AND OPTIONS
These instructions will clearly explain
all output variables and the choices of
formats available for selection. Some
note regarding accuracy of results also
should be included.

c. DATA RESTRICTIONS--
The user must be provided with a full
explanation of any data restrictions
such as those constituting illegal in-
put, numerical or data-set limitations,
and the number of or size of the data
sets that can be handled by the pro-

' gram.

d. PROCEDURAL REFERENCES
Manuals, detailed documentation, etc.,
required to use the program.

10. COST ESTIMATE A statement of the number of computa-
tional units used for processing the
sample problem should be provided to
give the user an idea of potential time
and costs.

C
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Field (continued)

11. SAMPLE INPUT/OUTPUT
MODELS

Definition (continued)

This item will help the user to under-
stand all of the aforementioned infor-
mation quickly and easily. A sample
test case with graphic illustration
(printouts) of real results provides
a clear example of the program's fea-
tures. A description of the sample
problem and the input data required for
processing should be included.

Model Catalog Entry

A model catalog entry for a program submitted by Northwestern Uni-

versity has been reproduced on the following pages. The entry is

representative of the type that we hope to receive from submittors.

Constructive suggestions for improvement of the format and/or the

definitions are welcome. Any suggested changes will be placed be-

for the BIN Executive Committee.
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DESCRIPTIVE TITLE FORTRAN Program for Evaluating Internal
Consistency and Single-Factoredness in
Sets of Multilevel Attitude Items

CALLING NAME ATTANAL NUCC048

INSTALLATION NAME Vogelback Computing Center,
Northwestern University

AUTHOR(S) AND
AFFILIATION(S) Donald G. Morrison, Council for Inter-

societal Studies, Northwestern University

Donald T. Campbell, Department of Psy-
chology, Northwestern University

Leroy Wolins, Iowa State University

LANGUAGE CDC FORTRAN IV

COMPUTER CDC 6400 (341 O.S.)

PROGRAM AVAILABILITY Deck and listing presently avai.lable

CONTACT Lorraine Borman, EIN Technical Represent-
ative, Vogelback Computing Center, North-
western University, 2129 Sheridan Road,
Evanston, Ill. 60201.
Tel.: (312) 492-3682

FUNCTIONAL ABSTRACT

ATTANAL is a FORTRAN IV program for evaluating internal consis-
tency and single-factoredness in sets of multilevel attitude
(scale) items. The user may test the assumption that responses
summarized in single scores reliably refer to a common trait,
attitude, or factor being measured.

The analytical method employed avoids the Guttman unidimension-
ality requirement commonly associated with a reproducibility
coefficient. Arbitrary or chance levels of reproducibility as
well as singular tests of significance are replaced by measures
of high internal consistency, reliability, and single-factored-
ness. Dichotomously scored items arc replaced by multilevel
responses, thus reducing the occurrence of irrelevant difficulty
factors among the intercorrelation of items.

6/69
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The program operates on data cards containing one-digit scores
for each item; these are converted from response language to a
scoring language to emphasize the significance of large scores.
Separate analysis of Pro- and Con-items minimizes the effects ofresponse-set and direction-of-wording effects. The polar-choiceformat of responses eliminates ambiguity of response effects and
allows attitudes to be located on dimensions anchored by positive
statements at either pole.

The program produces (for each item and the total set) the means,standard deviations, and a table of intercorrelations among itemsand sums. Using the Spearman-Brown Corrected Split-Half Method
of Reliability, the program then produces a Kuder-Richardson Co-efficient of Reliability based on item variances proportional
to the number of items scored.

A modified factor-analysis procedure is applied to the data to
obtain a test of single-factoredness. Using the intercorrelations
among items, the program approximates optimal factor loadings andproduces a commonality estimate (112) for each factor. A converg-
ent solution is acceptable only if there are no negative factor
loadings. If no convergent solution is found within 20 itera-tions, the program halts and prints the last iteration.

The inter-item correlation matrix, the residuals matrix, as well
as the mean and sigma for residuals is also reported. A Lawley
chi-square test of significance is then applied to residuals,and the program produces a listing of factor loadings, the resid-
uals matrix, and the Lawley chi-square with appropriate degreesof freedom. In addition, the program computes an index that
purports to measure the relative closeness of each measure to
single-factoredness: this index should approach 1.0 in single-
factoredness tests.

92 2
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USER INSTRUCTIONS

Data Format Regulations

A. Several separate sets of data can be run by following one set
of control cards and data with another set for as many sets aS
desired. Up to (47) items may be correlated and used in the anal-
ysis. There is no limit to the number of subjects. Each item in
the scale must be classed as either A-positive (Pro-) or B-positive
(Con-) for certain analyses.

B. Control Cards are to be punched as follows.

1. Problem Cards

Columns Name Contents

1- 2 ITEM number of items in scale
3- 5 NOSUBJ number of subjects
6- 7 NOXTR number of extra variables to

enter correlation analysis only.
8-12 blank

The following columns contain
1 if item is A positive
0 if item is B positive

13 first item
14 second item
15 third item

59 47th item (if used)

2. Title Card

Columns 1-53, which may contain any alphanumeric informa-
tion.

This is used to title the output.

3. Variable-Format Card

The format card specifies the column locations of the data. It
is best illustrated by example: for a typical 8-item scale (10 X,
8 F 1.0, 2 F 2.0, F 3.0, 5 F 1.0), which means:

a. skip the first 10 columns (10 X)
b. take the 8 items from columns 11-18 (8 F 1.0)
c. A-positive total n columns 19-20i

(2 F 2.0)B-positive total in columns 21-22

6/69 3

E6

continued

93



9 4

EDUCATIONAL INFORMATION NEMORK
EDUCOM

d. grand total in columns 23, 24, 25 (F 3.0)e. five extra items in columns 26-30 (5 F 1.0) to entercorrelation analysis only.

C. Data-Card Preparation

Data cards should be prepared in the following manner.
1. The user should use the first group of columns for ident-ification of the subject and any other information thatwould be useful to have with the data cards. This groupof columns may be as large as is needed. The variable-format card will contain instructions to skip thesecolumns on reading the data cards. For example, for a10-column I-D, the variable format will begin (10X . . ).This information is not necessary so A may be absent.
2. The items on the scale follow next and take up as manycolumns as necessary.

3. The next three items are

a. the sum of the A-positive scores;b. the sum of the B-positive scores;c. the sum of all the scores for that subject.
4. Next are any other measurements that may be desired.These may be entered into the analysis of correlation,mean, and standard deviation without disturbing the itemanalysis of the elements of Part 2.

D. Card Order

1. NUCC system cards

2. Control cards

a. problem card
b. title card
c. format card

3. Data cards

(2 and 3 above may be repeated for other sets of data as required.)

4
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SAMPLE INPUT

VI.f;PP,CHWAVOP1110904,Cm4700, AllANAL

L1nRAPY(AlIANAL)
L6no
08072 10010011

MANA(,EmFNT

forolF1.1),(F.
02? 414444s3)416.w4
02? 44434.14t4Iniclj,11

n??
o?? 433443?41114?(;'

ah11344443hii?1,4
02? 434441141413?1?
02? 134341331)13?ft1
022 43334414141220%-.
077 113344441214eN2
072 14134414141124
027 134334/41511/m,'

134334e4VIWtt?
022 1?33..36e1l211e3,
02p 41143144041?4?
n?? 4?3334131?11?4?
022 144441141312/n7
072 130330340/1p1Vi.
02? 144.041211?12/4,:
02? 334144141509?41
0?? 111443(?31013234
022 4343e1e41211e34

022 1324111109071$.4
n?? V431321210071
nTp I 32:3?13161041-i
0?? 17342113040A114
02p 103330,,n010vIe3
n?? )41214;:!312ofslt,0

OP? 122233/?091;4112
opp 1203141107071"e

0?7 024112111103144
027 P0121113010613,
027 1314010106114
02? 031400010,10404-?

022 1113202206014144

027 03010030030400
02? 12411411110412
022 033200100614104
0?? 120300API/40711,,
077 1113211003171.:,
02? 120232110bO710
027 1104001006010/2
022 11(1112100104OQ
np?
n2?

o10211e0o207.',
44.3093C01o0414

022 0u01000001olc!
0?? 000000110101u/4
022 110000010201034

Jo 0T1ERRACK

6/69 5
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SAMPLE OUTPUT

0807201 22 E4G1NEER1NG MANAGEMENT
NI1MpEll OF VAR/ARLES

* 11

J. UTTERRACK
01100101

NOMPER OF SURjECTS IN THIS OROUR
reVARIABLE mFAm sto. on,. VARIANCE sum sum nF 505.irFmot 1.003 1.416 2.004 137.00 403.001rFm02 2.556 1.255 1.574 184.00

502.001TEM03 2.333 1.538 2.366 168.00 56n.00ITFM04 2.569 1.161 1.347 185.00
571.00TTEM05 2.278 1.567 2.457 164.00 54A.00tr1m06 2.153 1.526 24328 155.00 499,00ITEM07 10175 1.186 1.407 135.00
353.00TEM08 2.333 1.404 1.972 168.00
532.00

A POS,
9.444 3.845 14.786 680.00 7472.00

P POS. 8.556 3.623 . 13.124 616.00 6202.00
ARANO 19.242 6.685 44.689 1.313.40 27131,54CORRELATIW" MATRIX.

R NAT

VAR

SECTInN 1

ITEMOI ITEM02 I1EN03 ITEM04 ITEm0S 1TtM06 ITEm07 TTEm0R A POS, q PnS. GkANn

17E1101 1.000 .174 .474 .197 .526 .183 .110 .848 .007 731 .A92

ITEN02 .174 1.000 .246 089 .264 .190 4214 .248 567 .328 .800

ITE1403 .474 .246 1.(100 .105 .C16 .224 .nA2 ,A1 1 .765 49? .710

ITEN04 .197 .019 .105 1.000 .020 4069 .216 .202 .195 .483 .160

ITEN0S .526 .264 .516 .ueo 1.000 .212 001 604 .s7n .:26740

1TFM06 .183 .190 4224 069 .21? 1.000 .141 .265 .6;.?n

ITER07 .I1e .274 .062 .e16 .307 .143 1.000 .198 P29 59n .447

rIEN08 .548 .245 .613 .zoe .604 .765 .195 I.00n .765 636 ..7m4

A PCS.
.507 .567 .765 .195 .570 .620 .229 .765 14000 .600 .900

Fl PCS,
6733 .325 .492 453 .774 .260 .5R1 004 .60n 1.000 .R87

GRAM)
.692 .500 .710 4360 4747 .496 ..44? .794 ,900 .88' 1.000

96
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0807201 22 ENGINEERING MANAGEMENT jelEWN5Y STUDY
nlIon101

SpLIT..HALF PEL1A4ILITY= .7qn

KUOER..RICHARDSON FOR TOTAL = .748

KODER-RICHARDSON FOR A Pns. ToTA1= .726

KUDER..RICHAADSON FUR ti POS. ToTAI.= .447

INFERED AVERAnE INTER..ITEM CORRELATION

FROM SPLIT..+ALF .273

FROM KOOER..PICHAPOSON(TOTAL) .270

FROM KODERATCHAPOSON(A P051 .399

FROM KUOER-RICHAROS0N(8 POS) .168
A.A. AVE.= 246
8.14 AVE.= .275
A.R. AVE.= 0(17
TOTAL AVE.= OAT

CORRECTED ITEM TOTAL

ITEM RUT/C(1R

CORRELLTIONS

1 .554 A POS
2 .34n 8 POS,

8561 8 POS.
4 .19A A POS.

.6I P POS.
6 .298 8 POS,
7 .288 A POS,
A .670 A POS,

6/69 7
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EDUCW.1

0$107201
ENGINEIRING

PC01ACFM1..NT
J. IITTF.PrIACKITERATION Tr FIRST FACTOd

L(AulNe0.6 "1100101SUM 2/2?1 16401 26440 gg 2/449 1626/ 1.31C e0,71H SC .307 411c) 017 603P 6374 OA/ v4.1 .4W?
26527 16S9R 2,557 937 ?6n21 1.174 1.1414, 3.13,

AII) 625 .3ir, .632 .23 .A9d 6340 .34A 77CH SC 63'41 615A .4n0 0$4 .4AI
,Ano

2.611 1.61c) 2.640 951 2030 1.402
ACT) ,615 196 .64? 23; ,714 .341 140 .79A
H SC .4n4 1.5n .4)3 054 .1.0 .116 .1i? 416

2.624 16642 2.AF,2 051 2.(M9 1.401

1:16 4714
$.01()01;

ACT) 4617 1(40 .644 .231 .718 6141H SC .406 .159 6414 .052 gIb
.116 .12? A41
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0R07201 22 ENGINEERING MANAGEMENT J.

