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NOTICE i

This document is disseminated under the sponsorshop of the U.S.
Department of Transportation in the interest of information exchange. The

United States Government assumes no liability for its contents or use

thereof.

The study that resulted in this report was made by the Transportation
Research Board of the National Research Council. The project was approved
by the Governing Board of the National Research Council, whose members are
drawn from the councils of the National Academy of Sciences, the National
Academy of Engineering, and the Institute of Medicine. The members of the
Transportation Research Board committee responsible for the report were
chosen for their special competence and with regard for appropriate balance.

This report has been reviewed according to procedures approved by a
Report Review Committee consisting of members of the National Academy of

Sciences, the National Academy of Engineering, and the Institute of Medicine.
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FOREWORD

This report has been prepared from discussions and written inputs
provided by the Transportation Research Board Committee on Air Transportation
Research Information Service (ATRIS), under the chairmanship of John
W. Drake. A planning meeting for Committee activities was held on November
12, 1976. Subsequent meetings of the Committee were on January 27, April
15, and July 15, 1977. In the early work four subcommittees developed
input material on ATRIS subject areas, information types, information
sources, and user requirements. Chairmen of the respective subcommittees
were Mr. Horn, Mr. Chan, Ms. Beaver, and Ms. Montle.

During June and July of 1977, the ATRIS Committee reviewed the initial
staff-prepared draft and contributed both individually and collectively
to the report text and recommendations.

While the Committee recognizes that the plans presented in this report
will need updating and modification in the 1ight of changing requirements
and technology, the Committee believes that the report provides sound and
adequate guidelines for the development and operation of an information
service that can provide needed benefits to the user community for air
transport research information.

The report is not a specification for further work; it is rather a
prospectus for potential sponsors of the service, particularly the federal
Ayiation Administration, U.S. Department of Transportation. The report
also serves to inform existing information centers and services of the
plans that are set forth but is not aimed at prospective individual
users. If ATRIS is implemented, appropriate guides and brochures will be
prepared far user audiences.




Implementation Plan for an Air Transportation
Research Information Service (ATRIS)

SUMMARY

This report presents scope and plans for an air transportation research in-
formation service (ATRIS) that would provide the user community with abstracts
of documents and resumes of research projects that relate to the air transport
field. The general design for the service is similar to that of other modally
oriented services currently maintained by the Transportation Research Board for
highway (HRIS), railroad (RRIS), and maritime (MRIS) research information. Thus
ATRIS would not only serve special needs for air transport information, but in
conjunction with the other modal services could provide for full coverage of
transportation research information.

Justification for the service and benefits provided by the service rest
on its uniqueness as a focal point for the assembly of air transport information
that is now widely scattered, and as a provider of services and products that
are tailored to the needs and wants of the air transport community.

The potential user community for ATRIS services and products is discussed in
terms of types of organizations and types of personnel within organizations that
represent a target clientele. Recommendations are made for specific types of
interactions between ATRIS and the user community, including various forms of
publicity and user feedback.

Input scope for ATRIS acquisitions i#s presented in terms of twenty-one
subject areas that range from Aircraft to Travel and Tourism, and in terms
of sixteen types of information that include research project resumes, technical
rﬁports, planning documents, legislative histories, and air transport regula-
tions.

Output scope is presented in terms of regular announcement bulletins,
special bibliographies, batch-mode retrieval service, on-line retrieval ser-
vice, and other types of services and products for users of air transport
information.

The report includes an implementation plan for the first three years of
ATRIS development <and operations. The plan contains specific proposals for
input-output operations in each year, cost estimates for the proposed opera-
tions, and funding strategies for meeting the cost requirements.

In the first two Appendixes to the report, details are given for input
operations and for output operations, respectively. The third Appendix gives
a preliminary 1ist of potential user organizations.

The report represents the collective viewpoints and advice of the
Transportation Research Board Committee on Air Transportation Research Informa-
tion Service; the Committee in turn represents both end users and intermediaries
for end users in major sectors of the air transportation field. Support for
the development of this report was provided by the Federal Aviation Adminis-
tration, U.S. Department of Transportation.

- vi -
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CHAPTER 1. BACKGROUND AND INTRODUCTION

The purpose of this report is to present a detailed plan for the dev-
elopment and operation of a service that specializes in air transport
research information and whose goal is to provide effective service to users
of air transport research information. This introductory chapter provides
background and context for the plan that follows.

It is useful at the outset to discuss concepts that are embodied in the

term transportation research information service. Aithough transportation is

literally the movement of people or goods from one point to another, in this

report the term transportation connotes a field of endeavor. The transportation

field is characterized by transportation systems (e.g., airline and highway
systems), elements of the systems (e.g., vehicles, facilities, and passengers),
system activities (e.g., planning, construction, and traffic control), and
system characteristics (e.g., demand, safety, and performance). Since trans-
portation is not an end in itself but is rather a means for accomplishing
societal and economic objectives, the transportation field is closely related
to the field of socioeconomics. Solutions to transportation problems and im-
provements in transportation systems must be attained with due regard for
societal and economic restraints.

Transportation information is basically that which is known about trans-
portation systems and their elements, activities, and characteristics . It must
also include knowledge of socioeconomic factors that affect the nature and
performance of transportation systems, and perhaps more importantly, knowledge
of the interactions between transportation systems and the socioeconomic activities

they are intended to serve.




As shown in Figure 1 below, a given collection of transportation informa-

tion might cover (A) the transportation field as part of a larger field such
as sociotechnical systems, (B) the transportation field, (C) a transportation
subfield such as highway safety, or (D) a transportation-related field such as

economics.

Figure 1. Coverage of Transportation Information

A. TRANSPORTATION INCLUSIVE FIELD
e.g., Sociotechnical Systems

B. TRANSPORTATION FIELD

C. TRANSPORTATION SUBFIELD
e.g., Highway Safety

foiiod

. TRANSPORTATION
RELATED FIELD
e.g., Economics




The research process consists of organizing, analyzing, and synthesizing
information inputs into new forms of information that can be used to help
ameliorate problems or to effect improvements. These information inputs can
consist of existing information and concepts or intuitions held by the re-
searcher. Research output may consist solely of new concepts or plans, or
the research may produce new systems, new components for existing systems,
or new facts about existing systems.

It follows that transportation research is the transformation of existing
information into new information that is relevant to transportation problems
or to the improvement of transportation systems. Transportation research
information is sometimes defined as only the output of transportation research,

but in this report the term transportation research information includes any

input or output information that is associated with transportation research.

1.1 Transportation Research Information Services and Networks

It is perhaps unfortunate that the term information service has

two conventional meanings. The term can refer to an organizational
unit that serves a given clientele or it can refer to the responses
that the organizational unit makes to those it serves. Analogous
situations exist throughout the business world where, for example,

a service station may perform many types of services for the motoring
public. In this report the term information service will connote an
information center or an information unit of a larger organization.

Whenever the term is used in the second sense, it will be stated as

N S
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information services and products, i.e., as output from an information

service unit.

The major functions of an information service are to acquire, organize,
store, retriave, package, and transmit in a timely manner relevant informa-
tion of one type or another. For the purposes of this report, information
services can be put in one or another of three major categories. An in-
formation service that deals mainly with full-text documents such as books,

reports, and journals is a library or document center. Information

services in which the preparation of document abstracts or research

project resumes is the major function are generally called abstracting

and indexing services. A third category of information services

consists of retrieval services that neither store documents nor

prepare abstracts; these services acquire and store abstracts and/or
resumes, then perform batch-mode retrieval service and/or provide
on-line access for the users of the service. Any two or all three
of these categories of information service may exist at the same
information center. Thus a Tibrary may also provide abstracting and
indexing services; an abstracting and indexing service may also
perform retrieval services, etc.

An information service in any of these three categories is a

transportation research information service if it covers transporta-

tion research information in any of the four categories shown in Figure
1. There are hundreds of transportation research information services
within the United States and abroad. Mapy are units of federal, state,
and local governmental agencies, some are units within academic insti-
tutions or within businesses or industries, and some are private en-
terprises.

Information services that are either specific to air transporta-

tion research information or that cover a significant part of the field
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are exemplified by the following:
Libraries

U.S. Department of Transportation Library, Washington, D.C.

Berkeley
Engineering Societies Library, New York, N. Y.
Air Transport Association Library, Washington, D.C.

! Civil Aeronautics Board Library, Washington, D.C.

Air University Library, Maxwell AFB, Alabama
Port Authority of New York and New Jersey Library, New York, N.Y.
International Civil Aviation Organization Library, Montreal, Canada

Document Centers

National Technical Information Service, Springfield, Va.
(U.S. Government reports)

National Aeronautics and Space Administration, Washington, D.C.
(NASA reports)

? Abstracting and Indexing Services

American Institute of Aeronautics and Astronautics (AIAA)
Technical Information Service, New York, N. Y.

National Technical Information Service, (NTIS), Springfield, Va.
(Abstracts of U.S. Government Reports)

Engi... - ing Index, Inc. (Ei), New York, N.Y.
%Abstracts of engineering reports and articles)

Smithsonian Science Information Exchange (SSIE), Washingten, D.C.
(Resumes of research projects)

Transportation Research Activities Information Service (TRAIS), U.S.
(Resumes of ongoing U.S. DOT research projects)

Retrieval Services

TRIS-ON-LINE, Battelle Columbus Laboratories, Columbus, Ohio
(Abstracts of transportation research reports and articles, and
resumes of transportation research projects)

Northwestern University Transportation Center Library, Evanston, I11.

Institute for Transportation Studies Library, University of California,

DOT
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Lockheed Information Services, Palo Alto, Cal.

(On-1ine access to NTIS abstracts, Ei abstracts, and other
data bases)

It may be supposed that a large proportion of all full-text U.S.
documents on air transportation are housed in one or more of the libraries
and document centers listed above. The abstracting and indexing services
and the retrieval services listed, however, cover a much lower pro-
portion of transportation research information than is held by the
libraries and document centers.

More complete information about the services listed above is

given in the TRISNET Directory to Transportation Research Information

Services that was prepared by the TRISNET Secretariat in May 1976
and that is available from NTIS (PB 255 172/AS).

Although the above services cover collectively much of the air
transport field, none is both comprehensive and specific with respect to
air transportation research information. Implementation of the plan given
in this report would provide an abstracting and indexing service that is
specific to air transport research information and that is complementary
to three existing abstracting and indexing services that now exist for high-
way research information, railroad research information, and maritime
research information. The latter three services were developed by
and are now operated by the Transportation Research Board. Summary
descriptions of the highway, railroad, and maritime services are
given below.

e Highway Research Information Service (HRIS)

HRIS was developed during 1964-1967 at the request of the state
highway departments and the U.S. Bureau of Public Roads and

operates on an annual budget of about $500,000. About seventy
percent is provided by the States, about twenty percent by the

Federal Highway Administration, and about ten percent by other
users. Sources of HRIS information include U.S. research
organizations, the National Technical Information Service
(NTIS), the Smithsonian Science Information Exchange (SSIE),

‘_*‘ T AR 2 . N PR e T STy T ——

i




~d

J——

and the Engineering Index (Ei). Non-U.S. information is

acouired through the International Road Federation (IRF) and

the OECD International Road Research Documentation (IRRD)

network. HRIS services include quarterly publication of HRIS
Abstracts, monthly distribution of HRIS current awareness
printouts, and weekly response to requests for batch-mode re-
trievals. More than 3,000 user organizations now receive HRIS
services. Approximately 40,000 HRIS records that have been stored
since 1970 are available to users of the TRIS-ON-LINE retrieval
service provided by Battelle Columbus Laboratories (BCL).

] e Maritime Research Information Service (MRIS)

At the request of the Maritime Administration, U.S. Department
of Commerce, TRB began the development of a Maritime Research
Information Service (MRIS) in 1969. At present the MRIS data
base contains about 13,000 abstracts of research reports and
articles and about 200 resumes of ongoing maritime research E
projects. The annual MRIS operating budget is about $240,000

of which about seventy-five percent is provided by the Maritime
Administration and about twenty-five percent by other MRIS users.
MRIS services include semiannual publication of MRIS Abstracts,
monthly publication of MRIS Current Awareness, and weekly re-
sponse to requests for batch-mode retrieval. About three hundred
organizations now subscribe to MRIS services. Sources of MRIS
information include U.S. research organizations, NTIS, SSIE,

and Ei. Non-U.S. information is acquired through exchange
agreements with the British Ship Research Association and the
Norwegian Ship Research Institute.

e Railroad Research Information Service (RRIS)

In 1972 TRB began the development and operation of the Railroad
Research Information Service (RRIS) at the request of the Federal |
Railroad Administration. The RRIS data base now contains about
13,000 abstracts of research reports and articles and more than
500 resumes of ongoing railroad research projects. The annual
operating budget for RRIS is about $200,000 of which about
seventy-five percent is provided through contract with FRA; about
twenty-five percent is provided by other RRIS users. About 800
organizations now subscribe to RRIS services that include semi-
annual publication of the Railroad Research Bulletin and weekly
response to requests for batch-mode retrieval. The RRIS data
base is made available to users of the TRIS-ON-LINE retrieval
service. Sources of RRIS information include U.S. research
organizations, NTIS, SSIE, and Ei. Non-U.S. information is ac-
quired through an exchange agreement with the International

Union of Railways (UIC) in Paris.

Since the public transportation mode is within the joint scope of
HRIS and RRIS, and since MRIS can cover research information on inland

waterways, addition of an ATRIS would provide an ensemble of abstracting
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and indexing services that collectively can cover all transportation
modes and all types of transportation research information.

