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ABSTRACT

This report presents the results of a nine-month test of a prototype
SDI system developed for Army Technical Libraries. During the pilot test,
one thousand documents were cataloged and indexed and disseminated to
twenty-five scientific and technical personnel at U.S. Army Natick Labora-
tories. During the course of the pilot test, statistics were accumulated on
operating costs and various parameters affecting the relevancy of dissem-
inated information. The prototype SDI system utilizes graphic techniques
for producing multiple copies of each document abstract. The output of the
computerized matching function is a set of EAM cards which are subsequent-
ly used to collate reproduced abstracts for dissemination. Collation is ac-
complished by interspersed gangpunching, merging, and sorting techniques.




FOREWORD

Over the past decade, libraries have gradually assumed a more
active role in making recorded inf ;~mation more available to the technical
community. Through the assimilation of data processing techniques pre-
viously relegated to scientific computation and accounting, the library has
been able tc decentralize access to its collection of stored information.
Selective dissemination of information is an extension of this trend towards
decentralization of information access. An SD] system delivers, to the
users in the field, a representative portion of a document selected on the
basis of an interest profile stated by the user.

During a first phase of this contract, a number of representative
SDI systems was studied and described in a separate report. This report
is available from Defense Documentation Center as AD 636916. It com-
pares the various implementation methods in current use.

Using the results of the study conducted in Phase I, the prototype
SDI system was developed for the Army Research Community. This re-
port gives the operating results obtained from a nine month pilot test of
the prototype system. The pilot test demonstrated the utility of the system
in starting up an SDI program at U.S. Army Natick Laboratories. Other
laboratories may utilize the system as it exists directly or may choose to
modify it to conform with on-going automated library services.

This final report was prepared for the ATLIS Program under the
direction of Mr. Robert Martin, Chief Librarian, Army Natick Laboratories,
Natick, Massachusetts. All work was performed by Inforination Dynamics
Corporation, 80 Main Street, Reading, Massachusetts under contract DA19-
129-AMC-957(N).
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I. INTRODUCTION - PURPOSE AND SCOPE OF THE PILOT TEST

The overall objectives of this contract were: to survey a representa-
tive sample of existing computerized or semi-mechanized systems for se-
lective dissemination of information (SDI); to develop and describe an effec-
tive procedure for establishing and operating a model SDI system; and to
perform a pilot test of the recommended system and evaluate its suitability
for implementation at Army Natick Labs (NLABS) and other Army research
activities. The work was accomplished in two distinct phases, separately
funded and sequentially conducted.

Phase I of the project encompassed the survey of existing systems
and the design and description of a model SDI system incorporating the best
features of existing systems and any innovations that would enhance its ef-
ficiency or economy. Operating SDI systems were studied which demon-
strated different techniques for accomplishing selective dissemination of
information. Operational aspects examined were: the type of publications
constituting information input; the basis for screening and selecting input
and levels of personnel performing screening or selection; the method of
abstracting and indexing; the method of vocabulary control; the types of
personnel comprising the user group; the number of users and their subject
interests; the method of deriving a users' interest profile; the strategy for
matching interest profiles against document descriptions; the nature of the
notification sent to the user; the type of feedback collected; statistical con-
trols exerted; and statistics reported on the relevancy of notices, distribu-
tion of notices, and operating costs. At the conclusion of Phase I, the re-
sults of the systems survey and the description of a model system were in-
cluded in the final report, "Selective Dissemination of Information: Review
of Selected Systems and a Design for Army Technical Libraries" (AD 6369186)
August, 1966.

The objective of Phase II, results of which are here reported, was
to pilot test the system designed and recommended in Phase I. The pilot
test was conducted with twenty-five professional personnel at Army Natick
Laboratories (NLABS) and included the processing of 1000 technical infor-
mation units selected from serial and monographic publications or abstracts.