PPECICTED C0RRETATICN MATRIX

PPEC R SECTInN

VAP ITEM01 ITEM02 ITEm03 ITEm04

OTTERRACK

ITEm0c ITFmn6

01100101

ITEm01 ITFmnn
ITEmn1 0.000 .254 .410 .147 .45n .217 .??? .511
ITry02 .254 0.000 .257 .W42 .280, .136 .114 .12n

ITF003 .410 .257 0010o 004 .462 019 .2?C .C14

ITFmn4 .147 .092 .149 n.000 .16F .079 .0A1 .1n;
ITFpn5 .45R .286 .462 .166 0.000 .p49 .2c1 .C76

ITFpn6 .217 .136 .219 U79 ?45 0.000 .11'4 .271
ITEN07 .222 13q .225 .UH1 .251 .119 00(0 .241

ITEmOR .511 .320 4516 .105 .576 .273 2R0 n.00A

RESIDUAL PATRYX

REST() SECT1nN I

VAR ITEm01 1TEmn2 TTEpo3 1TEM)4 ITEmnc I7F0.106 TTFmn7 ITFmon
ITEN01 0.000 -.080 .n64 .050 .06n -.034 -.1114 n17
I1Fmn2 ..nR0 0.000 -.011 -.001 -.02? .n55 .11S .074
ITEm03 .n64 -.n11 0.000 -.044 .054 .005 -.164 .nci?

ITEmn4 .n50 -.003 .*.044 n.0Jn -.146 .11 01A
!Mins .n69 -.022 .014 -.146 0.000 -.031 .1156 .npn

ITFmn6 ..n34 .055 .005 -.009 -.033 0.0(10 074 -.Ong
ITFm07 -.104 .135 -.163 .1i5 .n5A .r?4 noon -.flat;

ITFmn8 .037 -.074 197 .016 .02R ..nn8 -.ORS "..non

MEAN RESTOuAt FOHALS .00031
SIGMA OF RESInlIALS IS .07370

6/69 9

continued

99



C
>

N
A
P
T
4
W
E
S
T
E
R
N

N
I
V
E
R
S
I
T
Y

F
I
N
A
L

R
F
S
U
L
T
S

C
O
M
P
I
/
N
A
L
I
T
I
E
S

M
A
X
/
m
U
m

L
I
K
L
I
M
O
O
n

P
R
O
G
P
A
m

N
u
p
.
R
E
R

n
F

I
T
E
q
A
T
I
m
o
S
=

T
O

F
x
7
0
4
C
T

r
F

P
F
S
T
n
H
A
L

F
A
n
T
n
u

S
1
1
1

n
F

s
n
f
l
A
p
F
c
=

c
1
.
4
6
4
.
,
,
4
4
A
,
F
-
0
1

.
0
,
4
4
1
,
2

.
4
7
o
,
,
S
R

4
4
Q
7
7
9

.
1
1
0
5
2
2

.
5
0
2
1
2
7

.
0
1
7
%
0
R

.al
S
P
E
C
I
F
I
C

V
A
R
I
A
N
n
E
s

.
5
5
0
7
7
1

.
8
8
9
4
7
P

.
4
R
7
R
7
-
4

.
4
o
.
.
.
p
7
s
o
c

.
4
4
9
2
0
1

F
A
C
T
O
R

L
O
A
O
I
N
r
t
S

.
6
7
0
4
.
1
q

.
3
3
2
4
4
;

7
0
6
4
6
0
n

.
1
q
2
g
M
7

7
4
7
1
R
0

4
1
1
.
v
,
1

?
.
4

I

C
O
R
R
E
L
A
T
/
O
N

1
.
0
0
0
0
0
0

I
N
P
U
T

M
A
T
R
/
X

.
1
7
3
5
4
t

A
N
O

R
E
S
I
O
U
A
l

4
r
4
P
R
a

'
4
A
T
P
I
X

1q700°
.7A

411
.
0
4
9
4
0
1

1
.
0
0
0
0
0
0

2
4
5
b
7
q

0
P
R
I
P
q

.
?
0
,
4
1
7
4

.
)
)
4
V
i
t

-
.
0
0
0
g
4
A

.
0
1
0
1
0
3

1
.
0
0
0
0
0
1

.
1
0
R
1
R
1

.
1
1
1
t
o
l
O
n

,
i

.
,

0
6
7
6
S
s

.
0
2
5
0
6
3

,
n
3
1
5
0
1

1
0
n
0
f
l
o
n

.
0
7
n
,
1
4

,
0
2
8
7
0
R

.
0
1
7
4
4
4

-
.
0
0
g
q
1
0

-
.
1
7
P
0
3
1

1
,
0
1
n
I
n
n
n

.
,
1
1
A
s
o

1
.
'
,
.
.
n
1
7
!
,

-
.
.
.
0
2
7
A
1
4

0
5
8
4
9
0

.
0
8
6
0
4
1

I
R
6
6
4
1

.
0
0
1
4
7
7

-
.
1
?
5
4
4
?

0
0
R
A
4
c

.
1
,
-
,
1
7
s

-
.
0
7
1
4
1
5

.
1
.
1
0
,
;
1
5

,
7
,
4
4

-
.
0
0
1
2
Q
0

-
.
0
2
7
0
8
7

.
0
3
2
5
6
7

0
4
3
A
R
4

-
,
(
1
,
1
4
1
n
1

.
"
4
.
1
,
,

.
.
.
i
r
-
,
,
,
3
1

-
.
.
)
7
1
.
,
,
-

C
m
y
-
S
O
U
A
0
F

F
n
o

L
A
W
L
E
Y

T
E
S
T
=

3
1
.
3
1
9
9
1

N
O

c
E
G
.

F
R
E
E
n
A
m

I
S

2
0

w
O
t
I
N
A

I
N
n
E
x

o
F

s
f
k
i
s
i
F

F
A
n
T
n
o
r
n
N
F
s
c

S
.
C
m
A

'
4

.
3
0
8
2

S
t
r
i
m
A

O
F

R
E
S
I
O
O
A
L
S

E
V
I
A
L
S

(
1
4
9
1

F
x
P
F
c
T
F
r
i

S
T
G
m
A

r
i
I
l

I
h
n
E
X

E
Q
U
A
L
S

.
9
3
4
8

.
4
.
1
,
4
)
8

.
>
°
1
1
6
4
4

.
,
0
4
6
3
2

'
"
1
1
!

.
1
'
4
4
;
1
7

I
.
o
n
n
o
w
)



E1)U6OM EDUCATIONAL INFORMATION NETWORK

COST ESTIMATE

The job listed on the Sample Input consisted of 7: cases and 8
items. Total running time was 2.417 seconds for central-processor
time and 24.159 seconds for peripheral-processor time. Chargeable
computer time was $1.00 (Northwestern University minimum job
charge).

Charge to user = computer time postage and handling 13IN over-

head

= $1.00 (NU minimum) 4. $15.00 4. $3.20 = $19.20

CONTENTS--ATTANAL

pages

1,2
3,4
5-10

11

6/69

Identification & Abstract
User Instructions

Cost--Contents

11
$t,(4:
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TheEIN Staff

The staff Iorkin on the _MN project divided omon!,, the of-
fices in Boston and in i;ethosd.t. in Bethesda, Dr. Thomas A.
Keenan, the Executive Director 01- Ole project is assisted by
Mrs. Barbara Samokow. In Boston, the catalouin!! ana produc-
tion activities are being handled by Jean Doty and Bob Schmidt.
Bob will be a senior next ye;Ir at !,11T, majoring in the Computer
Science option in Electrical Engineering. We hope to retain
his !;ervices part time when he returns to school in the fail.
Production typinp: is done in Boston by Miss Faye Jordan and
Mrs. Joan Vigersky.

Documentation Standards Handbook

In recent w.,,eks, the Handbook has been revised, printed, and
distributed. If you need exotra copies, please send your re-
quest to the Boston office. lt is hoped that the standards
described in the handbook will be used by participants for
their own documentation so that entries can be made in the
Eh/ EoltoaPo Catalog with comparative ease.

E1N Software Catalog_

The initial catalog distribution, consisting of 12 programs from
two institutions (about 230 pages) is currently being printed.
It is expected to be distributed 1 August. The staff is work-
ing on the first supplement, which should increase the content
to about 25 programs from five institutions. The supplement is
pcheduled to go to printing 15 August and to be distributed 1
September.

Executive Committee

The six-member executive committee of EIN has made meetings at
Northwestern University (14 y) and at lhe Pennsylvania State
University (27 June) . Another mooting is scheduled in early
August to review progress, to schedule coming activities, and
to lay the groundwork for the EIN portion of the EDUCOM Council
meeting to be held at Notre Dame UniVersity on 14-15 October.
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100 CHAR1 ES RIVER PLAZA BOSTON MASSACHUSETTS 02114 (617) 227180f)

EDUCOM
EIN PROJECT

26 September 1969

TO: EIN Technical Representatives

FROM: J.C. LeGates

SUBJECT: Initiation of EIN Service

The EIN service will become operational at the EDUCOM Fall Council. Ac-
cordingly, the EIN Workshop will be an actual working session. Its pur-
pose will be to acquaint the attendees with the details of the system.

Init:-11y, the service will be an administrative network. Each EIN tech-
nical representative at a resource node will be able to make his campus'
facilities available to the Network. Each EIN technical representative,
whether at a resource or a user node, will be able to make the Network
available to his campus. EDUCOM will make available a procedure tr han-
dle the ordering and billing.

We would like to remind you that participation will be the foundation of
success. The more the Catalog lists, the more powerful the resource that
each member can tap. At the same time growing acceptance of the Catalog
will bring increasing prestige to the authors included. The EIN Software
Catalog is the only scholarly medium that offers publication, recognition,
and direct utilization of items of academic software. It also provides a
standard of user-oriented documentation that, by its very existence, tends
to overcome some of the costly diversity and duplication of academic com-
puting.

Your participation in EIN can help to make this service a national intel-
lectual resource. We encourage you to remind your department heads and
deans of the potential that it offers.

If you can come Sunday evening, please look me up at the President's re-
ception. Otherwise, I look forward to meeting you at the Monday Workshop.

(J\NY\ 1MG:
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EDUCOM
29 October 1969

MEMORANDUM

TO: All EIN Technical Representatives

FROM: John C. LeGates

CONCERNING: Information about the Use of the Network

Enclosed is a copy of the letter which will be sent to all new
technical representatives as they join up. This may also be
useful to you. If you have any comments or criticisms, please
let me know.

JCL:jev

Enclosure
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ECUCOM

Dear Sir:

I understand that you are to be the BIN Technical Representa-
tive From your institution. Welcome tn the I3IN Network, and
the ranks of those on whom it depends.

As you undoubtedly know, the BIN Proiect is currently an
administrative network which makes the programs at one member
institution available to all other members. The program is
run at the resource institution. At the moment, the interface
is by mail, partially through the 13DUCOM central office.

The central office concerns itself with the collection of
programs, the publication and distribution of the BIN Software
Catalog, and billing and accounting for the use of the Network.

You will be asked to:

*Help us discover programs to list in the Network. These
should be of interest within their field or of general
interest, and in operable condition on your system. We
urge you to stimulate interest among the faculty and the
Computing staff to list programs with the Network. Once
available, programs should be submitted to the EIN office.
Priority will be given to those programs submitted in
accordance with the Documentation Standards Handbook.

*Help the BIN Technical Representatives of other institu-
tions who wish to use a program that you have listed.
You will be their official contact at your institution.
If the documentation has been done well, this should be
very little work.

*Help users at your institution to use the Network. Make
the Catalog available to faculty who may wish to browse
or to examine programs in it. Explain the procedures of
ordering, usage, paying, etc. Initiate each account.
Funnel purchase orders, invoices, etc., to the proper
parties. This should also be relatively easy. If it is
not, please tell us what's wrong.

*Attend an EIN Technical Representatives meeting twice a
year.

11 r 1.1 I/ 14 I C r I 0 N
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You have in this package, the follrwing materials:

*A one-page description of EIN. This may be of use to you
in making information available around the institution,
in "advertising" the Network, or in answering general
questions.

*Five copies of the Documentation Standards Handbook, one
of the cornerstones of the system. It describes the
method of documenting a program in order to make it avail-
able through EIN. Please feel ree to distribute this
booklet to anyone who might be interested in listing a
program. We will make additional free copies available
on request, to you or to others. We are quite pleased
that several institutions have adopted this handbook as
a standard for their own internal documentation.

*Two copies of the EIN Software Catalog. These will be aug-
mented by regular supplements, which you can expect to

receive monthly. We recommend that you appoint a person
(perhaps yourself) to make sure that the Catalogs arc up-
dated every time a supplment arrives. You may wish to
keep one in the library. Additional Catalogs are avail-
able to anyone who wants them at a rate of $75/year.