In response to overall user requirements a given modal service may use
selection criteria that minimize coverage of certain aspects of the
modal field. For example, HRIS emphasizes the roadway and user aspects
of highway research and minimizes its coverage of automobile research.
Thus complete coverage of the transportation field by a modal ensemble
may require scope adjustments by each element of the ensemble.

With support from the Office of the Assistant Secretary for
Systems Development and Technology, DOT/TST, a TRB Committee on
Transportation Research Information Services worked during 1971-1976
to develop extensive plans for a U.S. network of transportation
research information services (TRISNET). Concepts and general design
for the TRISNET were reported in 1975 (]). It was conceived that the
network would include four components:

o Abstracting and Indexing Service (AIS) Component

A set of abstracting and indexing services whose collective and
cooperative efforts can cover all transportation research docu-
ments and all ongoing transportation research projects. Major
elements of the AIS component would be HRIS, RRIS, MRIS and the
prospective ATRIS.

o TRIS-ON-LINE Component

An on-line data base that contains the non-overlapping holdings
of the AIS Component and from which on-1ine retrieval services
are provided to all elements of the transportation research
community.

Design Concepts for a National Network of Transportation Research Information
ervices é;ngNETt, Transportation Research Board, Washington, D.C.
5 \S
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e Document Delivery Service (DDS) Component

A set of libraries and document centers whose collective holdings
include all documents whose abstracts appear in the TRIS-ON-LINE

component and whose cooperative efforts provide document delivery
services upon request by the user community.

e Coordination and Communications Component (CCC)

A component that provides for management and coordination of the

other TRISNET components, for overview of TRISNET development

and operations, and for communications within the network and

between the network and the user community. Elements of this

component are a TRISNET Manager, a TRISNET Overview Committee,

a TRISNET Managers Council, and a TRISNET Secretariat.

Although considerable progress has been made toward implementing
various elements of the network, there have as yet been no commitments
for continuing and stable funding of network operations. Moreover,
there does not yet exist a set of firm agreements among the prospective

service elements of the network.

1.2 History of ATRIS Development

In each annual report of the TRIS Committee there appeared a
recommendation for the development of an abstracting and indexing
service that would specialize in air transport research information
and that would complete the modal ensemble represented by HRIS, MRIS,
and RRIS. In June 1974, the Transportation Research Board brought
together an ad hoc group of about fifteen people to discuss the
desirability of and possibilities for ATRIS. The agenda included a
discussion of input scope and a discussion of the potential user
community and its information requirements.

The group learned that the Flight Transportation Laboratory (FTL) at
MIT had been building a data file on air transport research information

under the direction of Professor Robert W. Simpson. This file contained

FET
e
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two or three thousand references, in a machine-readable form, to in- 4
formation within seven general subject categories: Aircraft, Airlines, ’l
Airports, Air Traffic Control, Travel Demand, Transportation Systems,
and Operations Research.
One consequence of the meeting was that FTL and TRB collaborated, with
support from DOT/TST, to store about 1500 of the FTL references in the
TRIS-ON-LINE data base that was then in its initial stage of development.
A second consequence was that the Federal Aviation Administration in-

vited the Transportation Research Board to submit a proposal for pro-

ducing a plan for ATRIS implementation and for producing a prototype
product. In September 1976, a one-year contract between FAA and
the National Academy of Sciences was negotiated. The statement of

work included the following six tasks:

(a) Establish an ATRIS Committee to represent major sectors of
the air transport research community.

(b) Identify the total scope of ATRIS in terms of subject areas,
information types, acquisition sources, potential users, and
services and products.

(c) Prepare an implementation plan for ATRIS development and
operation.

(d) Identify a relatively narrow subject scope for a prototype
bibliography.

(e) Acquire, process, and store up to 1,000 abstracts of documents
relevant to the subject(s) identified in task d.

(f) Produce camera-ready copy for the prototype bibliography, in-
cluding a user response form that publicizes ATRIS development
and that solicits suggestions for future ATRIS products.

Performance of Task (a) is represented by the ATRIS Committee roster

contained on page ii of this report. The remaining chapters of

this report represent performance of Task (b) and Task (c).
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In response to Task (d) the ATRIS Committee identified certain issues

and problems associated with airports to be an appropriate scope for the

prototype bibliography. Task (e) was performed jointly by the FTL and
TRB, and Task (f) was performed by TRB.

In summary, the present report is the culmination of more than three
years of discussions and recommendations on the development of an in-

formation service specific to the field of air transportation. Justifi-

cation for the service and benefits provided by the service rests on its
uniqueness as a focal point for the assembly of air transport information 1
that is now widely scattered and as a provider of services and products

that are tailored to the needs and wants of the air transport community.

- . : - ——— R —
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CHAPTER 2. POTENTIAL USER COMMUNITY FOR ATRIS

It is clearly wasteful to design and implement an information service
that is not used by those for whom the service was intended. It can be argued
that the design for ATRIS input/output operations must be preceded by a marketing
study of the user community and that ATRIS should be implemented, or not im-
plemented, in the 1light of the study results. On the other hand, the results of
a marketing study may not be conclusive unless prospective users can see and
experience the specific products and services that are being offered. The
substance of this chapter has not been synthesized from the views and opinions
of what may be hundreds or even thousands of potential users of ATRIS services
and products; it is based on the collective reasoning of the ATRIS Committee
and on accumulated experience of similar information services that are now
operational (e.g., RRIS).

It is important to distinguish between the user community for air trans-
port research information and the users of ATRIS services and products. It is
the first of these two groups that will be addressed in this chapter; the second
group cannot be named until ATRIS services and products are available for use.

It is assumed throughout, however, that there are many present users of air
transport research information and that all are potential users of ATRIS products
and services.

The potential user community for any type of information service is "chicken
and egg" with the input/output scope of the service. A relatively narrow input
scope may match the information needs of only a handful of users; if the input
scope is too wide and diffuse, the service may not be able to match specific
needs of any users. For a given input scope, a range of output services and

products is generally needed to match the wants and needs of potential users.

W‘-_'—‘
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2.1 Classification of Potential Users by Type of Organization and Type
of Work

As background for the subsequent discussion of user wants and needs
for information services and products, it is useful to identify the types
of organizations within which users of air transport research information
are most Tikely to be found and to identify the types of work that are
most likely to require access to air transport research information. Types
of organizations and types of work that constitute the potential user
community for ATRIS are listed in Table 1. Since the categories are
quite general it is reasonable to suppose that virtually all users of air
transport research information are accounted for by the categories shown.
Appendix C to this report gives an initial list of specific organiza-
tions that fall in one category or another, but it will require additional
effort to approximate the universe of U.S. and non-U.S. user organizations
and to identify one or more individual users within each user organization.
This further effort will be a necessary step to insure adequate marketing
and publicity coverage for future ATRIS development.

One initial step has been taken toward identification of ATRIS
users. The 50 state departments of highways and transportation all
receive HRIS services, and most receive RRIS and MRIS services. In early
1977 each department was asked whether it will wish to receive ATRIS
publications if and when such become available. The results to date
are that 44 of 45 responding States do want to receive ATRIS services
when available.

_ After potential users in other categories of Table 1 have been
identified, and after one or more ATRIS services and products become
available, similar studies can be made of other categories in Table 1.

The results would reveal the relative interest in ATRIS among the various

categorieés of the overall community. To date, for example, 44/50 or 88
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Table 1. Classification of Users of Air Transpert Research Information
TYPES OF ORGANIZATIONS
1. FEDERAL AND STATE AGENCIES (US and Non-US) 3. BUSINESS AND INDUSTRY (US and Non-US)
1.1 Transportation Agencies 3.1 Air Carriers
1.1.1 Policy & Planning Groups 3.1.1 Forecasting/Planning Groups
1.1.2 Research & Development Groups 3.1.2 Engineering/Operations Main-
1.1.3 Other Groups (includes safety/accident investigation) tence Groups
3.1.3 Traffic Groups
1.2 Environmental Agencies 3.1.4 Marketing, Legal & Finance
1.2.1 Policy & Planning Groups (abatement Groups
controls/regulation)
1.2.2 Research Groups (noise and emissions/human response) 3.2 Manufacturers, Contractors, &
1.2.3 Resource Preservation (land use planning/controls) Suppliers
3.2.1 Aircraft
1.3 Energy Agencies/Offices 3.2.2 Engines
1.3.1 Policy & Planning Groups (allocation programs) 3.2.3 Components (landing and navi-
1.3.2 Research Groups (energy conservation/efficiency) gation aids)
3.2.4 Fuels & Services
1.4 Commerce Agencies
1.4.1 Industrial & Economic Development Plans & Programs 3.3 Consulting Firms
1.4.2 Promotional Groups (recreation/tourism/trade) 3.3.1 Economics Consultants
3.3.2 Engineering Consultants
1.5 Regulatory Agencies and Authorities 3.3.3 Planning & Research Con-
1.5.1 Economics and Operations (routes & fares) sultants
.1.5.2 Statistical Services -
3.4 Organizations/Associations
1.6 Military Organizations 3.4.1 Air Carrier Groups
3.4.2 General Aviation Groups
1.7 Other Agencies 3.4.3 Manufacturers Groups
1.7.) Executive and Legislative Staff Support Groups 3.4.4 Shipper/user Groups
1.7.2 Budget Office 3.4.5 Labor Groups
1.7.3 Special Commissions and Task Force Groups
3.5 Banking & Investment Firms
2. REGIONAL AND LOCAL AGENCIES (US) 3.5.1 Banks
3.5.2 Investment Underwriters
3.5.3 Insurance Compani
2.1 Policy and Planning Agericies for Comprehensive & Multi- 3.5.4 Leaging cgm::gizses
modal Transport 3.5.5 Investment Rese Fi
2.}.1 Regional Planning & Development Boards ki st o
2.1.2 Councils of Government 3.6 0 tors of Ground
2.1.3 Metropolitan Planning Organizations Tf:;ip§:§ Systzgg" e
2.2 Operating Authorities for Aviation & Multimodal Transport 4. ACADEMIC INSTITUTIONS AND PROFESSIONAL
2.2.1 Port Authorities SOCIETIES (US and Non-US)
2.2.2 Regional/Metronolitan Transportation Authorities
2.2.3 Airport Autnorities and Aviation Departments 4.1 Universities (Libraries)
4.2 Research Institutes
4.3 Professional Societies
TYPES OF WORK
A. Administration & Management I. Library & Information Services
B. Aviation Analysis J. Market Analysis & Forecasting
C. Design K. Operations
D. Development L. Planning
E. .Economic Analysis M. Policy Formulation
F. Education N. Research
6. Engineering 0. Safety & Security
H. Legal P. Scheduling
o e — — S— -

.
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percent of the state departments have interest in ATRIS publications.
Publicity and marketing lists for RRIS and MRIS each contain around
2,000 U.S. organizations. Publicity for HRIS reaches about 5,000
organizations on a world-wide basis. Thus it may be supposed that the
potential user community for ATRIS includes from two to three thousand
organizations. There may of course be a number of individual users
within any user organization. Table 2 shows the number of subscribers
to HRIS, MRIS, and RRIS publications in 1976, and in categories similar

to those of Table 1.

Table 2. Distribution of Subscribers to HRIS, MRIS, and RRIS Publications
(As of October 1976)

Organization {Information Service User Information Service
Type RRTS T TRIS [ RRIS | | Office HRIS | MRIS [ ReIS
Federal Administration 478 33 224
Agencies 298 47 128
Technical 1,352 53 134
State &
Local Agencies | 1,305 37 115} JLibrary 431 90 170
Business & Other
Industry 330 98 303f fOffices 202 66 203
Academic
Institutions 429 38 98] }Totals 2,463 242 731
S ————1
Other Types u.S. &
Types 101 22 87f fCanada 2,190 242 659
Other
Totals 2,463 242 731} JCountries 273 0 72
- " W—
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The distributions shown in Table 2 are for individual persons or
individua) offices within organizations. Neither the actual number of
different organizations nor the overlap in subscribers among services
has been analyzed at the present time. It is estimated that between
ten and twenty percent of all potential user organizations do in fact
subscribe to the respective services, and that multiple subscriptions
are received by at least half of the subscribing organizations.

Until market research for ATRIS output has been performed, it is
only possible to speculate on the numbers that might appear in ATRIS columns
for Table 2. A preliminary estimate is that the distribution of ATRIS
users will be similar to the combined non-overlapping distributions of
MRIS and RRIS users.

Finally it should be noted that Table 2 refers to service publications
and that any publication issue may be used by several individuals within
the subscribing organization. User surveys of HRIS and RRIS subscribers
have shown that an average of about five different individuals use regularly
the publications received through a single subscription. Multiplication
of the Table 2 totals by five provides round number estimates of about
12,500, 1,200, and 3,600 individual users of HRIS, MRIS, and RRIS
publications, respectively.

Users of HRIS, MRIS, and RRIS batch-mode retrieval services are
essentially subsets of the publication subscribers. In 1976 approximately
1,000 retrievals were made for HRIS users, about 200 for RRIS users, and
about 100 for MRIS users. The distributions of on-line retrievals through

TRIS-ON-LINE are not available at this time, but in 1976 approximately 60
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user terminals were in operation for varying lengths of time.