Several sub-objectives of Phase Il were implicitly stated in
the Phase I final report and were, by contract, adopted as objectives of
Phasge II. One of these objectives was to test the feasibility of implement-
ing an SDI system which started at time ''zero" with no controlled vocabulary
and built « controlled vocabulary as a by-product of operation. Another very
important objective was to evaluate as accurately as possible all costs as-
sociated with the operation of the pilot system. These costs were to include
labor, matcrials, special equipment, machine utilization, and space require-
ments but were to exclude the acquisition costs of information and the cost
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of supplying full-size documents or microreproductions requested as the
result of SDI operations.

The methods utilized in the pilot test were intended to be capable of
extrapolation to other Army Research Activities, and the systein was tc be
described in sufficient detail for direct implementation without outside con-

sultation. Procedures for implementation are described in Volume II of
this final report.
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II. THE USER POPULATION AT NLAIS

A, INTEREST GROUPS REPRESENTED AT NLABS

The most characteristic attributes of Army Natick Laboratories are
its extreme diversity of activities and the great depth of detail represented
by each activity. Probably there is no comparable agsemblage of this vari-
ety of talents at any other military installation. An equivalent range of in-
terests could only be expected to exist at some of the largest universities,
such as M. L. T. or the California Institute of Technology. The fir.dings of
this study indicate that the variety of activities at NLABS imposes more
stringent requirements on the design and pilot test of an SDI sy stem than
would be encountered at any other Army installation.

1, The NLLAIBS Mission

In bricf, the NLABS mission is to support personnel in a hos-
tile environment. Support functions include provisioning and protection
against the elements, the implements of warfare, and attack by animal and
vegetable predators. They alsoinclude general supply -- food, fuel, cloth-
ing, personal equipage, shelter, and weapons. Environmental conditions
range from those encountered below the surface of the sea to outer space
and in latitude from the poles to the equator. Activities range from basic
research in improving the properties of materials to the styling and tailor-
ing of military uniforms.

2. Organizational Structure

Army Natick Laboratories presently conducts research in the
following seven divigions:

Air Drop Engincering

Clothing and Organic Materials
Containers

Earth Sciences
Foods
Mechanical Engineering

Pioneering Rescarch

IR
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These are supported by a technical services division and administered by
a Commandiny ieneral, Deputy Commander, Scientific Director, and sup-
porting functions associated with base operation. '

The Air Drop Engineering Division develops systems for in-
flight delivery of personnel, equipment, and supplics. The division studies
materials suitable for container fabrication, parachutes, harness straps,
and packaging, and it designs and tests parachutes and other air delivery
devices.

The Earth Sciences Division measures and describes world-
wide climatic conditions that would affect the requirements for human sup-
port. Geographers, mcteorologists, and cartographers develop statistics,
maps, and guides covering all types of environment from jungle to mountain
and desert to arctic regions.

The Food Division conducts basic and applied research in
the development of stable rations and methods for producing food and potable
water where these are lacking in the environment. l'ood technologists are
concerned with the affects of temperature, humidity, radiation, and biolog-
ical and chemical contamination on the storage properties, flavor, appcar-
ance, and consistency of toods and beverages.

The Clothing and Organic Materials Division designs a full
range of clothing for both work and dress, and it studics factors affecting
comfort, serviceability, wear, launderability, appcarance, heat dissipation,
and freedom ol movement. In addition, the division studies systems of
materials which can be combined for protection against projectiles, anti-
personncl mines, and human traps.

The Pioneering Rescarch Diviaion counducts basic rescarch
in materials development, and it studies the effects of radiation, biological
and chemical attack, and other environmental factors on various natural
and ¢ ynthetic materials.

The Container Division develops new puckaging materials
and methods for forming and handling packages. Packaging must be de-
veloped which meets current military specifications and special additional
requirements imposcd by the environment and the circumstances under
which the package is to be used. In addition, the Container Division devel-
ops specifications for new types of packaging.




The Mechanical Engineering Division investigates the prop-
erties of materials and supports other divisions in developing materials for
specialized purposes.

Throughout al) divisions there is a strov _ interface with elec-
tronics becausc of the dependency on modern instrumentation and becausc
of the interface between man and machine which affects the design of per-
sonnel equipment.