*Ten copies of the Account Initiation Form. Every time you
wish to open an account between a new user at your institu-
tion and a new resource in the Network, you will use one of
these forms. There will be one account for each user-ro-
source pair.

*Fi!"ty copies of the EIN Job Run Form to use in ordering in-
dividual jobs. No Job Run Form can be used at an institu-
tion unless a valid account has been previously established
there.

The EIN accounting system requires credit establishment prior to

account usage. You may establish credit with the Network by de-
positing cash, opening a purchase order, depositing comnuting
power, or supplying computation through the Network. There is

no upper limit to the credit except in the form of deposited
computing power. You may deposit computing power only if you
have one or more programs listed in the Catalog, and never in
excess of $1000. A credit balance in your institutional account
will be settled in cash.

No job will be run without the prior establishment of a valid
account at that institution. As a resource, you should enforce
this rule by not running jobs until you have received a veri-
fied account intiation form from us. We will verify the form
only when the credit is on hand to cover it.
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In general, it is wise to negotiate questions of finance with the
EIN office, and questions of a technical nature with the resource
or user. It is not our intent to interpose ourselves into the
flow of information.

The EIN Network will add an overhead charge to the total bill
submitted by the resource institution. There may thus be a
temptation to bypass the Network and avoid the overhead once a
users and resource have established a good working relationship.

Since EIN must become self-supporting over the next two years,

a reduction in the flow of funds through EIN will limit our
ability to expand our service, recruit new committed institu-
tions, and expand the Catalog, operations from which everyone

benefits.

We are always open to ideas, and our methods are never estab-
lished beyond review. Therefore, please feel free to offer
suggestions, comments and criticisms at any time.

We appreciate your interest and look forward to the contribution
that you will make as a member of BIN.

Sincerely,

John C. LeGates
Manager of Operations
JCL:fj

Enclosures
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EDUCON/
31 October 1969

MEMORANDUM

TO: EIN Executive Committee

FROM: John C. LeGates

CONCERNING: Extension of EIN Membership Eligibility

We have been approached by a number of organizations who

are interested in either using or listing with EIN, or both.

Some of these are ineligible for membership in EDUCOM as

the rules now stand. Cooperative Venture in College Cur-

riculum Development, New Hampshire College and University

Council, and COM MED (Computers in Medicine) are examples.

I feel, as does Jordan, that we should have a category of

membership called perhaps "EIN Associate." The Associate

would be entitled to all the privileges and benefits of

EIN, including two free copies of the Catalog. Require-

ments shall be:

(1) the associate is not eligible for membership in EIN

(2) the associate must appoint an EIN technical represen-

tative
(3) the associate must be nonprofit.

.Dues shall be $250/year.

In addition, we feel that the two following points should be

clarified:

(1) Should a profit-making corporation be permitted to

be a resource to EIN? This- again would require a

special category of membership (an EIN Resource As-

sociate?)

The Resource Associate would be entitled to list

programs with the Network without limit, but sub-

ject to EIN review. He will receive two copies

of the Catalog. He must

(a) be ineligible for membership in EIN
(b) appoint an EIN technical representative

Dues will be $N/year ($250?). Should he pay $M/list-

ing in addition?
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(2) Should any organization be permitted to use the

Network, provided that he do so through an BIN
member in a relationship acceptable to that mem-

ber? This capability would be especially use-
ful to the very small college, hospital, etc.,

whose administration will not release $250 for

membership, but who has a professor who wishes

to use the Network.

Because the organizations listed above are pressing us for

an answer, I urge you to discuss these ideas among yourselves

and with me. Let's try to get a vote, even if only by letter

or phone, as quickly as possible.

C.
P. /evitt t, Cf

. JCL:jev
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EDUCOV
3 November 1969

MEMORANDUM

To: Jordan J. Baruch

From: John feGates,

Re: Propoz:ed activities relating to unbundling

It seems to me that uribundling will precipitate a search

for cheaper ways to obtain or access software. This search

will occur simultaneously at almost every computer center in

the country, and will lead to innovative resource-sharing

methods. Operation of some of these methods can be enor-

mously cost-effective, due to the great added expense with

which everyone will be faced.

EDUCW, with its pre-committed network of resources should

be in an unusually good position to he1p them be shared; an

activity which is specifically encouraged by charter.

Accordingly, 1 suggest that we collect the following from

each member:

1. Documentation on all standard packages which run

there.

2. Documentation on all special programs developed

there and not available elsewhere.

3, A commitment to run these for other members, up to

the limits that they can handle. (This we already

have in a more limited sense.) They are free to

charge what they wish.

This we should make available in a massive and convenient

manner to all our members. Suggestions: microfiche of each

member's documentation on deposit with each member; microfilm

of each member's documentation on file here, with a quick

copy system; on-line, interactive access to the document'ation

here (future).

We should devote ou-0 main energies to collecting the material

as listed and indexing it. The index, very elaborate and as
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cioss- and multiple-listed as possible, would merely refer
to the documentation. Suggestions for index locaticn from
the resource would be incorporated. It would be updated fre-
quently (monthly) and distributed on microfiche. The material
would be updated less frequently (yearly) , perhaps by a total
purge. With the press of time, and the desperateness of the
search which is already beginning, we might begin without the
index, just to make the material available fast enough.

Certain of the wiser decisions'of EIN should be carried into
this operation.

1. 'The programs will be run at the resource.

2. EDUCOM will be uninvolved in the technical
.negotiations and operations

3. EDUCOM will operate the accounting system for
transactions among the members. Lne the EIN
'system, there will be no extra formalities for
the members, and a surcharge will be added.
This can be very small (20% at first, reduced
later).

The materials submitted will bc of random quality and
documented to no uniform standard. They will undoubtedly
contain much more chaff than wheat. A system should exist
whereby those that are well documented, of more than average
interest, and show frequent use can be pulled out and made
into a more orderly corpus. This would be concisely indexed,
.generally distributed, and available for browsing. It
would help breal,; down the barrier between user and programmer
by its readable and easily usable 'nature. It would be cross-
indexed into the general file, to lead users into more detailed
programs where necessary. The general file would in turn be
.the source of material for this one.

yrecisely such a system already exists in the form of our
present EIN project, whose per se effectiveness would be
multiplied considerably by affiliation with the larger scheme
suggested by this memo.

Considering the energy and money that unbundling will release
to obtain software, I anticipate that this operation will save
the members money, and still be self-supporting and self-
growing almost from the start. It might also make every
eligible institution suddenly want to join EDUCOM. Several
of our members have suggested that we address ourselves to
this proble:', and one has encouraged this particular plan.
It seems th%t the support is there.

JL/chp
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EDUCOV
19 November 1969

MEMORANDUM

TO: EIN Executive Committee

FROM: John C. LeGates

CONCERNING: Remote Access of Resources

I would like to be able to list programs in the EIN Software_ Cat-
alog as being accessible by the user on his own terminal, but'on
the resources computer.

This can be accomplished, I feel, by the following rather easy
changes:

(1) Include among the offerings of EIN, "Programs will be run
at the resource institution, but may be accessed from any
location and by any means acceptable to the resource."

(2) Introduce a special procedure for programs accessed remote-
ly. This will be as follows:

The user will submit an Account Initiation Form, via

the EIN office as usual. The EIN office will verify
it when the appropriate credit is established, and

send it on to the resource. Upon receipt of the ver-
ified Account Initiation Form, and not before, the re-
source will issue to the user the necessary code num-
bers, access information, and so on. The user is then
free to use the resourcei no Job Run Form is required.
The resource will invoice EIN.

We have been approached by Professor Stolurow of Harvard, who has
a few such programs that he would like to list with us.

CL
John

JCL:jev
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EDUCOM

MEMORANDUM

TO: EIN Technical Representatives

FROM: John C. LeGates

Enclosed is a partial list of the programs which have been of-
fered to us for inclusion in the EIN Software Catalog. Because
of the delay that editing and improving imposes on us, we can't
get them all in at once. We would like your help in assigning
a priority to these.

Would you please mark those which interest you. If you wish to
specify a priority among them or cross off those which you see
as without merit, please do that also.

It was suggested at tho EDUCOM Fall Council that one of the ben-
efits of circulating this list would be the use you could make
of it within you institution. If you copy and distribute it
internally, you might get some feedback as to what the interest
profile is among your own users. I would encourage you to do
this. Please note the entry field at the end entitled "Programs
or types of programs which you would like to use if we could
make them available." This could produce some interesting
feedback, both to you and to us.

As I suggested at the Fall Council, the bottleneck in our oper-
ation is the time involved in editing and redocumenting programs.
Therefore, you can be of great help to us in the following ways:

(1) If you recognize any of these programs as your own and
you have more up-to-date documentation than that in our
office, please send it along to us.

(2) If you can redocument your programs in accordance with
the Documentation Standards Handbook (enclosed) , please
volunteer to do so.

(3) If you havo any programs which you can submit documented
in accordance with these standards, or even close to them,
this would help.

(4) Last, but not least, of course, we are inviting submis-
sion of any significant program. If you have some pro-
gram that would be of 3nLeresl, to the othor nerulJers of
BIN, please sandl it :in regardless (alas) of the form.
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Let me remind you that publication of a program in the EIN
Software Catalog is a form of scholarly recognition. We
encourage you to tell us what journals should be notified of
our acceptance of your programs, and even to write your own
press release to those journals.

We have a video tape explaining E1N; you may have seen it at
the conference. If you feel that it would be useful to you
in introducing EIN to your staff, in stimulating interest,
in clarifying EIN, etc., you are free to borrow it without
cost. It is available on 1/2-, 1-, and 2-inch SONY video
tape and on 16mm sound film. The running time is 23 minutes.

Please don't be insulted if your favorite program fails to
make the top ten and get in the next supplement. Another
list of this sort will be circulated when more programs are
committed. I look forward to your response.

Very truly yours,

VAN C
John C. LeGates
Executive Director of EIN

JCL:jev

Enclosure
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EDUCO V
8 December 1969

MEMORANDUM

TO: EIN Technical Representatives

FROM: John C. LeGates

CONCERNING: Unbundling

At a meeting of the EIN Executive Committee on 2 Decem-

ber 1969, unbundling was the prime item on the agenda.

It is our feeling that EIN can respond to the hardships

which unbundling is putting on most of us. We cannot

completely solve the problem, but we can help relieve the
financial, the accessibility, and the time pinches.

The EIN network will continue to function on the same

structure as before. It will, however, expand its inter-

est to include not only user programs, but systems, sys-
tems programs, and remote access facilities.

Our first goal will be to bring the listings of this type

up to the critical number at which the catalog will be

useful. This will be done in two steps. First, all pres-

ent EIN members will list or promise to list whatever sys-

tems are convenient for them. Second, using this list as

seeding, a large expansion campaign will be launched. This

will be carried out in conjunction with SIGUCC, and will be

announced to the membership of that group at their Febru-

ary conference on unbundling.

We, therefore, urge you to submit to EIN all systems which

you have that meet the following criteria:

1. They are in good operating condition

at your facility.

2. They would be useful to someone by virtue

of the hardships imposed by unbundling.

THE
7 LP,

INIERUNIVFRSITY COMMUNICATIONS4 .4
COUNCIL



EDUCOM

Page two -

We realize that it will require time and effort to meet
this request. It is our feeling, however, that the bene-
fits will repay you in the long run.

Attached are temporary guidelines to be used in the docu-
mentation of systems. If you cannot meet these guidelines
it is still useful to us to know what you will submit when
it will be convenient.

A list of (user) programs which we have already received
will be sent to you shortly for your perusal. Meanwhile,
we look forward to your contribution.

JCL/ehp

ZS
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EDUCON7
ll_December 1969

TO: EIN Technical Representatives

FROM: John C. LeGates
Manager of Operations

Many questions have been raised of the form: "How can
I make potential users at my iLstitution aware of EIN"?

Enclosed are some sheets from the Bulletin of %the Freas-
Rnoke Computer Center at Bucknell showing an approach that

Staiano is taking.

cc: Institutional Representatives. Executive Committee,
Tom Keenan

Cv_
JCL/ehp

Encl.

ir;t1
4 ion 0

THE INTERUNIVERSITY COMMUNICATIONS COUNCIL
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LIN CATALOG

With this NEWSLETTER we are introducing a new and continuing section
for the EMI Project. For those of you who are unfamiliar with EIN, let me
explain that it is an Educational Information Network concerned with the
sharing of software among member academic institutions. At the present time,
Bucknell is one of approximately 50 universities that have joined the EIN

Project.

The heart of this network is a software catalog (of which we have two
copies in the Computer Center) that lists in various forms, programs and

. programming systems that have been contributed by member institutions.

The purpose of the EIN section of the NEWSLETTER will be to list those
new.programs that have been added to the EIN catalog during the previous month.
In addition, any special information or newsworthy items on the project will
also be included in this section.