2.2 User Needs and Wants for Air Transport Research Information |

If it is hypothesized that there are 2,000 organizations in which
there is an average of five individual users of air transport research
information, then there would be 10,000 users. A comprehensive study
of those users could reveal not only their present needs and wants, but
also their present information practices and the degree to which present
practices satisfy the needs and wants. Such a study would presumably
provide inferences on what ATRIS would have to be like if it is to

serve a useful purpose and provide needed benefits. Two studies of this

type have been conducted under the auspices of the TRIS Committee, and
each of HRIS, MRIS, and RRIS have surveyed their respective users on
certain questions about user needs, wants, practices, and levels of
satisfaction. None of these studies, however, included significant
numbers of users of air transport research information, and none were
designed to produce valid inferences about a well defined universe of
information users that includes both users and non-users of particular
information services.

Although first-hand responses from the community of users of air
transport research information are not yet available, it is useful to

pose and discuss the questions that are raised in the remainder of

this topic. The discussion under each question represents ATRIS
Committee deliberations except for statements that are attributed to
prior studies.

Question 1. Do experts on a given subject go to a service such as ATRIS to
acquire information in their owm areas of expertise

Experience shows that experts do use information services that cover

their own areas of expertise. On the other hand 1t may be that the greatest
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value of an information service is realized by users who need to keep
abreast of developments outside their own areas of expertise or who
have needs for specific information in fields other than their own.
Within the air transport field, for example, technical people might
realize more benefits from ATRIS information on the socioeconomic
aspects of air transport than from ATRIS information on air transport
technology.

Question 2. Does any particular group of users have some unique set of require-
ments such that ATRIS should be tatilored to the needs of specific groups?

Until market research and experience shows otherwise, there is no indica-

tion that ATRIS should be tailored or customized on behalf of one or

§ more subsets of the potential user community (Table 1). There may be

a wide range of information needs and wants among users, but it appears
likely that this range would exist in any sizable subset of the user
community. This range of needs and wants should be covered, however,

by the range of ATRIS input and by the range of ATRIS services and products.

Question 3. Do users expect or desire complete recall on a given topic or subject,
or do they prefer a representative response of selected information on the topie?

The answer to this question depends on whether the user's need is

for a sample or a census of information that exists on the subject.
Through input selection the quality of sample responses can be increased
but at the risk of omitting useful material. The census approach reduces
the Tlatter risk but introduces significant increases in the cost of all

operations, including the screening of low quality information. If

funding is available, the census approach should probably be taken since
samples can always be generated from a census but not vice versa. Another
| approach is to provide complete recall for information represented by

certain types or sources of information (e.g., DOT reports) and sample
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recall for other types or sources (e.g., non U.S. journal articles).
Question 4. What are the major overall requirements of users?

Two general information needs are (a) to keep informed of recent events

and results in one or more subject areas and (b) to acquire information

that is relevant and specific to a particular question. The first is a

browsing requirement, the second is a retrieval requirement. The type and
3 frequency of need varys greatly among different users and often varys

for any single user. User satisfaction with the response to either

type of requirement can be greatly influenced by the timeliness,
completeness, and relevance of the information received.

Question 5. Why will ATRIS be used?

It is expected that ATRIS will be used because its information scope
corresponds to the continuing concerns and information needs of hundreds

of organizations within the air transport community. It is also expected
that ATRIS will be used by organizations and individuals who may not
specialize in air transportation but who have intermittent needs for

air transport research information. Use of ATRIS in either case implies
that the service provides convenient and economical access to air transport
information and that the service is responsive to the user's needs.

estion 6., What proportions of user needs will require access to informa-
tion on other modes in addition to air transport?

There have been no good analyses of this question. On the input

side it appears that about 80 percent of transportation documents are
oriented toward one mode or another and that the remaining 20 percent
relate to several or all transport modes. It also appears that at

least one-half of all organizations that have concern for transpoftation

research information are modally oriented. Even if the majority of ATRIS
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users are mainly concerned with air transport, it is desirable to provide
all ATRIS users with easy access to the information in other transport
modes. Specifically, the information held by any or all of the HRIS, RRIS,
and MRIS services is now readily available to the users of any one of the

services; ATRIS information will be similarly available.

Question 7. What trends can be expected for om-line use of the ATRIS data base?

On-line access is not practical for meeting the browsing requirements of users
but is extremely effective for meeting retrieval requirements. It appears

that within the next two years virtually all libraries will be equipped for
on-line access and will therefore perform on-line searches on behalf of their
respective constituencies. User organizations that do not have libraries

fall into two categories (a) those whose retrieval needs include fast response,
say, from one hour to one day, and (b) those whose retrieval needs are met by
responses that range from one to two weeks. It can be expected that users that
require fast response will turn to on-line access, and that the remaining

users will either request batch-mode retrieval service or wilt arrange for on-
1ine retrieval service from other organizations. In the industry category a
substantial majority of organizations now use on-line retrieval. It appears
that at least half and perhaps as many as three-fourths of all major user

organizations will use on-line access within the next two or three years.

Question 8. How are the hard-copy products of an information service used?

Surveys of HRIS and RRIS users indicate that hard-copy products are used
by technical specialists mainly for browsing and by libraries mainly for

manual retrieval.

Question §. How do users now meet their needs for air transport research

information?
In a survey sponsored by the TRIS Committee, about half of 800 respondents

depend mainly upon technical publications, trade journals, and direct




personal communications to keep abreast of current transportation

developments. Nearly two-thirds first turn to some other person to
acquire information on a specific subject. About forty percent ask
first for library assistance.

Question 10. Is it expected that the ATRIS clientele will be largely individual
users or largely organizational users?

Many user organizations have librarians or other information "gatekeepers"

who assist other members of the organization to meet information

requirements. In all these cases the intermediary would be the

direct user of ATRIS services and products. Based on the experience of ‘
HRIS, RRIS, and MRIS it can be expected that one-half to two-thirds of

ATRIS users will be intermediaries that serve other members of their

respective organizations.

Question 11. What types of information would users expect to see covered by
ATRIS? >

Users would expect ATRIS to have a well-defined coverage of the technical
literature and other substantive reports and papers on air transporté-
tion, including policy and planning documents. On a much more

selective basis, ATRIS would provide references to articles from trade
journals and to information generated by legislative, regulatory, and
transportation-related agencies. Selective coverage of non-U.S. informa-
tion would be expected, but mainly for documents that are available in the
English language. The scope of ATRIS coverage is discussed in Chapter 3.

Question 12. What are the most important user acceptance criteria for ATRIS

services and products?
Answers to this question are generally much the same for any informa-
tion service. Users expect adequate and timely coverage of the input

scope; they expect high quality, reliable, responsive, and economic

output services. Given the particularly rapid changes in the field of
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air transportation as a whole, the ATRIS file should be kept as current
as possible. Users expect the service to have a purging policy for in-
formation that is obsolescent or that has otherwise lost its value. It
is important to provide users with simple procedures for acquiring full-text
documents and equally important that the document delivery service be timely,

reliable, and economic.

Question 13. In what ways should ATRIS provide statistical and other numerical
data to users?

A set of numerical data should be treated as though it were a document,
whether the data set is in fact contained in a document or whether the
set exists only in machine-readable form. If a given data set is within
the ATRIS scope and if its contents meet ATRIS selection criteria, then
it should be represented by a record in the ATRIS master file. The
record would contain index terms and an abstract that describes the major
features of the data set and would inform the user on how the data set

may be acquired.

Question 14. What can be said about long range use of ATRIS services and products?

Some insight into the potential future use of ATRIS may be gained from

a general observation of the air transportation industry as a whole. It
seems inevitable that the various segments of the air transportation
community will be subjected to much closer scrutiny by decision makers,
policy makers, political leaders and the general public. As air travel
grows, its impacts upon society likewise grow and various societal con-
straints begin to be imposed. Pressure is being felt for better planning
and more enlightened decision making. As an example of a response to this
pressure, state highway departments are reorganizing as transportation
departments and these departments are slowly becoming truly multimodal.

Regional and local planning agencies, transportation authorities, and
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other comprehensive planning and development agencies in all levels of
government are also giving more attention to air transportation problems.
Much of the increased attention is focused upon the airport—the interface
between the air transportation system and the community. For these and
other related reasons, it appears that there will be an increasing need
for air transport research information. If ATRIS is responsive to these
needs, the use of ATRIS services and products can also be expected to

increase.

In summary, there are many unknowns and few hard facts about the potential
user community for ATRIS services and products. It is recommended that the two
products of the first year's effort (this report and the prototype bibliography)
be used as a basis for systematic and in-depth studies of the questions that have
been raised and thereby amplify and modify the tentative answers that have been

.

given in this chapter.
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CHAPTER 3. INFORMATION SCOPE FOR ATRIS
The single most important characteristic of an information service is |

L its information scope. On the input side, information scope refers to the types

of information that are acquired, the sources of the acquired information, and
the extent to which various subjects are covered. Information on a given subject
(e.g., aircraft noise) can appear in many forms (e.g., news items, research
reports, or textbooks); a given type of information (e.g., journal articles)
might cover all subjects in a given field such as air transportation.

An information service may have several types of output information (e.g.,
citations, abstracts, and documents). Both the input scope and the output
scope of a service are critical determinants of the types of users, number of
users, and level of use that the service will experience. Both are functions

4|

of user requirements and available funds.

3.1 Subject Scope

Subject scope can be described at the level of subject areas that

are broad subdivisions of the total subject scope or at the level of

an indexing vocabulary that covers the total subject scope in very fine

and specific detail. The field of engineering, for example, might be

covered by perhaps ten or twenty types of engineering (e.g., civil,

aeronautical, or mechanical). The specific vocabulary for all engineering

concepts may, however, require ten thousand or twenty thousand terms.
Subject areas can serve several purposes: to give users a quick

feel for the subjects that are covered, to subdivide large quantities

of output into more readily used subsets, and to provide a basis for

selective dissemination in broad areas of interest. On the other hand, index

terms are the retrieval "handles" on stored information; they are the basis for
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searching out information that is relevant to a very specific concept such as 4

airport runway roughness measurements. The distinction between subject

areas and index terms is analogous to the difference between the chapter

headings of a textbook and the detailed index at the end of the book. {
The subcommittee on ATRIS subject areas examined a number of subject

area lists that have been used for various collections of air transport

information, including those used by DOT Library's 10-A Services Branch
and by the MIT FTL Data File. The ATRIS Committee recommends that the
twenty-one subject areas shown in Table 3 be the initial basis for

subject classification of ATRIS input material. For each subject area 4

from Aircraft to Travel and Tourism, Table 3 contains a number of index

terms that are indicative of the scopes of the respective subject areas.
Thus, for example, the table shows that the scope of subject area 20 on
Security includes airports, baggage, bombs, cargo, and theft. This ex-
ample shows that subject area names can also be index terms. Thus
airports is shown as an index term under the Security subject area, and
security is shown as an index term under the Airports subject area.

It can be seen that the recommended subject areas cover both air
transport technology and socioeconomic aspects of air transportation.

It is quite likely that further refinement or expansion of ATRIS 1
subject areas and index terms will occur after sufficient experience has been

acquired to reveal weaknesses and shortcomings of the initial list.

3.2 Types and Sources of Information

The term information type will be used for characteristics of an

information unit (e.g., a report or an article) that are independent of

its subject content. ]




0

Table 3. ATRIS Subject Areas
|
01 AIRCRAFT 11 FUELS
Accidents; Avionics; Cost of Operations; Flight Allocation; Conservation: Consumption; Efff{-
Equipment & Engire Data, Flight Simylators; ciency of Use; Forecasts; Imports; Prices;
Fuel Requirements, Leasing, Maintenance; Navi- Specificattons; Supply
gation Systems; Noise; Operations; Pollution;
RSD; Safety, Type
12 GENERAL AVIATION
02 AIJRLINES Accidents; Activity; Afrports; Economics: Ex-
ports; Fleet; Fuel Requirements; Production;
Agreements; Economics; Enforcement; Facilita- Use
tion; Fares & Rates; Federa) Regulation; Fi-
nance; Fleet; Manacement; Merger; Performance
Measures; Personnel; Routes; Scheduling; Use 13 GOVERNMENT POLICY, PLANNING, REGULATION
Aviation System Planning; Airports; Airways;
03 AIRPORTS Charters; Domestic Policy; Economic Regulation;
International Policy; Legislation; Mail; Mer-
Airside Capacity; Desian; Economic Impact; Ec- gers; Military/Civil Defense; Routes; Safety;
onomics; Environment; Finance, Landside Access; Service to Small Communities; Subsidies; Taxes;
Laws & Regulations; Management, Runways, Se- User Charges
curity; Statistics; Terminal Facilitation;
Traffic Forecasts
14 MARKETING
04 AIR FREIGHT Advertising; Baggage Handling; Commissicns; Con-
sumer Relations; Credit; Discounts; Market Re-
Automated Systems; Containerization; Costs; search; Reservations; Sales; Schedule Publica-
Distribution/Handling, Derand; Regulatfon; tions; Simulation Models; Ticketing
Sales; Tariffs & Rates; Use
15 METEOROLOGY
05 AIR TRAFFIC CONTRO.
Atmospheric Conditions; Fog; Forecastinc; In-
Afr Space Utilization, Approach & Landing; struments; Meteorological Radar; Satellites;
Collision Avoidance; Communications; Economics; Weather Statiors
Enroute Control; Enroute Navigation, Flight
Service; Flow Control; Operations Research;
Radar; Safety; System Support; Terminal/Tower 16 NAVIGATION
Collision Avoidance; Enroute; Landing Aids;
06 ECONOMICS - R&D; Systems; Visual Aids
Capacity Control, Competition, Costs; Discount
Pricing; Diversification; Elasticities; Fares 17 PASSENGER DEMAND
& Rates; Load Factor; Long Range Planning;
Operating Efficiency, Operations Research; Elasticity, Forecasts; Peak & Off-Peak; Quality
Peaking; Pricing; Productivity, Regulatory of Service; Seasonality; Statistics; Surveys
Reform; Scheduling, Short Haul Markets;
Traffic Forecasting; User Charges; Utilization
I8 PERSONNEL
07 ENVIRONMENT Costs; Education; Management, Manpower Require-
ments; Performance Measures; Productivity, Re-
Airport/Aircraft Interface; Airport/Community cruitment; Statistics; Unions
Interface, Atmospheric Pollution; Federa)
Regulations; Land Use Planning; Legislation;
Monitoring Systems; Noise Abatement Procedures; 19 SAFETY
Routfng; Technology R&D
Accident Prevention Programs; Accident Feports;
Causes; Decisions; Government Pegulation, Human
08 FACILITATION Factors; Investigative Methodology: Pilot Cer-
tification
Documentation Management; Entry & Departure of
Arcraft; Entry & Departure of Cargo 8 Other
Articles; Entry & Departure of Persons; Facili- 20 SECURITY
ties § Services for Traffic at International
Afrports; Government Procedures; Intermodal Atrport, Baggage; Bombs; Cargo; Hijackirg; Mail;
Systems Management; International Cooperation Vetal Detectors; Security Guards; Terrorism,
Ticket Stock; Theft
09 FINANCE
21 TRAVEL AND TOURISM
Accounting. Capital Requirements; Cash Genera-
tion; Cost Allocation; Financing; Insurance; Demand; Development; Economic Impact, Economics;
Leasing; Loan Cusrantees; Return on Investment; Environmental factors; Socfological Trends,
Revenyes; Subsidies; Taxes; User Charges Statistics; Travel Agents
0 FORECASTS
Afrcraft; Afrport B Afrways Facflities; Copita)
Requirements, Domestic Cargo; Domestic Passen-
gers; Economics, Internations) Cargo; Interns-
tions) Passengers, Methudologies
(o
[ BN
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One question that can be asked about any information item is whether
it is primary information or secondary information. Although the defini-
tions are not precise, primary information is complete in itself (e.g.,