3. Pure Research

Pure research is conducted primarily in the development and
characterization of new materials and products for human consumption and
protection. Research is under way in the development of new methods for :
producing foods and new materials for protecting the physical integrity of ]
the human body and for maintaining its chemical and thermal equilibrium. '
Basic research is constantly conducted on all environmental factors which
affcct both the human and materials which he uses. In the social sciences,
psychologists are at work to determine the factors which control the effi-
cicncy and comtort of man and the various psychological factors that influ-
cnce the utility and cffectiveness of personnel cquipment,

These representative rescarch projects at NLALS indicate
the varicety of problems approached. A complete listing would serve no ad-
ditional purpose.

4, Applied Research

Professional personnel at NLABS are primarily charged with
the responsibility to develop reliable equipment and supplies which meet the
requirements of a particular mission or battlefield condition. Almost all
development activities ultimately lead to a usable ¢nd item such as a uni-
form, tent, POL storage facility, air drop delivery system, or field ration,
Much of the applicd research is therefore pointed towards the testing and
evaluation of materials as they appear on the market or as they are devel-
oped in the rescarch bibovatory,  Extensive testing is parcformed on vatious
plustics, synthetice fibwrs, fabrics, leather, protective Tce ceciuns, fiber-
reinforced matevials, clistomers, and other products going into the fab-
rication of an cond tem.,
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Complete clothing and personnel equipment systems are al-
so designed, fabricated, and tested at NLABS facilities. Complete cloth-
ing outfits, bedding, tentage, and field packs are tested extensively under
simulated environmental conditions to evaluate them in terms of service-
alility and comfort.

5. Rescarch and Development Facilitics

The main research buildings at NLABS consist of climatic
chambers, a complete shop, a radiation laboratory, subsistence evaluation
laboratory, and individual laboratory offices. A gigantic solar furnace is
used to test the high-temperature properties of materials. Each office
laboratory is equipped to accomplish the objectives of individual projects.
There is an abundance of all types of chemical analytical equipment and
materials testinnig equipment. Equipment is alsc available for forming and
fabricating various materials on a laboratory and semi-production basis.

6. End Products and Services

Although NLABS does not manufacture an end item on a pro-
duction basis, it does provide extensive models and feasibility studies in
anticipation of full-scale production. Primarily, NLABS is an experimen-
tal design facility which turns out one-of-a-kind items that are subsequently
maas produced by contractors. In many instances, NL.ABS collaborates
with other military and non-military Government research activities which
require utilization of the specialized knowledge, skills, and equipment
available at the NLLABS campus.

1. Summary of Interests

The abave project facilities and organizational descriptions
are given to acquaint the reader with the extremc varicty of interests to be
served by an SDI system at Army Natick Laboratorics. Some of the re-
search ficlds cnconpassed by NLANS personnel are mathematic s, phywics,
chemistry, meteorology, anthropology, chemical. clectrical and mechan -
ical eagincering, biochemistry and bacteriology, pavchology, nutrition,
geography, micology, geophysics, entymology, parasitoelogy, radiology,
process control quality ussurance, and metallurgy. Of approximately 600
professional personncl, thirty percent hold a Master's or Doctoral degrec.
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B. SELECTION OF PARTICIPANTS IN THE PILOT TEST

That all professional personnel at NLABS could not be included in
a pilot test was immediately obvious. This observation necessitated se-
lecting a sample of participants that would not impair the meaningfulness
of the pilot program but would represent the diversified user population at
NILABS.

1. Objectives of Selection

The primary objective of selection was to limit the number
of participants to a manageable group which preserved a depth and breadth
of subject interests characteristic of the entire NLABS population, Individ-
uals who represented a wide number of subject interests were thus selected.
Some had an in-depth interest in a particular subject, and others had a
shallower interest in a wide number of topics. An additional requirement
was that lines of communication be established between the project and the
participants so that adequate feedback could be obtained on the effectivencss
of dissemination achieved by each SDI cycle.

It was ultimately determined that the above requirements
could be met by a sample population containing twenty-five participants. As
a result of an analysis of the activity of the professional personnel, the
Clothing and Organic Matcrials Division was selected as a pilot test bed.
Within this division activiticg ranged from purse rescarch to finished product
development, and o broad range of subject interests were represented.