Since this is the beginning month for this service, we will list all of
the programs presently in the EIN catalog. We believe that EIN can be a very
useful service to members of the Bucknell community. I would like to personally
invite you to take advantage of this service, and should you have any questions
concerning how you may do s, please do not hesitate to callIme.

E. F. Staiano, Director

. ADMINISTRATIVE SYSTDIS

Under the direction of Special Systems Programmer, Mt. Carlton Depner,
we continue the transferring of 1620 programs to the Sigma-7. As mentioned in
the October NEWSLETTER, this conversion is mostly a FORTRAN II with I/0 SPS
subroutines, to COBOL-65 and some FORTRAN IV.

Most business area programs are now on the Sigma permitting us to run
parallel with the 1620 on this important systems phase..

Mr. Rick Seaman,.Administrative Programmer, is completing the primary
student record area programs which will also be run parallel in.the next few
weeks

Basic design of our "Payroll by Exception" is complete and the 6 basic
areas of programming will be assigned to our administrative programmers. Current
"Early Decision" Admissions records will be generated for the first time on the
1620. The remainder of the work is scheduled to be run on the Sigma in January.

Alumni updates and the total class of 1969 are ready for inclusion in
our Sigma Alumni record. We are aiming at a December 1 deadline for a new Alumni

Directory and selective listings.

William D. Gold, Manager

. 127
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EIN ABSTRACTS

SECTION

1.:.Behavioral Sciences

'''"" NUMBER' DESCRIPTIVT TITLES

000 0001 Mann-Whitney U Test

000.0004 Subtle, Unbiased, Zealous
. Yatagen of Questionnaries

000 0009 FORTRAN 2rogram for Guttman
.and Other Scalogram Analyses

000 00.41 A Package of Three FORTRAN
Programs for Computerized
Assistance in the Instruction
of Beginning and Remedial Reading
and the Evaluation of Such
Instruction.

Computer.Utility .poo 0023 Program Deck Identification
Field Sequencing Program

Earth Sciences

.Engineering & Technology.

Library & Information Sciences

128

000

000
.*

0032

0037

.

06 0084

000 0085

000 0039

000 0039.

000 0043

000 0006

000 0024

. 000 0034

Sequence Checking

Simulator of SAMOS (A Simple
Imaginary Machine Larguage for

Instruction)

Bucharest Sort a List into
Ascending Order

Bucharest Sort a List into

Descending Order

Synagraphic Computer-Mapping

Program

Synaraphic Computer-Mapping
Program

Program for Analysis'of Linear

Systems

"Book-Type" Indexing Program

Information-Oriented Language -

A Generalized Information and

Retrieval System

Information Retrieval System

for Creating, Mainiaining,
Indexing, and Retrieving from
Files of Textual Information



100 CHARLES RIVER PLAZA BOSTON MASSACHUSETTS 02114 (617) 227-1805

EDUCOM
MEMORANDUM

TO: All EIN TR's; all EDUCOM IR's

FROM: John C. LeGates

CONCERNING: Extension of EIN

DATE: 19 December 1969

The time has come to apply for an extension of the EIN Grant. A
one year's extension of approximately $100,000 will keep EIN func-
tioning until June 1971. During this period, we believe we can
extend EIN's services considerably and make it financially self-

supporting.

I urge those of you who feel that this extension is worthwhile to
write a letter of support to me at this office. This letter will
be attached to the proposal as an appendix, indicating the level
of support that exists for EIN. It can, at the same time, convey
specific expressions as to the exact merit of the operation from
people such as yourselves who are active in the field.

For those of you who may wish to communicate your views directly
to the funding agencies, the persons in charge are

Dr. Andrew Molnar
U.S. Office of Education
Bureau of Research
400 Maryland Avenue, S.W.
Washington, D.C. 20202

Dr. Nrthur Melmed
Office of Computing Act.
National Science Foundation
1800 G Street, N.W.
Washington, D.C. 20550

and of course others in the hierarchy of NSF and OE.

Contributing to the extension of the EIN Grant is perhaps the
most appropriate way in which to express your belief in the

value of the project.

129
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THE INTERUNIVERSITY COMMUNICATIONS COUNCIL
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WHAT IS EIN?

MASSACHUSETTS 02114 (617) 227-1805

EDUCOM

CAN EIN BE USEFUL TO ME?

EIN PROJECT

EIN is a nonprofit operation concerned with the sharing of
educational computing resources. It is administered by
EDUCOM. Funded jointly by USOE and NSF, EIN is a Network
operating on the following premises:

(1) Software is used at the installation where it
is currently running.

(2) The Network is to distribute information about
the availability of this software.

(3) The Network is to act as administrative middleman
between the user and the resource. It will secure
the commitment of the resource to the user and
will handle the billing and accounting.

(4) The Network is in no way to interpose itself into
the technical transaction.

HOW DOES EIN WORK?

FIN maintains a group of contact personnel at institutions
across the United States and Canada, called the EIN tech-
nical representatives. Each of these persons is the liai-
son between his institution and EIN.

Through these persons, items of software are offered for
distribution through the Network. These include programs,
systems of programs, systems, interactive systems, etc.
In other words, any item of software that is of interest
to the academic community can be included.

EIN publishes the programs in a periodical called the EIN
Software Catalog. This is supplemented monthly and dis-
tributed to all institutions which are members of EIN. It
makes all programs listed with EIN available for the inspec-
tion of anyone who might wish to use them.

Persons wishing to use a program make the arrangements through
the EIN technical representative at their institution.

133
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II

IT

HOW DOES EIN BENEFIT ITS MEMBERS?

In General: Computational facilities are expensive.
Technical abilities are in short supply.
Requirements for many different types of facil-

ity exist at the same institution.

All these problems are helped by resource sharing.

As A Resource: The EIN Software CataZog provides a medium
for the publication and recognition of soft-
ware. It is in that respect like a scholarly
journal. In addition, EIN will notify the
disciplinary journals of the inclusion of
specific items.

Usage oz your facility by the Network can pro-
vide better utilization by adding billable hours.

As A User: EIN vastly increases the computational power at
your disposal. The sum of the facilities listed
in the Catalog is a far larger resource than any
single institution can afford.

2/70 John LeGates

(a4
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MORE INFORMATION ABOUT EIN

EDUCOM
EIN PROJECT

ELIGIBILITY

Membership is open to any member of EDUCOM. Nonmembers may use the

EIN network by working through an EIN member at the discretion of

that member.

BENEFITS

Upon joining EIN, members will receive two copies of the EIN Soft-
ware Catalog, five copies of.the Documentation Standards Handbook,

and detailed instructions concerning use of the Network. The

Catalog will be updated monthly. Additional copies of the Catalog
are available at cost ($75/year). Additional copies of the Handbook

are available without cost.

Members are entitled to list programs with the Network. In doing

so, they submit documentation to EIN, and guarantee to run these

programs for the Network as for any other user. They are free to
set their own rates and conditions. In general, input will be
mailed to the member for running at his installation. EIN will
handle all billing and accounting, and function as a single user.

Members are entitled to use the Network. Any programs listed in
the Catalog will be run for them by the Network at the installation
which listed the programs. Billing and accounting will be handled
by EIN. Once the initial account has been established, EIN will

not intervene in the technical transactions.

EIN will attempt to serve as a clearinghouse for information con-
cerning software. If members wish to know of the existence and
whereabouts of an item, they may call the Boston office. Although
this is not EIN's principal function, it sometimes can be useful.

OBLIGATIONS

Members must pay annual dues of $250 for membership in EDUCOM.



Members must appoint an EIN Technical Representative. He will be
the liaison officer between the member and the Network. In many

cases, the director of the institution's computing center assumes
this role. He may or may not be the same individual as the Insti-
tutional Representative to EDUCOM, at the discretion of the member.

The Technical Representative will be asked to attend conferences
twice a year at his own expense.

The institution will assume all expenses connected with preparation
of input and output samples for programs it wishes to list. It will

be expected to submit its documentation in reasonable form for in-
clusion in the Catalog.

HOW TO JOIN EIN

Institutions wishing to join EIN must first join EDUCOM. For details

see the EDUCOM Brochure.

After acceptance into EDUCOM, the institution must declare its inten-
tion to join EIN and appoint a Technical Representative. The insti-

tution will then automatically become a member of EIN.

2/10
133
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111Vata.

EDUCOM Bulletin Volume 5, Number 1

EDUCOM has appointed Mr. John C. Le Gates Manager of
Operations of the Educational Information Network (EIN).
Mr. Le Gates comes to EDUCOM after an affiliation usVe
President with the Cambridge Medical Information Sys-
tems, Inc.
As it enters the 1970s, E1N shows considerable piogress and
growth; several specific accomplishments and decisions have
been made which will affect the long-term development of

the network:

Production of Progams: Supplements to the FAN Software
Catalog were mailed in October. November, and December
with eight programs each, bringing the total number of
programs to 49. In these supplements, five new resources,
who are supplying programs to EIN, were included,
bringing the total number to seven. The new institutions:
Educational Testing Service, Iowa State University of
Science and Technology, Pennsylvania State University,
University of Pittsburgh, and the City College of the City
University of New York.

Additional Staff: Three persons have joined E1N part time
to help Robert Schmidt with the production of programs:
Wayne Zafft, John Herndon, and Nanette Feurzeig

EIN Membership: Ten new institutions joined EIN during
the period immediately following the October Council; the
total number of Technical Representatives is now 61.

Inquiries have come in from many sources, including several
from consortia and two from European institutions. Early
this year, it is planned to expand a scope of membership in
EIN by considering for admission orgamzations which are
associateu with EDUCOM member institutions in some
way. For example, consortia having members who are also
in EDUCOM will become eligible. In addition, the broad-
ened base of eligibility for EDUCOM itself will make it
possible for many more educational institutions to take
advantage of the facilities offered by E1N.
Even non-mmber institutions, however, will be permitted
to use the network by working through a member, at the
discretion of that member.

New Way to Establish Credit: Many members have ex-
pressed a desire to avoid the various ways of establishing
.credit that are currently acceptable to the network;
therefore, a new way will be provided: an additional phrase
will be added to the Account Initiation Form, guaranteeing
payment for jobs. Members will thereby be released from
the burden of guaranteeing payment by making a deposit.

Classes of Programs: The UN service has been limited so far

to that class of software commonly called "user programs,"
It will now be extended to include the additional categories
of systems software and remote access systems. The first

6 EDUCOM January 1970
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John C. LeGates, EIN Manager of Operations

has already been announced in a memo entitled "Un-
bundling." The second will appear, along with certain
special procedures, in the next catalog update. "Un-
bundling" is a new term used to denote the separation of
hardware and software packages, a step recently announced
by major computer manufacturers.

New Approach to Unbundling: E1N feels itself to be in a
position where it can help with the problems related to
unbundling. It is our belief that there will be a search
precipitated for cheaper ways to obtain or access software.
With its precommitted set of resources, and prefunctioning
software-sharing network, EIN is already offering a partial
solution. E1N is responding to unbundling with the fol-
lowing program: to include systems software among the
listings- was one-half of the response; the other half will be a
membership drive, carried out with the close cooperation of
the Special Interest Group in University Computing Centers
(S1GUCC) of the ACM. A presentation of our service will
be made at the February unbundling conference of that
group. Other ways in which EIN and SIGUCC can
complement one another will be explored.

EN Data will be a continuing feature in EDUCON1 in
order to keep both members and nonmenthers up to date
on the growth of the network. Inquiries are welcome, and
topics of broad interest will be discussed in the column.
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One of the most important events in the progress of the
Educational Information Network, according to Executive
Director John C. LeGates, is the recent phenomenon called
unbundling. As defined in the last issue, unbundling is the
term used to denote the separation of hardware and
software packages, a step recently announced by major
computer manufacturers. This action permeates the entire
computer world and has a marked effect on the EIN
program. An immediate result for hardware owners will be
a rise in the cost of software. This, coupled with the
normally rapid obsolesense of software, creates the problem
of a potential shortage. One solution lies in the concept of
software sharing, which is what E1N is all about. EIN can be
considered a sort of collective buyer in the sense that once
a software package has been listed, it is available to all of
the members. In some cases the program will be run at the
member institution that listed it: in others, the program will
be available for duplication and distribution among users of
the network.

SIGUCC Presentation: E1N made a major presentation on
its operation and plans for handling the unbundling
problem to academic computer center directors attending
the 17 February "Conference on Unbundling."The meeting
was held in Atlanta by the Special Interest Group on
University Computing Centers (S1GUCC) of the Association
for Computing Machinery. Executive Director LeGates,
Chairman of the Executive Committee Demos Eitzer and
Committee Member Lorraine Borman addressed the group
during the presentation. Thomas Keenan, the first Execu-
tive Director of EIN, now with the National Science
Foundation, was the official recorder for the material to be
published in the conference proceedings.