a book, report, or article) and is often said to be a full-text document.
Secondary information is information about primary information (e.g., a
citation, abstract, or index); secondary information is thus surrogate for
one or more items of primary information. In this report a research project
resume will be considered as secondary information even though it is not
surrogate for a full-text document, rather it is surrogate for a research
project.

Another dimension for information type is represented by the physical
nature or form of the information item. Common examples are printed text,
graphic materials, microfilm or microfiche, and machine-readable forms such
as punched cards, magnetic tapes, or magnetic disks.

Information types and information forms are closely related to the
sources from which information is acquired. Thus some sources provide only
one type of information in one form, some sources provide several forms for
the same type of information, and several sources provide many types of
information in different forms.

Eight types of primary information and eight types of secondary in-
formation have been identified as a basis for acquiring ATRIS input. These
types are listed in the first column of Table 4. For each type, the second
column of Table 4 gives sources from which the information may be acquired
and indicates the probable form in which the information is available to
ATRIS.

Acquisition of each type of information should be based on agreements

between ATRIS and the sources from which the information is acquired. The
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Table 4. Types and Sources of Information for ATRIS Input
1. Types of Primary Information on Air Major Sources of Primary Information Approximate Per-
Transportation (generally in hard-copy form) centage of Combined
HRIS, RRIS and MRIS
Files
=
a. Reports not covered by secondary a. (1) GPO, (2) State & Local Agencies, (3) 9
acquisitions (Includes policy and Consultants, (4) Industry, (5) Research
planning documents) Institutions, (5) Other Information Cen-
ters ‘
b. Journal Articles & Conference Papers b. (1) Publishers/Subscriptions 8 ;
not covered by secondary acquisitions (2) Library Loans :
**c_ Accident Reports c. (1) NTSB 0.1
**d_ Legislation, Regulations, Orders d. (1) CAB 0.3
Legislative Histories (2) Congressional Publications
**e. Hearings e. (1) Federal Register None
(2) GPO
(3) Congressional Publications |
*f. News Items, Editorials, Magazine f. (1) Magazines/Trade Journals 2
Articles (2) Newspapers/Newsletters
**g. Statistical Data Sets g. As for Item 2a 0.4
**h. Computer Programs h. As for Item 2a 0.2
7
: 3
2. Types of Secondary Information on Air ([Major Sources of Secondary Information and Approximate Per- i
Transportation Probable Acquisition Forms centage of Combined
HRIS, RRIS and MRIS
Files :
a. Resumes of Research Projects a. (1) SSIE (magnetic tape) 7
(2) TRAIS (magnetic tape) 1
§3g Sponsor Agencies (e.g., FAA)
4) Performing Agencies %e.g.. Con-
sultan.s
b. Abstracts of U.S. Government Reports b. (1) NTIS (magnetic tapes) 15
(2) NASA (printed abstracts)
c. Abstracts of Journal Articles, Confer- fc. (1) Engineering Index (magnetic tape) 12 ’
ence Papers & Conference Proceedings (2) AIAA (printed abstracts)
d. Abstracts of Reports & Articles not d. Through agreements with other information 45
included in b or ¢ centers and services in the U.S. and
abroad (e.g., ATA, ITA, ICAQ, IATA,
U.S. Travel Service, HRIS, ...)
e. Special Bibliographies e. Council of Planning Libraries 1
f. Citations & Catalog Data that identify |f. (1) DOT Library 10A Catalog These acquisitions
primary information for acquisition 2) Library Acquisitions Ltsts are not stored,.
e.g9., Northestern University Library) They are used
to locate
g. Indexes to Primary Information and to |[g. l; World Aviar-an Directory information not
Sources of Primary Information 2) GPO Catalogs acquired through
3) Bulletins of Other A&I Services the major
sources
h. Bibliographic Data Bases h. On-gine Services (e.g., Lockheed, SDC,
BRS
* Selection by Exception
*# Selection by Exception with Collective Referencing
[ & ]
i ;“
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nature of these agreements is discussed in the first section of
Appendix A.

The number of records to be stored in the ATRIS master file de-
pends upon the number of acquisitions (e.g., 3,000 per year), the total
input budget (e.g., 2,000 records per year), and selection criteria that
are discussed in the following section. The third columr of Table 4
shows the percentage distribution of the combined HRIS, MRIS, and RRIS
files with respect to each type of information. It may be presumed
that the corresponding ATRIS distribution will be generally similar
to those of the other modal services. However, the individual dis-
tributions for HRIS, MRIS, RRIS,and ATRIS will vary from one type of
information to another because of modal differences in acquisitions policies

and selection criteria.

3.3 Selection Criteria

The input scope of an information service is determined not only
by the subjects it covers, the types of information acquired, and its
information sources, but also by whafever selection criteria are applied
to the acquired information. The absence of selection criteria implies
that all acquired items will be processed and become part of the ATRIS
data base. Since any service is constrained by its input budget and
since the acquisition and input of all available information is most
1ikely to cost more than the available funds, it is important to have
selection criteria and guidelines. Five general criteria have been
identified for selection of ATRIS input information. It is recognized

that further development of the selection criteria stated below will

depend upon expressed views and desires of the user community.
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Age. 1In general, new input on any subject should be restricted
to that which has been generated within the previous five years.
Exceptions are for "monumental works" or historically important
items from the past. Research project information should not
be input unless the project is ongoing or has terminated within
the previous year. Project resumes should not be kept on file
Tonger than two or three years after project termination. It

is assumed that deleted records will have been published in
hard-copy products and will thus be available on an archival basis.
Redundancy. It is not unusual to acquire several different
versions of the same substantive information. Examples in-
clude draft and final reports, preprints and published papers,
and multiple presentations of a paper or report. In general,
the ATRIS data base should contain a single "best reference"

for all such cases. This best reference may of course change
from time to time as better versions of the same paper or

report are issued.

Geographical Origin. Surveys have repeatedly shown that users pre-

fer higher selectivity for information produced in other countries
than for information produced in their own country. It is somewhat
arbitrarily recommended that the selection rate for non-U.S. in-
formation should be no higher than one-third of the rate used for
comparable U.S. information. The actual selection rate will depend
primarily on expressed user needs. English is widely recognized as
the international language for aviation; moreover, the more signifi-
cant documents, reports, etc., are usually available in several lan-
guages. Therefore, in very rare and exceptional cases should in-
formation be stored about non-U.S. documents that are not available

in the English language.
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Selection by Exception and Collective Referencing. For some types

of information only exceptional items should be selected, parti-
cularly if all items of the given type exist in the collection
of another information center. Examples include accident inves-

tigations, aviation medicine, environmental impact statements,

airport master plans, hearing testimony, computer programs, regu-

lations, patents, and numerical data sets. For these and perhaps

other types of information, individual items should be selected

for input by subject matter specialists and on the basis of their

potential to serve the information needs of a majority of users.
Whenever possible, selection by exception should be

accompanied by collective referencing in which a single ATRIS

reference represents a relatively large collection of pri-
mary information. It is assumed that the collection is
homogeneous with respect to type (e.g., hearings or accident
reports) and that each collective reference represents in-
formation that exists at a single source (e.g., at CAB or

at NTSB). In conjunction with selection by exception, the
collective reference informs users where to find similar
information that was not selected by ATRIS. In essence,

the collective references constitute a directory to informa-
tion that has been only lightly covered by ATRIS. Relatively
vast sets of numerical data can thus be given collective
references. Other applications include collective references
to conference proceedings from which ATRIS may have selected
only one paper out of twenty. In Table 4,types of primary
information that are included under this criterion are‘marked
by asterisks. This criterion also applies to the corres-

ponding secondary information.




e. Quality. Although judgment of the quality or lasting value
of an information item is highly subjective, any acquisition
program produces items that are almost sure to be regard-
ed as "garbage" by virtually all users. If selections are
made by subject matter specialists, all such items should
be discarded or shelved at the selection stage. Other
aspects of quality are completeness of information within
acquired abstracts or resumes and availability of full-
text documents represented by acquired abstracts. Acquired
abstracts should not be selected for input unless the biblio-
graphic data are sufficient for identifying and acquiring the
corresponding full-text documents.

3.4 OQutput Scope

The output scope of an abstracting and indexing service is described
by the services and products that are made available to the user community.
The conventional output of a service such as ATRIS can be listed in three
categories as shown in Table 5.

Two output categories, retrieval service and publications, are based
directly and entirely upon the contents of the ATRIS data base. The
third category covers auxiliary services that enhance utilization of the
first two types of output and thereby increase the overall value of the
information service.

Retrieval products are responses to individual requests for informa-
tion on specific topics. Computer retrievals can be made in either
the batch mode or in the on-line mode. In the first case, a search
strategy that involves combinations of index terms is composed for each
of a number of requests, and then the "batch of retrievals is completed in

a single -computer run. The outputs are then screened for relevance,
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Output Scope for ATRIS Services and Products

. RETRIEVAL SERVICES

1.1 Batch-Mode Retrieval
Performed by ATRIS staff on behalf of individual users. Can
include prespecified formats and indexes, and supplemental
information not stored in the ATRIS data base.

1.2 On-Line Retrieval
Performed via terminals having telecommunications links to
a computer center where the ATRIS data base is stored for
on-line access. Can be performed by the individual user or
by intermediaries within user organizations or at the ATRIS
center.

1.3 Multiple Responses
Distribution of retrieval response for a given query to
other users upon request.

. PUBLICATIONS

2.1 Announcement Bulletins
Regular issues that display information acquired and stored
during the period between issues. Items are grouped within
subject areas for browsing purposes. Indexes are generally
included with each issue.

2.2 Special Bibliographies
Publications having the same format as announcement bulle-
tins, and that display all information held for some subset
of the total subject scope.

2.3 Cumulative Indexes
Author, source and/or subject term indexes to all informa-
tion stored over a specific period of time.

. AUXILIARY SERVICES AND PRUDUCTS

3.1 User Aids
Source lists, vocabulary lists, user guides, etc.

3.2 Document Delivery Services
Assistance in meeting user requests for full-text
documents.
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packaged, and transmitted to the respective users. If subject matter
specialists are part of the retrieval sequence, the retrieved material
may be supplemented by additional relevant information that is known to
the specialist. For users who have infrequent requests and relatively
long response time requirements (say, from one to two weeks), one ad-
vantage of batch-mode retrieval is that users do not have to plan a
search strategy; another is that the retrieval products can be formatted,
indexed, or otherwise packaged according to the user's need.

On-Tine retrieval implies that the data base can be accessed
via telecommunications from a terminal that is operated by the user or by
an intermediary for the user. The intermediary can be an information
specialist at either the information center or within the user's organi-
zation. Advantages of on-line retrieval are fast response and the
ability to iterate each search strategy until an optimum retrieval has
been achieved. With the advent of numerous on-line retrieva] systems and
on-line data bases, users (and their intermediaries) are turning increasing-
1y to on-line retrieval. The ATRIS data base should therefore be available
directly to users through on-line access. In addition, however, the ATRIS
service center should provide retrieval products in the batch-mode or
on-1ine mode for users who do not have on-line access or who prefer off-
line service for one reason or another.

As shown in Table 5, retrieval products can include multiple responses
to specific queries that are posed by one or more users or by the in-
formation service staff. The principle of multiple response is analogous
to a discussion group situation where one part{cipant asks a question
whose answer is useful to many participants. Thus multiple responses
serve to disseminate information on topics that are both timely and of

general interest.