Basically, the E1N "solution" is to continue with an
expanding software catalog and to add to it a section that
will list newly "unbundled programs" held by E1N mem-
bers. Unbundled programs are those which formerly were
offered by manufacturers along with their hrtware but
which have now been separated and can je obtained
separately. Reaction to the proposal was favorable from
both the university participants and the manufacturers'
representatives present.

Membership Growth: E1N membership has now grown
from the 61 reported in the last column to 75. Inquires
concerning membership contioue.Lokarrive from both U.S.
and foreign institutions.
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EDUCOM
March 4, 1970

MEMORANDUM

TO: All EIN TR's

FROM: John C. LeGates
Executive Director of EIN

CONCERNING: EDUCOM Spring Council

I would like to call your attention to the EDUCOM Spring
Council. This will be held on Wednesday and Thursday, 15
and 16 April, in Boston. On Wednesday, 15 April, there will
be an EIN open Workshop.

On this occasion, the Executive Committee and I will make
formal presentations concerning the operation and status
of the Network. We hope to discuss possible projects for

the future, and determine from you which would be helpful
to the membership.

It is through meetings such as these that you have an oppor-
tunity to communicate with each other, and share insights and
resources at a time when the latter are in short supply. More
important, however, is the fact that these meetings provide
the opportunity for you to exercise your position as the pol-
icy-makers for the Network. Remember that EIN is your oper-
ation, and exists to provide those services which you want.
These meetings are the vehicle through which you shape and
strucZure these services.

A Council Schedule and registration form will appear in the
next issue of the EDUCOM Bulletin. I urge you to attend if
possible.
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EDUCOM

March 4, 1970

MEMORANDUM

TO: E1N TR's

FROM: John C. LeGates
Executive Director of EIN

CONCERNING: Unbundling

BIN recently attended the SIGUCC ACM "Unbundling" Conference in At-
lanta. Among the items which emerged during the conference were the

following:

Unbundling is putting an unfair economic burden on the university
computation centers. This burden is increased by the cutbacks in
federal help.

It will be very difficult for most computation centers to maintain
their present level of service.

Sharing of resources will be inciesingly important in helping with
these problems.

Current resource sharing mechanisms, (sue' as BIN) should be support-
ed and used by their members so as to maximize Lheir usefulness.

Accordingly, the Executive Committee has decided to include a new
section in the Catalog. This will list all unbundled items of soft-
ware which are in the possession of EIN members. Listing in this sec-
tion will in no way constitute a promise to run the program, or a
guarantee of its condition. The same program(s) can also be listed
in the regular sections of the Catalog.

This section will be nothing but a list of programs, giving the manu-
facturer, the title, a line of description if necessary for identifi-
cation, and the name of the institution which has the program. There-
fore, we request that you submit such a list for inclusion.

It is also apparent that EIN can be helpful with the problems of un-
bundling in a more general way. It provides a preexisting medium
whereby a member can access software without having to buy, lease, or
develop it. The utility of the Network in this way is more or less
proportional to the number of entries in the Catalog. In order to
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bring the Catalog to a size at which it is a powerful aid to unbund-.
ling, we urge you to submit a number of programs in a predocumented
form. The procedures for publishing them in the Catalog are function-
ing well. The impact on the usefulness of EIN that will occur if each
of its 75 members offers ten new programs should be apparent.

Finally, we would like to list a brief description of each member's
facility, whether or not he is offering programs to the Network. The
utility to each member of knowing what the other members have should
be clear. Therefore, we ask you to submit a brief description in the
form displayed in the "Facilities" section of the Catalog. The infor-
mation fields are:

Name of Facility

Name and Address of EIN Technical Representative

Principal Equipment

Standard System Use

Pricing

IN SUMMARY

We feel that EIN can be a powerful tool to help with the problems of
unbundling. It's effectiveness will depend on the co-operation of
the members, with each other via the network.

Therefore, we ask that each member submit the following for inclusion
in the Catalog:

A list of the names of all unbundled items of software in their
possession;

A brief description of their facility;

Some programs for inclusion in the Catalog, hopefully documented
in accordance with the handbook.

We realize that these requests will involve effort on the part of the
members. We expect that the benefits of a more powerful EIN will far
outweigh the effort. We will do our best to help you with unbundling
and federal cutbacks. Please help us to do so.
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CONTINUED GROWTH

Among the more significant facts brought to light during

the EN Workshop were the growing number of EIN inem-

bersthere are presently 76 and the rate of programs added

each month now averaging 20.

SYSTEMS DOCUMENTATIONS MADE EASIER

In response to a request that participating E1N members

should contribute more a) facility descriptions b) programs

c) lists of unbundled programs that they already have, the
representatives in the session noted that it was difficult to

document extensive systems. Such documentation, how-
ever, does not need to tax the capabilities of the submitting

institution, nor the capabilities of the catalog - rather, ex-

tensive systems can be documented very scantily with

heavy use of references. In addition, it was suggested that

potential users of such systems might be provided with the

source manual to supplement the catalog. E1N will volun-

teer to distribute these, where inconvenient for the re-

soume.
CATALOGED PROGRAMS SUBMITTED IN FEBRUARY

AND MARCH:

PROGRAM DESCRIPTION EIN NO.

Pennsylvania State University

SYMAP

STPAC

FAWCS

STSUM

TTEST

PPMCR

Produces three types of maps;
contour, conformant, and
proximal.
Collection of statistical rou-
tines, includes the following:
Computes contingency tables
and expected frequencies and/

or percentages.
Computes the sample size, to-
tal, mean, standard deviation,
population-variation estimate,
standard error, sum of squares,
co efficien t of variation, third

and fourth moments about the
origin, third and fourth central

moments, alpha, alpha 4, mo-
mental skewness and kurtosis.
Performs a T test on difference 0051 (c)

between means of correlated or
uncorrelated samples.
Compute s a Pearson product- 0051 (d)

moment correlation for vari-

0047

0051

0051 (a)

0051 (b)

!AZ'

SIGPP
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able parts and the mean and

standard deviations of vari-
ables.

Tests the significance of Pear-
son product-moment correla-

tion coefficient.

PARCOR Constructs the variance-covari-
ance matrix for variables and
computes the partial and multi-
ple correlations for any subset.

CANON Solves for the most significant
canonical correlation coeffi-
cients.

UPREG/DNREG Computes stepwise multiple-re.

gression equations.

FANAL Solves for most dominant fac-

tors of a correlation matrix by

variance explained.

VARMX Pe r fo rms orthogonal rotations
on matrix of factor loadings to
produce a unique matrix.

PHICO Computes phi coefficients for
variable pairs.

KETAU Computes Kendall rankcorre-
lation coefficients, and values,

probabilit ies and significance
levels of z scores associated
with them.

SPRHO Computes Spearman rank-or-
der correlation coefficients and
corresponding values of t for
variable pairs.

005 1 (e)

0051(f)

0051(g)

0051(h)

0051(i)

0051 (j)

0051(k)

0051 (1)

0051 (m)

ANOVUM Performs a f act or analysis of 0051 (p)

variance of unweighted means.

Northwestern University

SPURT Package for simulation model- 0071

ling; includes routines to se-
quence events, generate sam-
ples from probability distribu-
tions, calculate statistical para-
meters, model analog pro-
blems, process lists and queues,
and handle printing and graph-
ical output.
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EDUCOM
15 May 1970

MEMORANDUM

TO: EIN TR's

FROM: John C. LeGates

CONCERNING: Convenience of Submission to the EIN Catalog

Two steps have been taken which make it more convenient for you
to submitoprograms to the EIN Catalog. These are:

1. Long programs or systems of programs can be listed as short
descriptive entries with good lists of references. One page
will usually suffice. Samples of input/output are optional
and user instructions are omitted. This change should make
your most elaborate program.s the easiest.to submit. We hope
that this will allow you to give us some programs previously
withheld.

2. Camera-ready copies of your entries will be submitted to you
for approval and correction prior to listing in the Catalog.

In addition, the following suggestions will make life easier for
you in preparing programs for submission.

1. Please make sure that your reference items are completely
stated. If dates, publishers, etc. are left out, we are
required to pester you or your author to get them.

2. Where applicable, please include sample input/output and cost
estimates. Otherwise, these have to be provided later.

3. In submitting photocopyable material, remember the following
guidelines:

a. Blue ink or pencil does not show on photocopies. There-
fore, do not use blue ink for important data. Please
do use blue pencil for marginal notes. Use blue line
paper rather than black line paper wherever possible.

b. Only excellent xerox copies are useful for photocopying.
Therefore, please send highest quality xerox or original
copies.

Please remember, however, that if you cannot comply with these
suggestions or cannot redocument your programs to our standards,
we can accept them anyway. There will be an additional time de-
lay while we rework them but we are glad to have any programs of

value.
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EDUCOM
22 May 1970

MEMORANDUM

TO: The Record

FROM: John C. LeGates

CONCERNING: Conversation between John C. LeGates, Educom and
Lawrence G. Roberts, ARPA---May 22, 1970

The purpose of the conversation was to discuss possible ways in
whicn the ARPA Network and EDUCOM might interact to the benefit
of one or both members.

The following properties of the ARPA Network seem to make an in-
teraction practical.

1. The network consists of a communications net and computational
capabilities which function with a'high degree of indepen-
dence.

2. For all practical purposes, the network cannot be overloaded.

3. The more nodes that can be added to the communications net-
work the better it will function.

4. The cost of operating the communications net is a function
of the number of nodes--the more nodes the cheaper.

S. The network is continuously expansible. That is to say it
can be expanded by increments of any size.

6. The network can accept as new nodes either multiaccess sys-
tems (input-output devices) or nodes with a host computer
(new computational capabilities).

Some sample costs are as follows:

1. The initial cost of cross-country connectivity--for a new
network--would be $500,000 to $1,000,000.

2. The addition of one new node to the present system would cost
approximately $80,000 for the purchase of an interface mes-
sage processor plus $70,000 one time interface cost plus
$50,000 a year on-going communication cost. Computation use
would probably also be charged. Network membership could be
cost effective for certain institutions even at this price.

1444
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3. If 50 nodes were to be added, the cost of each incremental node
could be as low as $20,000 one-time cost plus $20,000 a year
on-going. Under these conditions, more power would be purchased
than with a single incremental node.

4. A multiaccess system with no computational capabilities might
cost around $100,000.

Therefore it seems more desirable for EDUCOM to add its members as
nodes to the current network than for EDUCOM to establish a second
and parallel network. These nodes in turn (as well as the present
nodes) might be available to other EDUCOM members via the present
EIN Network or some kind of direct connection.

A current difficulty lies in the fact that computational capabilities
are made available free on the ARPA Network. Internal billing is
estimated to be not less than 1 year away, although certain rodes
(UCLA, Santa Barbara) might be able to do it sooner.

Dr. Roberts estimates a minimum time lag between a decision and
an implementation of nine months and a minimum time for production
of a good decision as 6 months.

Two potential sources of funding were discussed. The first is the
National Science Foundation which is already funding a great deal
of university computer center activity. They might consider a
proposal which demonstrated that the services they are already
funding could be provided more cheaply via a network.

The second is to regard the network as an economic service. It

would supply capabilities already being purchased by universities
for the money they are already budgeting. As the number of nodes
grows the network would become increasingly competitive.

ARPA has requested two items of information from EDUCOM should we
decide to proceed with this investigation.

1. A list of the EDUCOM members who might potentially become
nodes. This list should include a very rough estimate of the
usage at that institution. A rough statement of the compu-
tation budget would do. It should also include the latitude
and longitude of the institution.

2. A memorandum on the types of financial transaction and billing
procedure that would be satisfactory for communication among
EDUCOM nodes.

In summary, interest was expressed on both sides and it seems to
me that this is a fruitful operation for EDUCOM to consider.

v.45
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EXORA:4DUM

TO: All LIN Technical Representatives and
EDUCI:i Institutional Representatives

FR0;4: John C. LeGates

CONCLINLX: New EL; Services

You will notice that a new section has apneared in the Catalog as
of Supplerlent 10. This section lists entire corputinr facilities.
These facilities can be accessed throlfgh EI- by any moans that are
availal,le. In riay cases this includes reote tH&type, tape and
cards. In general, the entire use of the facility is available
including access to thc library, the executive control language
and data files, where applicable.

Accordingly, there is much more computational capability offered
in these few pages than in the rest of the Catalog,. encourage
you to look them over and consider what use you car, make of them.
::ore detailed documentation on each system is available from the
source listed in the appropriate section.

We urge you to consider whether or not you could benefit yourself
and/or the community by offering your own facility in this section.
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EDUCOM

BIN is now an operational entity and no longer only a bright idea.
As you are one of the people who have expressed an interest in
and made a commitment to EIN, we would like to report to you on
our progress. We urge you to become involved with the problems
which the operational phase has brought to the fore.

EIN has been highly successful in attracting members and achieving
publicity. Its documentation standards have been adopted for in-
ternal use by several institutions. The quality of the Catalog
has been widely praised.

EIN has been moderately successful in attracting resources for
distribution through the Network. While the Catalog is of
networking size, it would be much more useful with more listings.

There have been very few transactions through the Network. There
have been, however, a very large number of transactions outside
of the Network. These have consisted of requests for programs
to be transported to the site of the user. Such transactions,
although performing a valuable function, produce no revenue for
its services.

We would like to request two things of you.

The first is your help in increasing the capabilities offered
through the Network. You can do this as you have been by submit-
ting programs. Recent experience, however, has shown that more
use will be made of programs that can be accessed by electronic
connection. If your facility can be reached by teletype or other
remote device, we urge you to submit programs accessible via this
medium. Several members have chosen to list their entire facility
either interactively or otherwise. This, of course, is the most
useful of all. Let me also point out that the listing of systems
is much easier than the listing of programs. Special documentation
standards are enclosed. Please note that the listing of your
entire facility should require no more than two piges.

144 47

THE .INTE.RUNIVERSI COMMUNICATIONS COUNCIL



EDUCOM Page 2

Our second request is that you bring EIN to the front of your
attention and consider what use you can make of the offerings
already available. Please look into the Catalog. If there are
programs which you would like to use, please use them. If there
are obstacles, please consider how we can help you. For example, .

if you need education as to the workings of a program, we will
attempt to arrange a visit to your campus. If there are programs
which you would like to use but do not find in the Catalog, please
let us know what they are and we will attempt to have them listed.
If your own program is listed but is not being used, please let
us know of any potential users and we will attempt to help them.

Finally, please consider us eager to help with the dissemination
of information about EIN. If you would like a representative to
visit your institution and speak about the network, we will be
glad to arrange it. Groups could be either computer- or network-
oriented or members of a discipline who could benefit by program
sharing.

EIN is constantly in the process of reviewing its own usefulness
and performance. Any information which you can pass on to us
concerning how EIN has served you or not served you, and why,
will be very helpful.

Now that we are operational, the capabilities which you submit
and the usage which you make of the network speak much louder
than statements of interest. We will be considering the former
more heavily than the latter in determining such things as the
type of network we run and even the need for the network to
continue. EIN depended for its creation on your statements of
interest and commitment. It will now depend for its continuation
on the use of which you make of it.

Very truly yours, 1

John C. LeGates
Executive Director of EIN

JCL:lw
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EDUCOM
6 July 1470

MEMORANDUM

TO: EIN Executive Committee

FROM: John C. LeGates

CONCERNING! Progress

This is to let you know what's been happening down here since the
last Executive Committee Meeting..

1. Funding

A letter arrived from USOE on June 26 announcing an extention of
the EIN Grant for one additional year. The amount of the grant is
$70,000 out of a requested $109,000. The difference is to be
made up by EDUCOM which they have promised to do. Memos and
press releases to this effect will be sent out forthwith.

2. The EDUCOM Board of Trustees have requested that we look into
two questions. These are:

a. How EIN will fund itself after June 1971, and

b. How we can get EIN better known within the member univer-
sities.

Since the EDUCOM Board of Trustees is meeting at the fall council
as are we, I assume that we can report to them at that time.

3. On-Line Connectivity

Five institutions have agreed to let us access their computers

remotely. These are Pennsylvania State University, the Univer-
sity of Maryland, Dartmouth College, Educational Testing Service,

and Marquette University. The last institution which has a
7040 will make its machine available free but cannot be used
remotely at this time.
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4. EDUCOM has been thinking about a number of long range plans
which are related to EIN in one way or another. It is too
early to know how likely these are to come to fruition. They
are:

a. assimilation of the program distribution functions of COSMIC
and SHARE. These two operations may be up for grabs in the
next few months and it has been suggested that EDUCOM would
be an appropriate home for them. We are currently negotiat-
ing with Mr. Rowell, NASA, and SHARE on those points.

b. joint operation with the ARPA Network. This Network offers
cheap cross-country connectivity on a 50 kilobit per second
bandwidth and is moving from a research stage into implemen-
tation. Preliminary discussions indicate that this will
be a suitable medium for EIN computers to communicate with
one another. A committee consisting of Henry Chauncey,
Demos Eitzer, Allen Kent, J.C.R. Licklider and myself are
carrying on this investigation.

5. I will be taking a vacation in the first two weeks of August in
Europe. After that I will spend approximately a week visiting
our European members and other relevant institutions and a week
at the IFIP World Conference on Computer Education in Amsterdam.
Therefore, I will be generally unavailable in August.

It has been the judgment of Demos and myself that we do not need to
meet until the Fall Council. If anyone feels otherwise or has an
item of special interest, etc., please communicate that to one of us.

JCL:lw
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8.July 1970

MEMORANDUM

I TO: All EIN Technical Representatives and
EDUCOM Institutional Representatives

PROM: John C. LeGates

CONCERNING: Refunding ofiEIN

We received a telegram on June 26, 1970 informing us of an extension
of the EIN Grant. This extension is supported jointly and equally
by the U.S. Office of Education (Bureau.of Research) and the National
Science Foundation (Office of Computing Activity). It carries a
stipend of $70,000 which is intended to cover two-thirds of the cost
of operation of EIN from June 30, 1970 through June 30, 1971. The
remaining one-third will be supplied by EDUCOM.

We would like to thank those of you who wrote letters, telephoned
your congressman and otherwise stuck with us. Funds are short, and
this is an achievement of which you can be proud.

We would like to remind you that this money is being spent by the
government on our behalf. However, the benefit that you derive
from it will be in"proportion to the amount that you participate
in the EIN program. We would like to encourage you to view EIN's
new stability as an ocassion for submitting programs and utilizing
the Catalog.

c,_

JCL:lw
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EDUCOM
29 July 1970

MEMORANDUM

TO: LIN Technical Representatives

FROM: John C. LeGates

CONCERNING: Spreading Information About EIN Within the Member
Universitiesw*... wanwrawroo........ww....A....1.....

At our last reeting, durin(,, the LDUCOM Spring Council, various rep-
resentatives suggested ideas to make more people aware of LIN within
their own universities. The following is a list of t%ose sup,gestions
whicn we have been able to put into effect. All are now available
to you.

1. A list of the programs in each new supplement will be included
in the Bulletin imnodiately following it.

2. The same list will be mailed to you in the forn of a pros re-
lease. You can Use this in your computer center bulletin,
campus newspaper, or anywhere else taat seems appropriate.

3. Separate facility and abstract sections of the EIN Software
Catalog can be acquired for distribution within your univer-
sity. These arc available from the ON Office at a cost of
$10 per copy. They will be updated concurrently with the
regular catalog.

Extra copies and updates will be sent directly to the Techni-
cal Representative. LIN will not attempt to maintain lists
of the individuals who possess these copies.

4. Free space will be made available to you in the LDUC11 Bulletin
if you have a listing in the EIN Software Catalog. You may
write an article, explanation or advertisement for your pro-
grams and we will incidde it. If you wish to make entries of
this type, please contact the LIN Office.

JCL:lw
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29 July 1970

PRESS RELEASE
EDUCOM

(For use in the computer center bulletin, campus newspaper, or oth.Jr
vehicles of dissemination that are convenient.)

"New Programs Available Through EIN"

The Educational Information Network (EIN) is a project of mcom. Its

purpose is to share computer resources among its member institutions.
The newest supplement to the LIN Software Catalog adds the following
programs to the capabilities already offered:

Program

TRAN/PLAN

pescription

PackatYe to evaluate regional transportation
requirements, proposed systems and future
demands.

FORMAC System for carrying out formal manipulations
on mathematical expressions, allowing use of
numeric and analytic techniques by treating
expressions as symbolic entities. Interfaces
with 1'L/1 allowing use of many PL/1 features.

FMACUT FORIAC utility program that serves to divorce
FOR1AC from PL/1, saving preprocessinq time
and allowing use of FOAC by programmers
lacking knowledge of PL/1.

Computes results for lann-Whitney U test,
giving corresponding z scores, probabili-
ties of z scores and levels of significance.

Computes a Kruskal-Wallis one-way analysis
of variance.

Factorial analysis of variance for data with
unequal number of cell observations. Pro-
vision is made for calculation of a repro-
duction factor if the chi square of dispro-
portionality is significant.

Factorial analysis of variance for repeated
measures of either equal or unequal numbers
of observations in cells.

Performs a Bartlett's test for homogeneity
of variance on equal or unequal subgroups.

Program to compute and refine atomic struc-
ture scale factors, temperature factor
coefficients, scattering factors, atomic
coordinates, and other parameters from
scattering data and observed scale factors.

MNWHT

KRWAL

ANOVES

AOVRM

BARTL

ORFLS-PX

NIP!BER

000

000

0040

0050

000 0050 (a)

000 0051 (n)

000 0051 (0)

000 0051 (q)

000 0051 (r)

000 0051 (s)

000 0064

Persons interested in using these programs should contact their EIN

representative. (Insert name ff you wish.)
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EI N DATA

New Programs

The following new programs are
supplement eight:

Program Description

TRAN/PLAN Package to evalu-
ate regional trans-
portation require-
ments, proposed
systems and future
demands.

FORMAC System for carrying
out formal manipu-
lations on mathema-
tical expressions, al-
lowing use of
numeric and analy-
tic techniques by
treating expressions
as symbolic enti-
ties. Interfaces with
PL/1.

FMACUT FORMAC utility
program that serves
to divorce FOR-
MAC from PL11,
saving preprocess-
ing time and allow-
ing use of FORM AC
by programmers
lacking knowledge
of PL/1.

MNWHT Computes results
for Mann-Whitney
1.1 test, giving cor-
responding z scores,
probabilities of z
scores and levels of
significance.

KRWAL Computes a Krus-
kal-Wallis one-way
analysis of variance.

8

available as of

EIN Number

000 0040

000 0050

000 0050 (a)

000 0051 (n)

000 0051 (o)

Program Description EIN Number

ANOVES Factorial analysis of 000 0051 (q)
variance for data
within unequal
number of cell ob-
servations. Provi-
sion is made for
calculation of a re-
duction factor if the
chi square of dispro-
portionality is sig-
nificant.

AOVRM Factorial analysis of 000 0051 (r)
variance for re-
peated measures
and either equal or
unequal numbers of
observations in cells.

BARTL Performs a Bart- 000 0051 (s)
lett's test for homo-
geneity of variance
on equal or unequal
subgroups.

ORFLS-PX Program to com- 000 0064
pute and refine
atomic structure
scale factors, tem-
perature factor co-
efficients, scattering
factors, atomic co-
ordinates, and other
parameters from
scattering data and
observed scale fac-
tors.

154

John Le Gates

151



IT

IT

IT

FINAL REPORT

Bureau of Research No.: 8-0697

Grant No.: OEG-0-8-080697-4468 (007)

EDUCATIONAL INFORMATION NETWORK (EIN)

Part I of Two Parts

Thomas A. Keenan

John C. LeGates

Interuniversity Communications Council (EDUCOM)

P. 0. Box 364

Princeton, New Jersey 08540

November 1970

U. S. DEPARTMENT OF

HEALTH, EDUCATION, AND WELFARE

Office of Education

Bureau of Research

AVAILABLE FROM: EDUCOM, P. O. Box 364, Princeton, N.J.
USOE, Bureau of Research, Washington, D.C.

152

55



F.

1

I.

EDUCOIV
4 November 1970

MEMORANDUM

TO: EIN Executive Committee

FROM: John C. LeGates

CONCERNING: Some Thoughts on the Present and Future of BIN

The following is a list of possible reasons for the lack of traffic
through the Network, and some arguments to support or falsify these
reasons. It seems to me that what we do next depends very heavily
on our analysis of this lack of traffic.

1. There exists a psychological barrier against going off campus
to use a program.

This is one of several possible solutions suggested by
the fact that we have had many matches of users and
programs. All of these matches have backed down rather
than use the program off campus. If the problem is
only psychological, it would suggest that time will
heal the difficulty,

2. Turnaround time is slow.

This seems to be very likely, particularly in conjunc-
tion with the next item. There are various solutions
for this which are discussed below.

3. It is impossible to fiddle with programs since they are not
immediately available. Fiddling includes direct consultation with
people who know how to run it.

This also seems to be a very likely possibility. Many
programs or data require a few minor changes which can
be pointed out on the spot by the operator or program-
mer, but which are difficult otherwise.

4. People are reluctant to trust the United States mail.

This also seems very likely particularly when you
consider that cards can be damaged without neces-
sarily being lost and that many users have only
one copy of their deck.

156
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5. The network is not well enough. known to reach tts potential

users.