The second category of proposed output for ATRIS covers three
types of publications. The first type is periodic announcement
bulletins that contain all abstracts and/or resumes that have been
stored during a fixed time interval of no less than one month and no
more than six months. The major purpose of an announcement bulletin
is to help satisfy user needs for current awareness in one or more
subject areas. Although announcement bulletins are generally used in
the browsing mode, if they have author and subject term indexes, they

can also be used for simple searches. Subscribers to announcement

bulletins have, in fact, a complete hard-copy version of the data base.

If the service provides cumulative indexes to the bulletins, then the
user has a basis for manual retrieval from the entire data base. This
type of service is probably most appropriate for users whose greatest
needs are for current awareness, whose retrieval requirements are
minimal and infrequent, and who strive to acquire the maximum amount
of information for a minimum amount of expenditure.

In addition to announcement bulletins and cumulative indexes
thereto, service publications can include special bibliographies that
cover specified subjects within the total scope of subjects, types,and
sources of information. Special bibliographies are generally produced
for special purposes or events. For example, if a subject such as
noise abatement becomes prominent and timely, a special bibliography
can provide current and in-depth awareness of existing information on
the subject. In essence a:special bibliography is an extension of the
multiple response concept described above.

A third category for ATRIS output includes auxiliary service§ and

products that enhance the utilization and effectiveness of retrieval
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and publication services. One type of auxiliary service consists of
brochures, user guides, vocabulary lists, organization directories, ‘
meeting calendars, and other tools that assist users in using the main
services or that otherwise increase users' knowledge of the subject field.
A second type of auxiliary service is represented by document
delivery services that provide users of retrieval and publication
services with easy and reliable access to full-text documents whose
references appear in retrieval and publication products. ATRIS users
have at least three possibilities for document delivery services: (a)
TRISNET Document Delivery Services through, for example, the Northwestern
University Transportation Center Library, (b) NTIS for copies of U.S.
Government reports, and (c) the Engineering Societies Library for

copies of articles that have been referenced by Engineering Index.

3.5 Data Element Scope

A final consideration for the scope of an abstracting and indexing
service such as ATRIS is the list of data elements of which the stored
records are composed (e.g., title, author, source). Data element
scope can be a determining factor for the capability of an information
service and for user satisfaction with the service. For example, an
information service may be of little value to some prospective users if
the stored items do not include abstracts of documents or the names of
principal investigators for research projects. Two general criteria
for inclusion or exclusion of data elements are as follows.

a. Completeness. Every ATRIS record should be complete

with respect to identification data and bibliographic

data. If the data cannot be acquired for a needed
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element (e.g., publication date), the ATRIS record should
so indicate (e.g., no publication date).

b. Consistency with Bibliographic Practice. Since ATRIS

will undoubtedly acquire abstracts and resumes from other
information services and may exchange records with some
services, data elements for ATRIS records should correlate
highly with those used by other abstracting and indexing
services. The correlation should be high both with respect
to the inclusion or exclusion of a given element and with
respect to the documentation rules for the data element.

c. Utility and Meaning. Every data element that is included

in an ATRIS record should have utility and a clear-cut
meaning to ATRIS users. The set of elements should be re-
sponsive to the information needs of a majority of ATRIS
users.

There can be conflicts among these criteria if an exchange agreé-
ment should require inclusion of a data element that is not generally
useful or even meaningful to ATRIS users. Non-useful data elements can
be suppressed on output, but their inclusion on input must be weighed in
the 1ight of incremental costs that are associated with the processing
and storage of any data element.

Four categories of data elements for ATRIS records are listed in Table
6. Since an ATRIS record may represent either a document or a research
project, separate lists are given for each record type. The first cate-
gory includes all data elements that provide information on the subject
content of the document or project. These elements include the title,

a brief abstract of the document contents or a brief resume of the project

objectives and methodology, one or more subject areas (from Table 1), and
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Proposed Data Elements for ATRIS Records

Type of Data

Data Elements for Records
that Represent Full-Text

Data Elements for
Records that Represent

Element Documents Research Projects
Elements that 1.1 Document Title 1.1 Project Title
Describe 1.2 Informative Abstract of | 1.2 Informative Resume
Subject Document Content of Project Objectives
Content 1.3 Subject Area(s) of the and Methods
Document 1.3 Subject Area(s) of the
1.4 Index Terms for Project Work
Document Content 1.4 Index Terms for Project
Scope
Elements that 2.1 Journal Name or 2.1 Sponsoring Agency and
Describe Corporate Author(s) Address
Key Organizations of Reports 2.2 Performing Agy. & Add.
and People 2.2 Personal Author(s) 2.3 Principal Investiga-
of the Document tor(s)
2.3 Author Affiliation
Elements that 3.1 Type of Document & 3.1 Project Start and
Provide Language End Dates
Additional Data 3.2 Date of Publication 3.2 Funding Level
on Documents 3.3 Document Code Nos. 3.3 Contract or Grant
or Projects 3.4 Issue Data (e.g., Vol.) Number
3.5 Pagination Data
3.6 Documer.t Availability
3.7 Documant Price :
Elements that 4.1 Record Number 4.1 Record Number
Identify the 4.2 Record Source 4.2 Record Source
Record 4.3 Storage Date 4.3 Storage Date
~~— e s e et s
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index terms that show the specific nature of the document or project.

The second category of data elements provides identification of
the organizations and people who are primarily responsible for the ex-
istence of the document or project. The third category is for physical
data about the document or project, and the fourth category is for
elements that identify the record—apart from the document or project it
represents.

The elements shown in Table 6 include all elements that are required
by the U.S. Department of Transportation's Technical Report Documentation
Form DOT F 1700.7 (8-72). The DOT form is shown on page i of this report

As a final note, it is important that users know which data elements
can be used for retrieval purposes. Some retrieval systems can perform
searches only on the subject index terms, for example, but most systems
can search on any predetermined set of data elements. In the TRB batch-
mode retrieval system that is used for HRIS, RRIS, and MRIS, all elements
except titles and abstracts or resumes are also retrieval elements. Key
words of titles and abstracts or resumes are coded as subject index
terms. In more sophisticated retrieval systems, all useful words in the
textual part of a record are stored as retrieval terms.

In summary, the data elements of an information record contain the
only information about a document or record that is stored; the service
output cannot include information that has not been stored in one or more

data elements.
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CHAPTER 4. COMMUNITY INTERACTIONS WITH ATRIS

Interaction between ATRIS and the user community refers either to steps
that ATRIS takes to influence the user community or to steps taken by the
user community to influence ATRIS. Interactions can occur at a number of
levels that range from one-on-one communications between an ATRIS staff member
and an individual member of the user community to impersonal notices that
ATRIS may distribute to an undefined audience, perhaps through advertisements
in trade magazines.

The classification shown in Table 1 (page 15) provides a framework for

identifying the user community, but for discussions of interactions it is

useful to divide the community into the three categories shown in Figure 2 below.

The first category contains the actual users of ATRIS services and products.
The second category is a well-identified group of organizations and individuals
who are not ATRIS users but who are known to be steady users of air transport

research information. This second category is a "target clientele" for ATRIS.

Figure 2. Categories for ATRIS Interactions

3. Other Users of Air
Transport Research Information

2. ATRIS Target
Clientele
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The third category includes probable users of air transport research informa-

tion that are not members of the first or second categories. As a guideline,

the target clientele should be at least twice the size of the actual user group.

Thus if ATRIS were to have 1,000 actual users, its target clientele might include

an additional 2,000 potential users. The nature of ATRIS interactions with

each category of users is discussed in the topics that follow.

4.1

Interactions Between ATRIS and ATRIS Users

The major objective for interactions between an information service

and the users of its services and products is to improve the match between

user needs and wants and the services and products that are offered. To

improve this match requires that users know what the service provides and that

the service know what users need and want. As improvements are made, the

service can expect an increase in the number of users and in the amount

of use by each user. Two types of interactions that contribute to

the accomplishment of this objective are as follows:

a.

User Awareness and Understanding of ATRIS Input/Output Scope. A1l

users should be provided with pamphlets or brochures that give
clear descriptions of ATRIS holdings and of the available
services and products. Exhibit 1 is the first part of an
eight-panel brochure that is used for the Highway Research
Information Service (HRIS). A user guide should also be pro-
vided to give detail for the service input, and instructions
on how to use each service or product. Finally, the service
should apprise its users by newsletter whenever significant

changes or innovations are imminent.
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Exhibit 1. HRIS Brochure

Highway
Research
Information
Service

TRANSPORTATION RESEARCH BOARD
Commission on Sociotechnical Systems
National Research Council

National Academy of Sciences

What Is the
Highway Research
Information Service?

Developed by the Transportation Research Board with
financial support from the state highway and transpor-
tation departments and the Federal Highway Adminis-
tration, it is

A COMPUTER-BASED INFORMATION STORAGE
AND RETRIEVAL SYSTEM

consisting of

SUMMARIES OF RESEARCH PROJECTS
IN PROGRESS

which are updated periodically and identify per-
torming and sponsaring agencies, principal invest:-
gators, funding sources and schedules, and

ABSTRACTS OF PUBLISHED WORKS

which include technical papers, journat articles, and
research reports from 1967 and several thousand
references to significant earlier research reports,

and providing

RAPID ACCESS TO INFORMATION ABOUT
HIGHWAY AND URBAN TRANSIT RESEARCH

for

TRANSPORTATION ADMINISTRATORS,
ENGINEERS, PLANNERS, AND RESEARCHERS

seoad
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User Feedback on ATRIS Services and Products. Users can

influence the nature of information services and products
by providing feedback in the form of letters, phone calls,
group discussions, or response to questionnaires. While
unsolicited feedback should be welcomed and acknowledged,
it is recommended that feedback be solicited from all users
on a regular basis. A feedback form can be included with
the transmittal of any or all of the service products. An
example of an. HRIS retrieval feedback form is shown in
Exhibit 2. This form provides HRIS with data on how
respondents use the retrieval products and on the benefits
that are derived from the service. On-line retrieval users
should be polled at least twice a year with respect to
service satisfaction and to solicit suggestions for improve-
ment. Publications users should also be given periodic
feedback opportunity, perhaps on an annual basis.

A special case of publications feedback is from the
first publication issued by the service. Such feedback is
especially important since it provides a means for the
service to learn about its prospective users and to intro-
duce desirable changes at an early state of service opera-
tions. Table 7 gives an outline for question areas in which

feedback can be solicited from recipients of ATRIS publica-

tions.
While it is essential to analyze and respond tc solicited

user feedback, it is generally the case that only a minority

of users take the time to fill out and return feedback forms.
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Exhibit 2. HRIS Retrieval Feedback Form

USER EVALUATION OF A HIGHAAY RESEARCH INFORMATION SERVICE RESPONSE
(to bc corpleted by the oriainal rcaucatcr)

User corments and evaluation of our response toyour request for inforpation about

can help us icprove the HRIS. W2 vould appreciate an ansver froa the principal user
of this information to a few questions about this file search response. Please
corplete this user evaluation sheet end return it to:

HIGHWAY RESEARCH INFORMATICON SERVICE Very truly yours,
TRANSPORTATIO:! RESEAKCH BOARD a.B (/‘W"/
NATIONAL ACADEMY OF SCIENCES D. < /r
2101 CONSTITUTION AVERUE, N.W. A. B. kobley U
NASHINGTON, D.C. 20413 Manager of !RIS
Your Nane Today's Date
Title Datc Request Sent to IRIS B
Organization Date Response Reccived from HRIS
Address
City, State, 2ip Telephone Nurter

1. OVERALL QUALITY OF THIS RESPONSE

[ exwerswy vawsie [ vawste [ Novae  [] causeo prosiems

COMVENTS

2. WAS THE RESPONSE BENEFICIAL IN SAVING T€? [ ] Yes o [] v savins mnevz [] ves no [
3. WAS THIS YOUR FIRST REQUEST FOR AN HRIS FILE SERRGH? [] ves o [

& IF WE RETRIEVED NO DOCUMTNT_RECORDS IN THE SEARCH INITIATED BY YOUR QUERY, WAS THIS NEGATIVE INFOWATION
BENEFICIAL? YES  NO

5. IF OUR RESPONSE TO YOUR QUERY PRCOUCED NO DOCUENT RECCRDS OF WALQH YOU WERE NOT ALREADY AHARE, WAS THAT
KNOWLEDGE EENEFICIAL TO You? [ YES NO

6. U0 YOU HAVE KNOWLEDGE OF ONGOING Ox COMPLETED RESCARCH PROJECTS THAT CLEARLY RELATE TO YOUWR QUZRY EUT DID NOT
TURN UP IN OLR RESPONSE? IF SO, PLEASE TELL US \MAT THEY ARE.