Although more exposure would obviously be better, EIN
has been rather heavily exposed at Bucknell, Florida
State University, Cleveland State University, North-
western University, and an assortment of other places.
These exposures have not resulted in any usage. It

seems, therefore, thaL Lne maximum amount we could
give it would not result in much.

6. Use of the network is too expensive.

This has never been given as a reason.

7. The Catalog is too small.

It has been felt all along that the Catalog must reach
a certain minimum size. However, it has never been
clear what this size is. Most people now report that
they do find interesting programs in it which should
indicate that we are approachingcan adequate size.
It should be remembered, however; that Virginia
Polytech was extremely insistant that the small size
of the Catalog was critical to its lack of use.

8. It is difficult for an institution.to spend money off campus.

For some institutions this is no problem at all. For
others, however, it is an extremely severe one. State
supported schools in Virginia, for example, cannot
spend money out of state without permission of a
governmental panel which requires up to two months
to secure. The overall effect of this reason may
be that some schools will never be users.

9. The network is too young to have caught on.

It was originally supposed that a certain time lapse
would be necessary before EIN would be accepted. It

does not seem, however, that this is an obstacle
since EIN has become widely known and widely publi-
cized.

There are a number of possible courses of action which suggest
themselves. Here are some that should be carried out regardless
of how the evaluation and subsequent decisions turn out.

1. Continue to solicit programs that are known to be especially
popular.

2. Continue to solicit programs that are remotely accessible.
Find out from installations who offer such a service which pro-
grams have been most useful through it and get these entered.
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3. Continue to solicit entire facilities for entry into the cata-
log.

4. Begin a program of data gathering and research on the subject
of the network itself. This means such things as

a) determine the nature of the "illegitimate" traffic
and its extent

b) follow up some of the exposed personnel. Find out
why they have not used the network.

I 5. Increase the marketing effort. For example,

a) approach meetings and journals within disciplinary
groups

b) write articles about BIN for an increasing scope
of publications.

6. Prepare the network for a period of hibernation to begin in
June of 1971 if necessary.

1

1:

In addition, three other alternatives merit consideration.

1. Minor alterations of EIN in response to the evidence now avail-
able could be made. The purpose would be to continue the philosophy
of EIN as it exists but to operate more effectively. An example
might be an attempt to increase the flow of abstracts into the
Catalog at the expense of program writeups.

2. Attempt to solve 1 through 4 above by becoming an on-line net-
work. An increase in the number of interactive programs and
facilities is a step in the right direction. The only major
effort, however, would seem to be collaboration of some kind
with the ARPA concept. EDUCOM is pursuing this avenue. It may
be that EIN could be combined with some ARPA functions as a
packav.

3. Involve EIN with program sharing of the conventional type
where the program migrates to the user.

As Harry Rowell so clearly outlined, this approach is frought
with hazards. In addition, it is frought with competition. The
spectrum of possible activities runs from the extreme of a
catalog which merely lists who has what and where to an operation
like COSMIC which collects, debugs, and guarantees the performance
of the programs. In the former case, income is derived from
subscription to the catalog. In the latter case, income is
derived from membership and program fees. Various operations
"between" are also possible. It may be that EIN augmented by a
move in this general direction would also be an attractive
package for funding.

It is not necessary that the approaches and activities outlined
above are mutually exclusive.
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European Affiliates

Two of EIN's new members are beginning an
experiment with the network. The members are
Bar-Ilan University in Israel, and the Universite
de Liege in Belgium. The experiment is to explore
the effectiveness of EIN outside North America.

These members must contend with long turn-
around time and documentation that is not in
their native language. However, the catalog is
also useful to them as a journal of what has been
done and is available. It may be true that Euro-
pean members can function as a subnet, com-
municating primarily with each other.

It is hoped that a year will provide a pretty clear
picture of the usefulness of EIN in Europe.

10

156

New Members

In addition to the European members, the Uni-
versity of West Virginia has joined the network
and plans to submit programs shortly. The appro-
priate name and address is:

Dr. Wayne Muth, Director
Computer Center
West Virginia University
Morgantown, West Virginia 26506

Late Supplement

Apologies are due for the delay in Supplement 9.
It was sent to our printer on schedule. The printer

continued



was then beset by a remarkable sequence of ills,
including stock shortage, loss of key personnel,
damage from humidity, and defective subcon-
tractors. The supplement returned to us for
mailing three months late.

Institutional Visits
The EIN Executive Committee would like to
make its involvement with the members more
direct. If any member of EIN would like to
arrange for a presentation of the network on his
campus, a member will be glad to address it.
Please contact the Boston Office for further
information.

FaH Council

The EDUCOM Fall Council was devoted to the
subject of networks. The presentations were
organized by EIN, and, as the report in this issue
of the Bulletin indicates, a number of exciting
ideas that relate to EIN and its future were
brought out.

New Programs

The following new programs are available as of
Supplement 9.

Program Name

SCRIPT

QSASE

KGIC

Description

Provides useful and
flexible character
sets for the Cal-
Comp plotter.

EIN Number

Computes ordinary
least-squares esti-
mates of single
equation regression
models and limited-
information maxi-
mum likelihood
estimates for sys-
tems of simultaneous
regression equations
with various input
and output options.

000 0015

000 0045

Facilitates the 000 0049
analysis of the
environmental dis-
tribution of graphic
characters with
provisions for

Program Name Description EIN Number

foreign languages or
phonemic tran-
scriptions.

BEEFM Library of subrou- 000 0054 .
tines for the evalua-
tion of mathematical
functions, matrix
arithmetic, and
other engineering
requirements.

INQUIRER I/II Performs content 000 0058
analysis on textual
data, identifying
and analyzing
instances of speci-
fied categories.

Set of program 000 0059
modules allowing
the construction
and maintenance
of information sys-
tems developed for
individual require-
ments.

BIRS

OBLIMIN

MINRES

ACT

760

Factor analysis by 000 0065
oblique factor
transformation to
simple structure.

Factor analysis by 000 0087
the minimization
of the off-diagonal
residuals of a cor-
relation matrix.

Forms bivariate
frequency distri-
butions from
designated pairs
of variables on
cards or tape, (also
called cross-tabula-
tions or contingency
tables). Various
statistical tests may
be performed on
specified tables,
including contribu-
tion to chi square,
contingency coeffi-
cient, gamma, tau,
etc.

000 0089

11
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January 1971

TO: Attendees of the Computer in Undergraduate Science Education:
Physics and Mathematics, IIT, Chicago, Illinois, August 17-21, 1970.

The purpose of this questionnaire is to help determine the kind
of network services that can be most useful to you. We ask you
to take a moment to complete it. Your help in this matter may
result in better allocation of computer resources.

A. Did you attend the presentation of the Educational Information
Network (EIN) which was held in Room 302, Hermann Hall, on
August 17 at 8:00 PM.

Yes No

B. If you did not attend the presentation, please indicate why
you did not.

1. The presentation was not within my field of interest.

Yes No

2. Presentation was within my field of interest but of a
lower priority than some concurrent activity.

Yes No

3. Other (please specify)

C. If you did attend the workshop, did you find the presentation

1. Adequate

Yes No

2. Clear

Yes No

3. Meaningful to your interests

Yes No

4. Other

158
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I.

D. Have you subsequently used the Network.

Yes No

Page 2

E. If you have subsequenfly used the Network, was the service
satisfactory.

Yes No 111

F. If the service was not satisfactory, please indicate why it
was not.

1. Mishandling of your material.

Yes__ No

2. Inadequate documentation.

Yes No

3. Inadequate turnaround time.

Yes No

4. Inadequate service.

Yes No

5. Other

G. If you have not used the network, why not.

1. I have not looked into the Network since the presentation.

Yes No

2. I have looked into the Network but failed to find a suit-
able service in it.

Yes No

3. There is a suitable resource. I have not used it because
of

a. Inability to have the program at my own institution.

Yes No

b. Inability to interact with the operating staff.

Yes No

762
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c. Distrust of the U.S. Mail.

Yes No

d. Anticipation of excessive turnaround time.

Yes No

e. Inadequate documentation.

Yes No

f. Inability to spend money with the Network.

Yes No

g. Other

Page 3

We thank you for your help. Please return this questionnaire in
the enclosed, self-addressed envelope.

160
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Program Name Description EIN Number

data in a least squares
sense.

STEPREGN Computes a sequence 000 0015
of multiple linear
regression equations in
a stepwise manner using
error sum of squares
criteria for the non-
forces variables.

NUCROS Prepares multivariate 000 0116
cross-classifications, in-
cluding row and column
sums and percentages,
chi square and other
coefficients.

NORMSURV Allows the user to test
normality on a data set,
producing means,
standard deviations,
and a list of extreme
values.

POLYCOMP Cross-cultural
(remote access) comparison using data

from Murdock's
Ethnographic Atlas.

000 0117

000 0118

ETH-CODE Program listing the 48 000 0119
(remote access) major characteristics

from the Ethnographic
Atlas, with optional
individual codings and
subdivisions.

ETH-DGRE
(remote access)

ETH-RAND
(remote access)

Compares randomly
selected cultures,
insuring geographic
separation.

Alternative to ETH-
DGRE. Randomly
selects a point, then
finds a sample culture
while insuring
geographic separation.

000 0120

000 0121

ETH-INFO Provides information 000 0122
(remote access) on any of 861 cul-

12

Program Name Description

tures, giving location,
size, and regional
identification.

ETHATLAS Scans data on 92
(remote access) characteristics from

1,168 societies, com-
paring the presence or
absence of any two
while holding 'ass
five characteristics
constant.

CULTCOMP Compares two
(remote access) cultures with data

from Murdock's
Ethnographic Atlas.

EIN Number

000 0123

000 0124

CULTPIK Identifies cultures 000 0125
(remote access) which satisfy a selected

set of characteristics.

TEXTOR Reproduces the 000 0126
(remote access) dichotomies for the

finished characteristics
of 400 cultures, with
the option of seeing the
major categories and
selected subdivisions.

TEX-CODE Forty-four major
(remote access) divisions of the fin-

ished characteristics of
400 cultures are
printed with the option
of detailed information
for selected portions.

64

000 0127

BEEFDP Library of data pro- 000 0053
cessing subroutines
designed to enhance
the commercial-pro-
ceasing capabilities
of FORTRAN.

I3MD Package of programs
for basic data pro-
cessing and subsequent
statistical analysis for
researchers and
scientists.

000 0055



Program Name Description EIN Number

LP11.07

PERT

Generalized program
with mathematical
control language for
the solution of linear
programming problems
using the dual or
simplex algorithm,
or both.

System to provide
integrated time and
cost planning of
research and develop-
ment programs using
a "work package"
concept of costing.

000 0056

000 0057

BELOW Program to assist 000 0072
political reapportion-
ment using procedures
representative of the
methods employed by
legislatures. Provision
is made for weighted
combinations of popu-
lation equality, com-
pactness, and political
conformance criterion
in reapportioning
decisions.

ZORILLA Algorithm for the 000 0077
optimization of a
quadratic form subject
to linear restraints.

MOUFLON System for model
building in multiple
linear regression. The
user can choose up to
4 methods of optimi-
zing: Hocking and
Leslie's use of the C
statistic; forward
selection; sequential
deletion, and step-
wise regression.

SCHEDULE Program to aid in
master schedule
building and section-
ing of the student-
scheduling problem.

AES106

162

000 0078

000 0090

Package of double- 000 0091
precision subroutines

Program Name Description EIN Number

UOM32

UOM4

UOM87

Marquette
University

Kiewit
Computation
Center

for vector and matrix
manipulation.

Program to score
objective exams with
provision for analysis
of questions.

Computes a Spearman
rank-order correlation
and other correlation
statistics.

Program to sum
selectively weighted
variables.

IBM 7040 at
Marquette University
is available for use,
possibly without
charge.

The time-sharing
facility of the GE-635
at Dartmouth College
is available on a
limited basis.

SUMSCRDS Program to calculate
the mean, sum, stan-
dard deviation, and
number of nonmissing
observations for an
individual variable.

000 0095

000 0096

000 0097

000 0100

000 0101

000 0106

REGAN1 Program for general 000 0107
multiple regression
analysis, computing
the Pearson product-
moment correlation
matrix and other sta-
tistical measures.

MISREGN Program for multiple 000 0110
linear regressions with
provision for missing
data.

LPLOT Subroutine for
producing a plot of up
to eight ordinate arrays
versus one abscissa
array using the line
printer.

000 0112

13



EDUCOM
4 May 1971

MEMORANDUM

TO: Institutional Representatives and
Technical Representatives

FROM: John C. LeGates

CONCERNING: Donated Computer Time

The Educational Information Network (EIN) has received a donation
of significant computational resources from Educational Testing
Service at Princeton, New Jersey, for use by EIN members. Several
institutions, selected on a first-come, first-serve basis, will
be alloted a grant for use of ETS programs available through EIN.

These programs are listed below. Further information on these
programs can be obtained in the EIN Software CataZog.

The ETS facility operates an IBM 360/65 with OS/MVT and HASP.
Programs at ETS can be accessed remotely via the following terminals:
IBM 2780, 1130, 360/20 submodels 2 and 5, 360/25, 360/30, 360/40,

and 360/50. Data sets must be compatible with the standard Bell
System, voice-grade, 2400-baud set.

Interested persons are directed to have the EIN Technical Repre-
sentative at their institution contact Mr. John LIGates, the

Executive Director of EIN.

EIN
Number

000 0060
000 0061

000 0062
000 0063
000 0065
000 0066

000 0068
000 0070
000 0087
000 0113

JCL:lw
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Matching Factor Solufions (MATCHFS)
Matrix Decomposition for Points of View Analysis

(MATDEC)
Analysis of Change-over Experiments (ZFE-03; ZFE-04)
Multivariate Analysis of Variance (MANOVA)
Factor Analysis by Direct "Oblimin" Method (OBLIMIN)
Unrestricted Maximum Likelihood Factor Analysis

(UMLFA)
Nonmetric Multidimensional Scaling (KRUSKAL)
Multidimensional Scalogram Analysis (MSAI)
Minres Method of Factor Analysis (MINRES)
Smallest Space Analysis (SSA-1)
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EIN Data

Educational Testing Service and the Educational In-
formation Network are cooperating in an experiment to
provide ETS resources through the EIN network.
Access will be permitted free of charge to certain ETS
programs for a trial. Several institutions, selected on a
first-come, first-serve basis, will be allowed limited
remote access during the 8-12 p.m. shift from June 1
through September 1. Further information will be
announced via press release. Interested persons are
directed to have the EIN Technical Representative at
their institution contact Mr. John Le Gates, the Execu-
tive Director of EIN.

EIN is pleased to welcome two new members to the
Network. These are Oberlin College in Oberlin, Ohio,
and New York University. We look forward to their
participation.

Since the last edition of the EDUCOM Bulletin, the
following programs have been added to the EIN Soft-
ware Catalog:

Program Name Description

Cal Comp The Cal Comp plot rou-
tines are a series of sub-
routines used to obtain
graphic output.
They provide for scale,
line, symbol, axis, and
character manipulation.

Program to compare the
similarity of two factor
solution matrices by two
methods. One is to rotate
the matrices orthogonally
until corresponding factors
are as similar as possible.
The other is to rotate a
matrix orthogonally to a
specified target matrix.

MATDEC Decomposes a rectangular 000 0061
matrix to eigenvalues and
eigenvectors as a first step
to an individual differences
model for multidimensional
scaling.

MPS

EIN Number

000 0052

000 0060

Program Name Description

ZFE-03

MANOVA

KRUSKAL

PLOT

MSA-I

MSA

Information
Retrieval
Services

TEXT 360

SYMAP

EIN Number

Program to analyze effects 000 0062
of treatments with allow-
ance for carry-over from
previous treatments and
tests for the significance of
carry-over. The class of
designs covered is latin
squares and Youden
rectangles.

Performs univariate and
multivariate analysis of
variance, covariance, and
regression.

000 0063

Latest version of Kruskal's 000 0068
multidimensional scaling
program.

Flexible plot routines
intended for calling by a
FORTRAN program.

Program to map variable
types onto an Euclidean
space with minimum
dimensionality (also callf.c1
multidimensional scalo-
gram analysis).

000 0069

000 0070

Performs multiple 000 0074
scalogram analysis.

Service providing current 000 0099
awareness searches and
retrospective searches in
the fields of chemistry,
biology, biochemistry,
nuclear sciences, educational
research, and engineering.

A text-processing system
with data-entry, data-
updating, and page-
formatting capabilities.

000 0079

Graphic display program 000 0080
for producing contour,
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Program Name Description

MPS

EIN Number

conformant, and proximal
maps on line printers.

Mathematical program-
ming system handling
linear programming and
separable programming
problems.

000 0093

NYBMUL Performs an exact least 000 0094
squares analysis of variance
and covariance for any
crossed and/or nested
design. May also be used
for regression analysis.

OLS
(remote
access)

BMD

GPSS

CSMP

Interactive system for
mathematical analysis of
real and complex numbers
and vectors. Operators
include sine, cosine,
logarithm, and exponentia-
tion. Results can be
displayed numerically or
graphically.

Package of statistical
programs covering the
areas of Description and
Tabulation, Multivariate,
Regression, Variance,
Covariance, Contingency,
and Time Series Analysis.

000 0108

000 0132

Transaction-oriented 000 0133
language for conducting
simulation experiments and
evaluations.

Simulates a cnntinuous
system, solving problems
expressed as systems of

000 0134

Program Name Description

differential equations or
analog block diagrams.
Handles non-linear and
time-variant problems.

EIN Number

TRANSPRT Using primal-dual trans- 000 0135
portation algorithm,
program minimizes total
shipping cost for single
commodity. Applicable to
broader scheduling
problems.

RJE Describes the Penn. State 000 0102
(remote access) Univ. Remote Job Entry

System.

Vogelback Describes the facilities 000 0103
Computing Fac. available at Vogelback
(remote access) Computing Center, North-

western University.

MERC Describes the facilities 000 0104
(remote access) available at the Middle

Atlantic Educational and
Research Center.

SSA-1 Program to find the
smallest Euclidean space
for a configuration of
points using a nonmetric
method. The program
determines a set of
coordinates such that the
distance from them is a
monotonic function of the
order of the inequalities
among pairs of points.

000 0113

TARSIER Programmed method for 000 0128
the fitting of nonlinear
regression functions using
a modified Newton-Gauss
method.
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The fall of 1971 will mark a significant milestone in the
histga bf EIN, although at this time the nature of that
milestozJ is unclear. The grant from USOE and NSF

under which EIN has operated will be coming to a close.

EDUCOM is currently evaluating several options includ-

ing seeking alternate funds, modifying the operation,

or discontinuing it. The decision or decisions will be

announced shortly.

An additional source of information about EIN programs
is now available in the form of the JUG Catalog. Thii
Catalog lists major programs from each of the manu-
facturers' user groups and from EIN. It represents a step
forward in the effort to have a central source of infor-
mation about computing resources.

The Proceedings of the main panel of the EDUCOM Fall
Conference in Atlanta, chaired by Mr. Le Gates and
focusing on educational computer networks, will be
available this fall. They are appearing in the September
issue of Behavioral Science. Reprints are available from
the Princeton Office of EDUCOM.

EIN is pleased to welcome the following institutions to
its membership and looks forward to the contributions
they will make.

The University of Alberta
Oberlin College
Principia College
Wilkes College

New programs listed in the EIN Catalog are the fol-
lowing.

Program Name Description EIN Number

DISCRIM2 Performs a Rao constellation000 0067
and distance analysis (multiple
discriminant analysis),
determining linear combinations
of variates from several groups
which maximize the ratio of
between-group variability to
within-group variability.

KRUSCAL Implements multidimensional 000 0075
scaling to optimize goodness of
fit to a nonmetric hypothesis.

166
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Program Name Description EIN Number

STUDENTT Computes t statistics and 000 0129
associated probability levels to
test equality of means of two
groups. Optional features
include transgeneration of
variables, variable-variable or
partitioned variable grouping,
and computation of F statistic
and associated probability
levels to test equality of group
variance.

UMST500 Performs correlation analysis 000 0130
followed by multiple linear
regression. Optional output
includes correlation matrix,
cross-product, and covariance
matrices and their inverses,
means, standard deviations,
standard errors, t statistics and
back solution. Variables can be
transformed. Program does not
handle missing data.

HRDMIN Inverts ill-behaved matrices 000 0131
to specified degree of accuracy
using Hotel ling's and
Bodewig's iterative method.

UMST520 Computes chi-square criterion 000 0137
on two-way frequency tables.
Optional output includes row
and column sums and
expected frequencies.

UMST530 Computes Pearsonian
product-moment correlations
on all pairwise combinations
of up to 130 variables with
provisions for missing data.

UMST540 Ranks input data, then
computes selected rank-order
statistics including Kruskal-
Wallis one-way analysis of
variance, Spearman rank
correlation, Kendall rank

000 0138

000 0139
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Program Name Description EIN Number

correlation, and Kendall
coefficient of concordance.

UMST550 Performs correlation analysis 000 0141
followed by orthogonal factor
analysis. Input may be raw
data, correlation matrix, or
orthogonal factor matrix. Raw
variables can be transformed.
Output includes various
statistics, indices, and matrices.

UMST560 Fits polynomials up to
specified degree to input data
(least square curve fittings).
Data may be weighted.
Coefficients and a graph of
the polynomial may be output.

UMST570 Performs multivariate
analysis of variance and/or
covariance. Data can be
transformed. Analysis can be
performed on selected variates.

UMST580 Performs stepwise linear
regression on up to 80
independent and 25 dependent
variables. Variables can be
weighted or transformed.
Output includes regression
and correlation coefficients.

UMST590 Generates a bivariate
frequency distribution (cross-
tabulation) for pairs of
variables. Data may be
transformed and plotted.
Output statistics include chi
square and various nonpara-

000 0142

000 0143

000 0144

000 0145

Program Name Description EIN Number

UMST600

UMST620

UMST630

Catholic
Univ.
Computer
Center
(remote
access)

770

metric correlation coefficients,
such as tau, z, and gamma.

Provides descriptive statistics 000 0146
on up to 999 variables,
including mean, variance,
standard deviation, and
moments (to fourth moment).

Computes a frequency 000 0147
distribution of two variables
over specified intervals. Input
consists of a contingency
table. Chi square, the marginal
sums of the calculated
frequencies, and the expected
frequencies may be output.

Estimates the coefficients of a 000 0149
multiple regression model or
a simultaneous equation
model. Estimation techniques
available are ordinary least
squares, two stage least
squares and limited informa-
tion maximum likelihood
estimate. Input may be of
variable format, and a
transformation routine is
provided. Output includes
various correlation statistics
and matrices.

The Catholic University of 000 0150
America is making its PDP-10
system available, in either a
timesharing or batch-
processing mode. Additional
equipment includes a disk,
tape drives, and a Cal Comp
plotter.

16 7
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EIN is pleased to welcome two new universities
into its membership. These are the University of
Alaska and the State University of New York at
Albany. We look forward to the contribution they
will make to the networking community.

The grants from NSF and USOE which have sup-
ported EIN over the last three years are coming
to an end. As a result, EIN will continue its work
on a reduced budget, and with a slightly modified
orientation. New supplements and updates will
appear at less frequent intervals and will be
smaller. They will reflect an increasing emphasis
on programs, systems, and facilities which can be

168

DATA/EIN

reached via network connection.

A survey has been conducted by means of an
extensive questionnaire concerning the effect that
EIN has had during its three years of existence.
Information was gathered concerning not only
events, but also attitudes, feelings, expectations,
and hopes for the future. The results of this
questionnaire will be mailed to those who filled
them out, and an article based on it will be pub-
lished sometime in the spring.

As a result of our reduced activity, we regretfully
have no list of new programs for this issue.
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Membership in EIN has taken a quantum jump with Name
the acceptance of nine new members. Eighty-eight
institutions are presently members of EIN. The new DIBASIC
EIN members are:

Institution

Fort Lauderdale University
Louisiana State University
Memphis State University
Michigan Technological

University
University of Saskatchewan
University of South Carolina
U.S. Military Academy at

West Point
U.S. Naval Academy
Youngstown State University

Technical Representative

Mr. Daniel Mooney
Dr. Paul Murrill
Dr. David Vaught

Mr. T. S. Johnston
Mr. Bernard Molaro
Dr. William Eccles

Col. William Luebbert
Mr. A. E. Conord
Dr. Ronald Jonas

As not ed in the previous EIN Data column, EIN h.as

entered a period of reduced activity. Supplements and
updates will be published every other month, with
Supplement 16 scheduled for appearance at the end of
March. Programs contained in Supplement 16 include
the following:

Name

MX2

Description

Calculates the solubility
of the salt MX2 as a
function of pH.

EIN Number

000 0150

DATA/EIN DATA/E1N

Description EIN Number

Extracts ionization
constants for a dibasic
acid from titration data.

000 0151

ACC001 Program to compute 000 0152
weekly payrolls in
accounting course
problem illustrations.

TURNOVR Computes a statistical 000 0153
control chart for indicating
the presence of new causes
of employee turnover.

Package of 11 subroutines 000 0155
which compute some or
all eigenvalues and, or
eigenvectors of a real
symmetric or complex
Hermitian matrix.

WASH.
STATE
UNIV.

Washington State
University is making its
IBM 360 65 available, in
either batch-processing,
remote job entry, or
conversational mode.
Additional equipment
includes a data cell, disks,
tape drives, and a
CalComp plotter.

000 0145
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