9. PLEASE LIST OTHER SOURCES OF HIGHWAY YRANSPORTATION.RESEARCH INFORMATION THAT WERE USEFUL'TO YOU FOR THIS
REQUEST

8. AS'A RESULT OF THE RESPONSE, DID YOU:

A. CONTACT A RESEARCH PROVECT INVESTIGATOR OR AUTHOR OF A REPORT? [ ws [
‘B. ORDER A FULL-TEXT DOCUVENT? J ves w )
€. BECOE COSCIOUS OF A NEW IDEA (R INSIGHT TO ADVANCE YOLR WORK? Cvws o [
D. CONTINUE YOUR WORK, SATISFIED WITH YOUR KNOWLEUGE OF THE SEARCI? Cd ves ~w O
E. ADANDCH'THE STUDY OR PROVECT 2 Cdves w [

9. OTHTR COMMINTS:
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Table 7. Outline of Question Areas for User Feedback on ATRIS Publications

1. ldentification of User Organizations
1.1 Type of Organization
1.2 Major Work or Mission
1.3 Role in the air transportation field

2. Identification of Individual Users Within Organizations
2.1 Type of Work and Number of People for which
there are air transport information needs

2.2 Key contact(s) for communications with ATRIS

3. Information Needs of Organizations & Users Within Organization
3.1 Distributions of Current Awareness Needs vs. Needs for
i Specific Information (In terms of Frequency of Need)
! 3.2 Relative Needs for Information of Different Types
(Frequency of Need)
f 3.3 Relative Needs for Information in Different Subject Areas
(Frequency of Need)
3.4 Relative Needs for Information from Different Sources
(Frequency of Need)

4. Information Practices and Resources Used to Satisfy Needs

4.1 Use of Libraries (Frequency of Use)
4.2 Use of Other Intermediaries (Frequency of Use)

: 4.3 Use of Primary Publications (Types and Frequency of Use)
4.4 Knowledge and Use of Secondary Information Resources

(Specific Resources and Frequency of Use)

5. Level of Satisfaction Now Attained (High, Medium or Low Levels)
5.1 For items in Question Area 3
5.2 Through Practices in Question Area 4

6. Level of Satisfaction with ATRIS Publication(s) (High, Medium, or Low)
; 6.1 For items in Question Area 3
6.2 For individual features of the publication(s)

7. Overall Value of ATRIS Publication(s)
7.1 Relative Benefits for Items in Question Area 3 (High, Medium, or Low)
7.2 Value Relative to Publication Charge (High, Equal, Lower)

8. Wants for Improvements.& Innovations
8.1 Improvements in individual features of Question Area 6.2
8.2 New or Different Types of ATRIS Publications
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Follow-up calls and letters may be necessary to insure that
all types of users are properly represented in conclusions
that are drawn. An information service should budget and
conduct user conferences from time to time, perhaps on a

two or three year cycle. A representative sample of perhaps
twenty users from the various categories of Table 1 should
be invited to spend at least one day in the discussion of
service deficiencies and service improvements that are
wanted by the users.

During the formative years of an information service it
is wise to have a continuing conference of users and potential
users in the form of an advisory or overview committee. The
present ATRIS Committee is an example of this form of inter-
action between the prospective service and the potential user
community.

In Chapter 2 (page 22) it was estimated that less
than half the users of an information service such as
ATRIS are end users and that the majority of users are
intermediaries for end users (e.g., librarians). To
be representative of the user community, conferences and

committees shou]d therefore include both types of users.

4,2 Interaction Between ATRIS and the Target Clientele

The target clientele for ATRIS would consist of specific organiza-
tions that are identified within the framework of Table 1. A mailing
list should be developed and maintained for all these organizations;
for each organization, one or more individuals should be identified as

key people for interactions between ATRIS and the target organizations.

,€
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It is assumed that the list will be a mixture of organizations that currently
use ATRIS services, organizations that may have used ATRIS services at
one time or another, and organizations that have never used ATRIS services. ;
Interactions with ATRIS users have been discussed in the preceding j

1 section; interactions with the remaining organizations should include

dissemination of ATRIS brochures, newsletters,and samples of ATRIS
products and should also include telephone or personal interviews with repre-
sentative members of the target clientele. The interviews should reveal

why the interviewees are not ATRIS users, and perhaps more important, what

ATRIS services and products would have to be 1ike to make the inter-
viewee an ATRIS user. It is often the case that interviews can provide more

useful information than other marketing methods such as mail questionnaires.

It should be an ATRIS goal to convert steadily increasing numbers of
the target clientele into ATRIS user organizations; it is especially im-
portant that ATRIS users include organizations that are leaders in the

air transport field since these organizations have important requirements

for air transport information.

4.3 Interactions between ATRIS and the General Community q
There are at least two mechanisms whereby ATRIS can increase the
level of knowledge and interest for its services and products throughout
the general user community. One is through feature articles and adver-
tisements in trade magazines and professional journals; the other is through
exhibits and other types of presentations at conferences that are attended,
at least in part, by users of air transport research information.
Feature articles should be prepared and submitted for publication

whenever significant milestones are reached in the service history;

- —— S ———
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advertisements are warranted whenever new products or services are
available. |
Participation in conferences provides ATRIS visibility and useful

personal interactions between staff and potential users. One technique

that has been used by RRIS is to produce special bibliographies on con-
ference themes or subthemes. These special products not only enhance the
conference jtself, but also provide a conversation piece for discussions

with potential users.

4.4 Check List for Effectiveness of ATRIS Interactions

The effectiveness of interactions between ATRIS and the user community
is closely related to the evaluation of ATRIS itself. The ATRIS Committee
believes that,at any point in its development and operation, ATRIS should
have objective answers to the following questions and that the answers
should provide the essential basis for evaluation of ATRIS.

a. How well has the target clientele been identified, in terms

of both organizations and key contacts within or-
ganizations? How well is the target clientele informed
of ATRIS services and products?

b. How does the target clientele meet its current information

needs? Which of these needs can ATRIS meet?

¢. How many organizations have been given the opportunity

to learn about ATRIS through presentations and demon-
strations at air transport related conferences? Through
magazine articles and advertisements? Through direct
mailing?

d. To what degree has the target clientele subscribed

to ATRIS publications? Are the key organizations in each
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sector of the community represented? What is the average

number of individual users per subscription?

Which elements of the user community are regular users of

ATRIS retrieval services? What is the distribution for
batch-mode and on-line services? What trends are in evidence
for the mix of retrieval and publication usage?

What is the level of user satisfaction with the scope,

format, and timeliness of ATRIS publications and retrieval
services? What changes are scheduled for improvements that
users want?

How are ATRIS services and products used by individual users? For
what purposes? What benefits are realized? How do users feel about
the level of current user charges relative to benefits received?
What are overall information needs and practices of ATRIS
users? What part of these needs does ATRIS serve? Which
practices are supplemented or enhanced by ATRIS services

and products?

What would ATRIS have to be 1ike before non-users of ATRIS would
become ATRIS users?

How much of the evidence for answers to the previous ques-

tions is represented by unsolicited feedback? How much by
solicited feedback? How much by user conferences? How valid
and reliable is ATRIS's knowledge of the information needs,
wants, and practices of its target clientele?

What innovations and changes are planned for ATRIS

services and products over the ensuing three years? ’
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CHAPTER 5. COST ESTIMATES AND FUNDING ALTERNATIVES FOR ATRIS ACTIVITIES

i the

The purpose of this chapter is to provide a financial framework for the

action plan that will be presented in Chapter 6. Estimates are given for

costs of ATRIS development and operation, and alternatives are dis-

2 cussed for deriving funds that meet the cost requirements.

5.1 Cost Estimates

Costs of ATRIS development and operations are presented in
five categories: development costs, input operation costs, output
operation costs, costs of community interactions, and overhead costs.
Relative costs in the first four categories are largely determined by
the size of the user community (See Chapter 2), the input and output
scope of the service (See Chapter 3), and the extent of user inter-
actions (See Chapter 4). Absolute costs in all five categories depend
upon how and where ATRIS is institutionalized, e.g., as a federal
activity, as a not-for-profit activity in the private sector, or as
a commercial enterprise. The estimates to be presented are based on
the corresponding costs of HRIS, MRIS, and RRIS, which are
housed in the Transportation Research Board of the National Research
Council. It is recognized that a survey of similar services among
other organizations would reveal a range of a;tua] or estimated costs
in each category.

a. Development Costs. Development of an information

service such as ATRIS includes planning and design,

formalization of acquisition agreements, development of
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procedures, tools, and software for input and output
operations, initial interactions with the user community,
and the creation of a staff organization to carry out the
service activities. If ATRIS development must start from
“scratch," it is estimated that two to three years will

be required and that development costs will be in the
neighborhood of $200,000 per year. If, however, ATRIS can
be developed as an extension of an existing service, then
both the development time and costs can be reduced by at
least fifty percent. For example, the development of

RRIS required approximately one year and $100,000 because
staff organization, input-output procedures, and system
software had already been developed by HRIS and MRIS.
Development costs will of course decrease rapidly after the
first year or two of implementation, but some development is
required for virtually any year of operation.

Input Costs. A detailed discussion of input operations
and associated costs is gfven in Appendix A.

Major categories of input costs are acquisition,
abstracting, indexing, coding, keyboarding, and storage.
Acquisitions can be secondary information in the form of
machine-readable records, secondary information in the
form of hard-copy records, or primary information in the
form of fu1l-tex£ documents. It is estimated that the
respective unit costs of input operations for these three
types of acquisitions are $10, $13, and $18, exclusive

of overhead costs. If ATRIS experience is similar to that of the
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other modal information services, about fifty percent
of the acquisitions will be in machine-readable form,
about thirty percent will be hard-copy abstracts or
resumes, and about twenty percent will be full-text
documents. Based on this input distribution and the estimated
unit costs, the average cost of input processing would be
about $12.50 per record stored.
OQutput Costs. The three major types of ATRIS output proposed
in Chapter 3 were publications such as regular abstract
bulletins or special bibliographies, batch-mode retrieval,
and on-line retrieval. Details for output operations are
presented in- Appendix B.

Costs of ATRIS publications depend upon the number of
issues, the number of pages in each issue, and the number
of copies that are distributed. If ATRIS publications are
similar to those of HRIS, MRIS, and RRIS, it is esti-
mated that each issue will cost about $5 per page plus about
$3 per copy, exclusive of overhead. Thus the output costs
for 500 copies of a 200 page bibliography would be about
$2,500. The estimated annual cost of a quarterly abstract
bulletin that contained 400 pages per issue and that was
distributed to 1,000 subscribers would be about $20,000,
again exclusive of overhead costs.

Batch-mode retrieval costs depend upon the number of
requests processed within a given batch, the complexity of

the search strategy, and the number of items retrieved and
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printed out. If retrieval runs include about twenty requests
and if each request produces an average of about 100
printouts, then the estimated average output cost per re-
quest is $50 before overhead.

On-line retrieval involves two types of costs: update
and storage costs that make the data base available at any
time to any user, and retrieval costs that are incurred when
an individual request is processed. Rough estimates for
storage costs are one dollar per record for initial entry and
fifty cents per year per record to provide on-line access.
Thus storage costs increase as the data base becomes larger.
If ATRIS were to begin on-line storage with a data base of
5,000 records and if 3,000 records were added in the first
year, the total storage cost for the first year would be
about $12,000 ($8,000 for entry and $4,000 for access). If
the data base grows at this rate for five years, the fifth year
cost would be about $13,000 ($3,000 for entry of 3,000
records and $10,000 for access to 20,000 records).

On-line costs for an individual request depend upon
connect-time rates, telecommunications rates, length of time
spent in on-line searching, and amount of off-line printout
requested. A general estimate of connect-time plus tele-
communication costs is one dollar per minute, excluding
operator costs and terminal equipment costs. Off-line print

charges are of the order of ten cents per record. Thus if

an operator spends twenty minutes for a given retrieval and
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requests off-l1ine print of one hundred records, the re-

trieval cost will be about $30. Relative advantages of
batch-mode and on-line retrieval are discussed in Appendix

B. Since it is quite likely that on-line access to the

ATRIS data base will be provided by an organization (vendor)
other than ATRIS, it may be assumed that on-line retrieval costs
will be paid directly to the vendor by individual on-line users,
and that ATRIS will receive a portion of these charges (perhaps

fifteen to twenty percent) for having suoplied the records to the vendor.

Costs of Community Interactions. Costs of interactions between

ATRIS and the user community include printing and distri-
bution of publicity items, feedback items, communications and
travel, and holding conmittee meetings and user

conferences. The cost of any particular type of inter-

action clearly depends upon the frequency of occurrence and
the number of users that are involved. It can be expected that
ATRIS costs in this category will be at least $5,000 (excluding
overhead) in any given year and that the long term annual aver-
age will be about ten percent of the annual operating budget.

Overhead Costs and Total Costs. Cost estimates that have

been given for the first four categories (a-d) do not include
overhead costs for management and administrative functions
nor institutional requirements for housing and other facili-
ties. It is assumed that overhead costs are proportional to
total costs for the first four categories, but that a min-
imum overhead is required to provide adequate direction and

management. More specifically, 1t is estimated that the
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total overhead will be at least equal to the total costs in the
first four categories and that a minimum overhead is $40,000
per year. For example, if annual development costs were
$10,000, input costs were $50,000, output costs were $30,000,
and community interactions costs were $10,000, then the sub-
total for these costs would be $100,000. The minimum overhead estimate
is therefore $100,000 and the minimum total annual cost would be
$200,000. The numbers used in this example are generally
similar to the annual operating budgets of RRIS and MRIS

after five years of development and operation.

Personnel requirements at this level of effort are estimated

to be about six man-years per year, including about three
full-time personnel and a number of part-time personnel for
special functions such as abstracting, programming, key-

boarding, and filing.

5.2 Funding Sources and Strategies

Three major sources of financiai support will be considered for
meeting the costs of ATRIS development and operations: major sponsors,
institutional supporters, and all other users of ATRIS services and products.
The level of ATRIS operations, i.e., total annual costs, is limited by the
total income received from these three sources.

A major sponsor is any organization that provides funds for at least

ten percent (say) of the total annual costs. Major sponsors of HRIS, for
example, are the state departments of transportation and the Federal Highway
Administration, U.S. DOT; the major sponsor of RRIS is the Federal Railroad
Administration, U.S. DOT; and the major sponsor of MRIS is the Maritime

Administration, U.S. Department of Commerce. It can be assumed that major
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sponsors of ATRIS would include one or more federal agencies that have

; responsibility for the dissemination and utilization of air transport
information that has been generated through the sponsors' programs. A 1
primary example is the Federal Aviation Administration, U.S. DOT. Other
possibilities are the Civil Aeronautics Board and the National Transporta-

tion Safety Board.

The agreement(s) between an information service and its major
sponsor(s) can be expected to provide a stated quantity of services and
products for the sponsor's use, but it may be assumed that the funds
provided by a major sponsor are tens if not hundreds of times the output
costs of the services and products received.

Institutional supporters are organizations that are generally,

but not’ necessarily, outside the federal government and for whom the
% service provides indirect benefits that are considerably greater than the

market price of services and products that the supporters receive from

ATRIS. Indirect benefits to major sponsors and to institutional supporters

are largely intangible, but include good will and appreciation from their

respective constituencies for creating and sustaining a needed and useful

| information service that would not otherwise exist.

One distinction between a major sponsor and an institutional supporter
| is the order of magnitude of support. If a major sponsor provides

V funds of the order of hundreds of thousands of dollars per year, for ex-
ample, an institutional supporter may provide funds of the order of
thousands or tens of thousands of dollars per year. For modal in-
formation services, the most 1ikely institutional supporters would be

associations of industries whose livelihoods are specific to the respective

modes.
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supporters, but there are indications that such support would be pro-
vided if sponsor support and user charges are not sufficient to maintain
a useful service.

The third source of financial support is from user charges to all
1ndividuais and organizations that are not major sponsors or institu-
tional supporters. Through brochures and other public information, the
information service announces a user charge for each product or type of
service and users are billed accordingly. At the present time, user
charges cover about twenty percent of the HRIS, RRIS, and MRIS
annual operating costs.

A funding strategy is essentially a plan for meeting the total

costs of a given level of effort from a specific mixture of income from
major sponsors, institutional supporters, and user charges. Since all
four of these factors are variable and interdependent, differences
between planned and actual dollar levels of one factor must be
compensated for by changes in the dollar level of one or more of the
other factors. Guidelines for initial ATRIS strategies and for
subsequent adjustments are presented below in the form of questions and answers.
a. Who might be the major sponsors of ATRIS and what levels of
annual support can be expected for each?

The most 1ikely major sponsor for ATRIS is the

Federal Aviation Administration. This support

should represent all FAA units whose interests and

constituencies are likely to benefit from ATRIS.

Based on the experience of other modal information

services, FAA support might range between $100,000
and $200,000 per year.




b. Who might be institutional supporters of ATRIS and what level
of support can be expected?

The most likely institutional supporters are
non-DOT federal agencies having air transport
interests, as exemplified by the Civil Aeronautics
Board, and air transport industry associations, as
E exemplified by the Air Transport Association.
i Support from a particular institution might range
' from $2,000 to $5,000 per year. Total income from
E | instituitional supporters might grow from $10,000

4 to $50,000 per year.

e. How many other users will ATRIS have and what income can be
expected from user charges?

Little or no income should be expected from user
! charges during the first and second years of
development and operation. Beginning with the
third year it can be expected that the number of
} ATRIS users will grow from perhaps 300 to more

i than 1,000 users in the fifth year of operation.
L»i Corresponding income from user charges may grow

' from $25,000 per year to $80,000 per year.

b d. What fractions of total costs should be borne by the three
respective sources and how should the fractions change with
time?

An illustrative answer to this question is shown in
Figure 3 for a five year period that begins with
initial development. In this illustration the major
sponsors pay all costs in the initial year and Tower
their percentage support each year until a projected
steady state is reached in which the major sponsors ;
i pay half of all costs. Institutional support begins !
at five percent in year 2 and reaches a projected
steady state of fifteen percent. Income from charges
to all other users is shown to be at five percent
in the second year and to reach a steady state level of
thirty-five percent of the annual operating costs.

- Tﬁ-v‘
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Figure 3. Illustrative Allocation of ATRIS Financial Support
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e. What dollar levels should be allocated to the respective sources of

ATRIS support?

This question is related to all the preceding questions and
must be answered in terms of assumptions for the levels at
which ATRIS activities are performed. Figure 4 shows an illus-
trative allocation of dollar levels that is based on the per-
centage allocations shown in Figure 3 and the assumptions

that ATRIS activities begin at a level of $100,000 per year

and reach a steady state level of around $250,000 per year.
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I1lustrative Dollar Allocations of ATRIS Costs
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f.  What strategy should be used if tncome is less or more than the

planned and budgeted level? I

The budgeted level of ATRIS operations should be
based on assured income through contracts and sub-
scriptions. Input operations can be decreased to

compensate for shortfalls in estimated income.
| A1l operations can be expanded if income exceeds
' budget expectations.

g. How can the cost-effectiveness of ATRIS operations be evaluated?

Perhaps the best indications of effectiveness for an

information service are the extent to which its services

and products are used and the degree to which users are

satisfied with the service output. Extent of use can

be measured by the absolute number of users, the distribution | 4
of users within the user community, and year to year trends

in usage. Satisfaction can be evaluated through user

feedback and by the degree to which individual users maintain

or increase their level of use. An information service is

cost effective to the degree that its individual financial

supporters find the services and products to be cost 4
effective and thereby continue their support.
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CHAPTER 6. ACTION PLAN FOR ATRIS IMPLEMENTATION

In this chapter an action plan is presented for ATRIS implementation
during the three successive years that follow the present year of planning
and prototype production. The present year will be labeled Year 0; subsequent
years will be Year 1, Year 2, and Year 3.

The action plan sets out development and operations tasks in three cate-
gories: input operations, community interactions, and output operations.
Cost estimates that were presented in Chapter 5 provide a basis for estimated
annual costs in successive years of the action plan. Estimated annual income
is based on funding strategies that were discussed in Chapter 5. The

action plan is summarized in Table 8.

6.1 Input Operations

The first major task for ATRIS input operations is to specify
input procedures and to develop tools and software that are needed
to carry out the input processing steps. Initial specifications for input
procedures have been given in Chapter 2 and Appendix A of this report.
A11 essential software is now available as a result of HRIS, RRIS, and
MRIS development. A tentative classification scheme is contained in
Chapter 2; by the end of Year 1 the ATRIS classification and indexing
vocabulary should be a relative stable tool for use in successive years.
It is expected that user interactions will reveal a need for
adjustment and perhaps extension of input procedures in Year 2 and
again in Year 3.

It is most important that acquisition agreements be developed
between ATRIS and major sources of information that collectively cover
the ATRIS scope. In Year O prototype arrangements have been made for

acquisitions from NTIS, Ei, and NASA. In Year 1 a full set of agreements
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Action Plan for ATRIS Implementation

ACTION PLAN ITEMS

YEAR Q (FY1977)
TASKS AND ACCOMPL [SHMENTS

YEAR 1 (FY1978)
TASKS AND ACCOMPLISHMENTS

YEAR 2 (FY1979)
TASKS AND ACCOMPLISHMENTS

YEAR 3 (FY1980)
TASKS AND ACCOMPLISHMENTS

INPUT OPERATIONS
1.1 Input Procedures

Implementation Plan
. Classification Scheme

. Classification & Indexing
Yocabulary

. Adjustment of Input Pro-
cedures

. Adjustment of Input Pro-

cedures

1.2 Acquisition Agreementsfl.

Fretotype Implementation

Y.J Tnput Processing - SYorage of 1,000 records |

. Date Base of 1,000 records

. Full Implementation

. Full Implement:tion

. Full Implementation

. Storage of 2,000 records
. Data Base of 3,000 records

. Storage of 3,000 records
. Data Base of 6,000 records

Storage of 3,000 records
Data Base of 9,000 records

. COMMUNITY INTERACTIONS

2.1 Communications with
Target Clientele

. Implementation Plan
. Preliminary Identification

. Distribution of Prototype
8ibliography

. Second Phase ldentifica-
tion

. Distribution of ATRIS
Publicity

. Selective In-Depth
Interviews

. ldentification Update

. Distribution of ATRIS
Publicity

Identification Update

Distribution of ATRIS
Publicity

2.7 Communications with
ATRIS Users

. Prototype Bibliography
Feedback

. PubTications & Relrieval
Feedback
. Usar Conference

.

PutTications § Retrieval
Feedback
Use~ Conference

2.3 Uther Tnteractions
with the Air Trans-
port Community

. RIRIS Committee Meetings

. Rdvertisements § Pre-
sentations
. ATRIS Steering Committee

. Rdvertisements & Pre-
sentations
. ATRIS Steering Committee

Advertisements & Pre-
sentations
ATRIS Steering Committee

. OUTPUT OPERATIONS

3.1 ATRIS Publications

« Implewentation Plan

« Prototype Bibliography

. ATRIS Abstracts Prototype

. Adjustment of Output Pro-
cedures
. ATRIS Abstracts Nos. 1 & 2

Adjustment of Output Pro-
cedures
ATRIS Abstracts Nos. 3 & 4

Special Bibliography

3.2 Retrieval Services

. Batch-mode retrievals
« On-Line storage & update of
ATRIS data base

Batch-mode retrievals
On-Line storage & update of
ATRIS data base

3.3 Auxiliary Services &
Products

« Assessment of User Needs ¥
Wants

. User Guide to include ATRIS|”

Sources & ATRIS Vocabulary

Reassessrent of User Needs |
& Wants
Cumulative Index (Year End)

4. TOTAL LEVEL OF EFFORT
(Estimated Annual Cost) $100,000 $100,000 $175,000 $200,000
5. ;U?D:”G PLAN ¢ s
o S 100,000 160,000 $170,000
T.Z Institutiona ;
Supporters $5,000 $10,000
5.3 User Charges $10,000 Tota! $20,000 Total
a. Subscriptions g
b. Batch-mode retrieval §,:ggg '}g'ggg
c. On-Line retrieval $800 $1.600
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should be developed between ATRIS and all primary sources in both the United

States and other éountries. During Year 2 and Year 3 these agreements

should be maintained, modified, and extended as needs become apparent.
The third input task is to process and store ATRIS records on a

regular basis and thereby to build up the ATRIS data base. In Year 0

approximately 1,000 records have been stored, mainly within the

Airport subject area. In Year 1 it is proposed that 2,000 records

be stored in all subject areas, but mainly limited to acquisitions

received in machine-readable form. Thus the ATRIS data base would

contain about 3,000 records at the end of Year 1. In Year 2 and

Year 3 the action plan calls for full coverage of the ATRIS scope

at the rate of 3,000 new records per year. Thus the ATRIS data

base would contain 6,000 records at the end of Year 2 and 9,000

records at the end of Year 3.

6.2 Community Interactions

In Year 0 virtually all interactions with the user community
have been through ATRIS Committee representation of the community.
In addition, however, a preliminary target clientele has been
developed as shown in Appendix C of this report. At the end of
Year 0 or possibly at the beginning of Year 1, a prototype bibliog-
raphy with feedback form will be distributed to the initial target
clientele. The first-year bibliography covers information about airports
since airports are of interest and concern to a wide range of potential users.
Identification of a firm target clientele should be accomplished during
Year 1 and undated in each successive year. In Year 1 an ATRIS
brochure should be developed and distributed to the target clientele.

This distribution should be repeated in Year 2 and Year 3 and
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should include the solicitation of ATRIS subscriptions. The target
clientele should be informed of new services and products through
newsletters and illustrative materials. In Year 1 it is proposed that

a series of one-on-one in-depth interviews be held with selected members
of the target clientele.

Interactions with ATRIS users should include feedback on ATRIS
publications in each year of the action plan and feedback on ATRIS re-
trieval services in Year 2 and Year 3. Two types of feedback are pro-
posed: (a) written responses to questions or check lists sent to users and (b)
modest annual conferences of users that represent all major types of
users. Experience with HRIS user conferences has shown that these
conferences are quite effective for determining adjustments that are need-
ed in the input and output operations.

At least once per year ATRIS should interact with the general user
community through magazine articles, magazine advertisements, and
presentations or exhibits at conferences in the air transport field.

Finally, the action plan provides for a small ATRIS Steering Committee
that would represent major elementé of the user community and would

meet twice yearly to assess ATRIS operations and user acceptance.

6.3 Output Operations

The only ATRIS output in Year 0 is the year-end prototype special
bibliography. At the end of Year 1 the action plan calls for a prototype
issue of a regular ATRIS abstracts bulletin that would cover all subject
areas. Beginning in Year 2 the plan calls for semiannual publication of

the abstracts bulletin on a regular basis. Thus subscriptions would be

solicited for the publication at the end of Year 1.
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Beginning in Year 2, batch-mode retrieval services would be
offered upon request; the ATRIS data base would be stored for on-line
access and updated on a monthly basis.

A year-end report in Year 1 would be an assessment of user needs and
wants, based on user feedback from the Year 0 bibliography and
from the in-depth interviews that are held in Year 1. A second assessment
would be reported in Year 3. It is expected that adjustments in ATRIS
input and output operations will result from these assessments.

Another special product would be an ATRIS user guide (Year 2) that
would explain ATRIS services and products. Th2 guide would 1ist ATRIS
information sources and the ATRIS classification and indexing vocabulary

In Year 3 it is proposed that a second special bibliography be pre-
pared to cover issues and subjects that are of high interest at that
period of time. At the end of Year 3, the plan calls for a cumulative
index to the complete contents of the ATRIS data base, estimated to be
9,000 records. The index would serve both as a retrieval tool for on-line

users and as an inducement for publications subscriptions.

6.4 Estimated Annual Costs

For the levels of effort that have been described in the preceding
sections, the estimated annual costs are $100,000 in each of Year 0 and
Year 1, $175,000 in Year 2, and $200,000 in Year 3.

It is expected that actual implementation costs will vary from

these rounded estimates as detailed work statements and corresponding budgets

are prepared for each of the successive years.
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6.5 Funding Plan

The breakdown of planned or estimated income for support of ATRIS costs
is given in the bottom part of Table 8.

In Year 0 the total cost of planning and prototype activities was funded
by a single sponsor, the Federal Aviation Administration, at a level of
$100,000. It is assumed that the same funding plan will be used in Year 1 and
that during Year 1 agreements will be developed for institutional support
in Year 2 and for user subscriptions to Year 2 publications.

The funding plan for Year 2 is to derive $169,000 from FAA support, $5,000
from institutional supporters, and $10,000 from other ATRIS users. It is
assumed that each institutional supporter will provide from $1,000 to $2,000
annual support. Income from user charges is projected to be about eighty per-
cent from publications subscriptions and about twenty percent from retrieval
charges.

For Year 3, the funding plan is for the major sponsor to provide $170,000,
or eighty-five percent of the total estimated costs. Institutional support
would be $10,000 and user charges would produce $20,000. The increase in user
charge income would occur partly through increased subscriptions to ATRIS
publications, but mainly from increased use of on-line retrieval.

The experiences of HRIS, MRIS, and RRIS during their respective develop-
mental years can be used to estimate ATRIS income from user charges. If the
annual subscription to the abstract bulletin is priced at $40, then 200 sub-
scribers are needed to meet the Year 2 funding plan for income from publica-
tions ($8,000) and 400 subscribers are needéd for Year 3 ($16,000). It is
reasonable to suppose that ATRIS will derive an average of $60 from batch-mode
retrievals, that at least 20 requests will be processed in Year 2, and that
at least 40 requests will be processed in Year 3. Income from batch-mode
retrievals would thus be $1,200 and $2,400 in these two years—leaving $800

and $1,600 to be derived from on-line retrieval charges. It can be expected

e
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that ATRIS will receive around $10 for each hour that on-line users are
connected to the ATRIS data base. Thus this example supposes that on-line use
would be 80 hours in Year 2 and 160 hours in Year 3.

It is almost certain that the action plan for ATRIS will need annual
revision as financial commitments from sponsors and institutional
supporters become more definite and as income from user charges can be
more closely estimated. Primary concerns for any revision, however, are
that ATRIS operates at an annual level that is adequate for meeting user
needs and wants and that there be an equitable distribution of ATRIS

costs among sponsors, institutional supporters, and all other users.
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APPENDIX A .  ATRIS INPUT OPERATIONS

Input operationé for an information service can be discussed in two
general categories: procedures for acquiring material that covers the in-
formation scope of the service, and procedures for processing and storing the

acquired information.

1. Acquisition and Exchange Agreements

For the most part an information service acquires information through
acquisition agreements with other organizations. It may be of course that
the service receives unsolicited information or that friends of the service
identify and transmit potential input on an intermittent basis, but systematic
coverage of the service scope requires agreements that insure a predictable and
balanced flow of input information.

Highest priority should be given to agreements that provide ATRIS with
machine-readable abstracts and resumes. Second priority should be given to
agreements for hard-copy abstracts and resumes that cannot be acquired in
machine-readable form and that cover significant parts of ATRIS scope that is
not covered by machine-readable acquisitions. The remainder of the ATRIS scope
must be covered by agreements for the acquisition of important full-text documents
that are not represented by either of the first two types of acquisitions. Based
on the experiences of similar information services, it may be possible to attain
an ATRIS input mix of something 1ike fifty percent-thirty percent-twenty percent
for the three respective types of acquisitions.

Agreements between ATRIS and other organizations can be supply agreements
through which ATRIS receives information within a specific scope and at
specified intervals. These agreements can be for outright purchase of the
supplied information or may be Ticenses for ATRIS to use the material under

specified conditions and/or with specified dollar returns to the supplier.

iy
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If ATRIS has a single major sponsor, say,the Federal Aviation Administration,
it may be more appropriate for the sponsor to enter into interagency agreements
with federal sponsors of other information services that are potential sup-
pliers to ATRIS. An important example of this case would be an interagency
agreement between FAA and NASA for supply to ATRIS of specified types of ab-
stracts that are not acquired through other ATRIS agreements or that are more
economically acquired through the interagency agreement.

During the formative years of TRISNET there has been a U.S. DOT agreement
with NTIS through which machine-readable abstracts of transportation reports
have been made available for use in the TRIS-On-Line data base and by the
modal abstracting and indexing services such as HRIS. If TRISNET development
continues it may be assumed that the NTIS agreement with DOT will continue
to serve as an ATRIS supply agreement.

A second class of agreements is for information exchange on
a quid pro quo basis. Through these agreements ATRIS would receive specified
types and forms of secondary information or primary information on a regular
basis and in return would transmit specified portions of its own data base in
machine-readable or hard copy form.

It may be assumed that international agreements are quid pro quo, partly
to avoid financial transactions, but mainly because there is a natural basis
for exchange, namely, to exchange information generated in the U.S. for informa-
tion generated in one or more other countries.

The agreements shown in Table 9 represent a potential basis for ATRIS
acquisitions. Three of the agreements listed represent simple extensions
of agreements that are now in effect for HRIS, RRIS, and MRIS; these are the
agreements with NTIS, Ei, and SSIE. The remaining agreements are specific to

air transport information and are therefore unique to ATRIS.




U.S. services that spe-
cialize in air transport
information (e.g., ITA)

Table 9. Potential Agreements for ATRIS Acquisitions
Type of 1. Acquisition of Secondary 2. Acquisition of Primary
Agreements Information Information

a. DOT-NTIS agreement for a. ATRIS-Publisher agree-
machine-readable abstracts ments for purchase of
of U.S. Government reports primary information not
on transportation subjects. covered by secondary

acquisitions or by
Supply exchange agreements with
Agreements b. FAA-NASA agreement for information generators.
hard-copy or machine read- Includes library acquisi-
able abstracts of air trans- tions within the ATRIS
(May involve port information not held institution.
dollar costs by NTIS.
to ATRIS)

c. ATRIS-Ei agreement for
machine-readable abstracts
of journal articles and
conference proceedings in
air transport.

d. ATRIS-SSIE agreement for b. ATRIS agreements with
exchange of air transport generators of air trans-
project resumes with air- port research informa-

Exchange transport related project tion (e.g. govermental
Agreements resumes. agencies, consulting

firms, industries, and

(Quid pro quo) research institutions.

e. ATRIS exchange with other
U.S. services (e.g. HRIS,

EPA, DOE)

f. ATRIS exchange with non-
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Input Processing Procedures 4

Input processing includes all operations that are performed on an ac- ,1
quired item of information until the processed result has been stored in a

form that is ready for output processing. In general, input processing is the

creation and updating of the information service data base. In the case of

library services, input processing involves cataloging and shelf storage among

other operations. For a computer-based abstracting and indexing service such

as ATRIS, input operations depend upon the form and content of acquired items

and generally include the steps that are described below.

2.1 Reformatting of Machine-Readable Acquisitions

Records (abstracts or resumes) that are received in machine-
readable form, say,on magnetic tapes, may have formats different from

those of the records in the ATRIS data base. It is therefore necessary

to maintain conversion software that reformats the acquired records.

The present TRB information services, for example, have a number of

conversion programs that include the reformatting of NTIS, SSIE, and.
Ei tapés. Reformatting includes additions of data elements such

as record source and printouts of the reformatted records. It is
estimated that computer costs for reformatting are about ten cents
per record.

2.2 Selection and Subject Area Classification

Selection of material for further processing implies the applica-

tion of selection criteria (See page 30) to each acquired item

Py

and rejection of those items that do not meet the criteria. This
step must include a redundancy check with items that have been
previously stored or that are in the processing stage. The TRB
services have used card indexes and microfiche images of data base

records for redundancy checking; a new computer procedure is being




developed at the present time. In the TRB input system a given

g» abstract or project resume may be selected by more than one service "

(e.g., HRIS and RRIS). In these cases the record is stored only
once but contains codes, subject areas, and index terms for each
service that has selected the input item. Input costs are shared
between the services; the shared records may appear in the output
products of all services involved.

_;E Since selection is an intellectual process that requires under-
standing of the service subject scope, it is appropriate and effi-

cient for the selector to assign one or more subject areas (See |

Table 1) at the time each selection is made. It is estimated that

7 f the selection and classification steps can be performed by an ex-

1 pert at the rate of twenty-five items per hour.

2.3 Abstracting
Although an informative abstract is needed for all ATRIS

T —

selections, abstracts cannot be created nor made more informative

N 7 N

for selections from secondary acquisitions unless the corresponding

primary information is available. It will be assumed that second-
ary information is not acquired unless all records have abstracts H
:

that are generally suitable for ATRIS output. Thus abstracts need

e e g T

to be prepared only for primary documents that are not accompanied
by suitable abstracts. It is also assumed that project data
acquired from primary sources, s'~h as sponsor or performing agencies,
include suitable resumes of the project work.
Based on the experience of other modal services and assuming

the acquisition arrangements shown in Table 9, it is estimated that

vf‘ abstracts will have to be prepared for no more than twenty percent

and possibly for as little as ten percent of all input selections.

~
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Abstracting requires a high level of expertise; the average output
of an expert may be two abstracts per hour, but depends upon the
difficulty of the material abstracted.

2.4 Indexing

Indexing is the process of listing words or phrases that rep-
resent the specific subject content of a document or project. Index
terms provide the basis for retrieving all records that have been
assigned a given combination of terms. When all index terms for a
given collection of records are properly organized, the result is
an index, or inverted file, that can be used to determine which
records satisfy a given retrieval requirement.

Secondary acquisitions will generally be acquired from ab-
stracting and indexing services and therefore already have index terms
that were assigned by the supply organization. Since the supply services
and ATRIS will generally have different subject scopes, it is
Tikely that the acquired records will have some terms that are un-
suitable for ATRIS scope and will fail to have some terms that are needed
to represent specifics of the air transport field. It is therefore
necessary for indexers to review the acquired terms and to delete
or make substitutions for unsuitable terms. Indexing can be done
manually or with computer assistance; index terms can be constrained by a
control vocabulary or can be "freely" assigned. Controls for
either manual or computer indexing can range from an elaborate
and comprehensive thesaurus to a relatively short 1list of "do's" and
"don'ts.”

It is assumed that an ATRIS User Guide will be prepared and will include

both explanations of how ATRIS material has been indexed and vocabulary lists

of terms that have been used.
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Many studies have been made of the relative effectiveness of
different indexing procedures and of different types and levels of
vocabulary control; most indicate that retrieval gains from a
highly controlled indexing vocabulary are generally offset by the expense of
developing and maintaining the vocabulary. It is recommended that
the vocabulary for ATRIS indexing be relatively "free" and that
the initial tool for manual indexing be simply an edited list
of terms that have been used, including their frequency of use. This
approach is consistent with computer indexing that is commonly used
in on-line retrieval systems and in which every term of the document
(or project) title and abstract becomes an index term unless it is one
of a relatively small number of "stop" words.

For secondary acquisitions ATRIS indexers can edit and augment
the supplied terms in the light of terms and concepts that appear in
the acquired title and abstract (or resume). Thus manual indexing of
a secondary acquisition is likely to give results similar to computer
indexing. For primary acquisitions, the indexers can include concepts
that are represented in the document but that may not occur in the
abstract. Manual indexing requires subject expertise approaching
that of the selection, classification, and abstracting operations. For
primary documents, the abstractor should also do the indexing.

Assuming that each selection will have from six to twelve index terms,
it is estimated that a qualified person can index from five to ten
records per hour, depending upon the extent to which the input material
nat been previously indexed.

'od!ﬂg

" ~oding operation consists of augmenting abstracts (or resumes)

ol a0
VS




= 7B i

and index terms with all other data elements that are to be stored

for a given record, including whatever "tags" or coordinates are

needed to insure that each element gets stored in its proper place within
a record. Coding tools include input worksheets that have a piace for
each data element and coding rules for every worksheet item. Ex-

hibit 3 shows worksheets that are used for coding data elements of
records in the TRB information services. Page 79 is for document
abstracts, Page 80 is for project resumes, and Page 81 is the back

side of either worksheet and provides space for abstracts or resumes and
index terms. Specific rules and guidelines exist for coding every

data element indicated in Exhibit 3 but are not included as part of

this report. It is assumed that these rules would be a useful part

of an ATRIS User Guide.

In practice it is not necessary to fill out a complete worksheet
for every input item. Many elements of machine-readable acquisitions
are computer coded, many elements of acquired hard-copy records can
be marginally identified with worksheet positions, and remaining
elements can be added without recourse to worksheets. Coding of
index terms, frequently appearing organization names, and frequently
appearing publication names is done via short alphabetic codes that
are changed to their full length versions during the storage operation.

Use of these codes saves much writing and keyboarding.
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Exhibit 3. Worksheet for Document Abstracts (Front Side)

TRANSPORTATION RESEARCH INFORMATION SERVICES
ABSTRACT WORKSHEET Transportation Research Board
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Exhibit 3. Worksheet for Project Resumes (Front Side) 1

L TRANSPORTATION RESEARCH INFORMATION SERVICES ?
: R & D PROJECT SUMMARY WORKSHEET Transportation Research Board
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g Exhibit 3. Worksheet for Document Abstracts and Project Resumes (Back Side) ]
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Coding does not require subject expertise but does require thorough
knowledge of input processing procedures, compliance with coding rules,
and accurate work. It is estimated that input items can be coded at the
average rate of ten per hour per coder.

2.6 Verification

Before amended records or worksheets are sent to the keyboarding
operation it is necessary to verify that all data elements are properly
coded—at least on a sampling bas