2. Range of Subject Interests

The range of subject interests represented by the twenty-
five participants in the pilot test is shown in Table [.

3. Information Acquisition Habits of Participants

The selection of participants in the pilot test was balanced
with respect to current information acquisition habits. Some participants
were extremely heavy users of the technical library, whereas others uscd
the library very infrequently. Some of the participunts read cxtensively
after working hours, whereas others utilized recorded literature very little,
Some had compechousive literature collections at their own desha, whereas
others had anly o lew publications on hand.




TABLE I
SUBJECT INTERESTS OF PILOT PARTICIPANTS

Acetylenic organometallic compounds
Blast and shock wave phenomena
Clothing manufacturing processes
Color measurement

Criteria for human comfort
Cryogenic life support systems
Decomposition of sulfonium salts
Deterioration of synthetic fibers

Effect of fabric geometry on physical
properties

Foam-in-place plastics and low-tempera-
ture foaming systems

Fluid mechanics

Fuels

Gel permeation chromatography
Graft copolymers

Heat and mass transport through films
and fabrics

High-impact performance of fibers ard
fiber assemblivs

High-temperature propertics of materials
High vacuum cquipment and techniques

Impact behavior und abrasior. resistance
of textiles

Ionic polymerization

Life support systems for terrestrial,
space, and underwater applications

Metal cleaning and descaling compounds
Metal finishing
Military uniforms

Molecular structure and molecular
spectroscopy of polymers

Noise and impact energy attenuation
Permeability of fabric systems

Physical and chemical properties of
polymers

Polymaer rheoluogy and moiecular structuref -
Protective clothing

Prcoiective finishes for textiles
Keproduction supplies

Soaps and ‘dctergents

Synthesis of monomers for polycarbonates
Synthetic fibers

Techniques for testing and ( xamining
fabrics

Textile dycing and finishing
Textiles for clothing
Thermal and nuclear radiation protection

Water repcllency of fabrics




Information attitudes of the 1sers were also somewhat bal-
anced. A few users were extremely discriminating in the type of informa-
tion that they would read, but a few were satisficd by a wide variety of top-

ics at varying depths of detail. On the average, however, the reading habits

of the sample population followed the norms which one would anticipate in
the entire NLLANS population. Both extremes and median points in eachan-
alytical category were represented in the sample group,

A characteristic ol the group that was thought to be repre-
sentative of NLABS personnel was the degree of reliance on the various
categories of literature. The user group relied most heavily on journal
literature and least on Government research reports obtained through sec-
oudary Govermnent publication sources such as CFSTI, NASA/STIF, and
DDC. At least half of the group, however, reccived Government research
reports on direct distribution from other Governmental laberatories and
contractors.
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HI. INFORMATION RESOURCES AT NLARS TECINICAL. LIBRARY

A, COLLECTION COMPOSITION

Current conservative estimates for NLABS holdings are 1000 peri-
odical titles, 15, 000 monographs, and 75, 000 technical reports. Figures
for the journal and technical reports collections do not include a separate
file of microfilm procured from various Government, university, and com-
mercial sources. In addition to the literature collection, NLABS has an

. excellent collection of maps to support its terrestrial sciences research.

1. Journals

The mixture of activities in both basic and applied research
is most exemplified by the NLABS journal collection. At least one-fourth
of the journals rececived regularly are trade publications which describe the
latest application of new materials, processes, manufacturing techniques,
and product developments. The major portion of the journal collection con-
tains descriptions of the latest scientific advances in materials research,
food technology, synthetic fiber production, plastics, rubber, and other
technological subjects. Each year NLABS publishes a list of the technical
papers delivered or published by its scientists. Many of these papers ap-
pear in the very journals to which the Library subscribes. As a matter of
interest, the abstract of one of the these papers was selected by the SDI
system for delivery to its own author, who was one of the twenty-five par-
ticipants in the NLABS SDI pilot program.

The major fields of concentration of the NLABS journal col-
lection are organic and inorganic chemistry, biological and medical sciences,
behavioral and social sciences, and radiology, and to a lesser degree, the
engineering scicnces.

2. Books

I'he 16, 000 volumes of books are stored on open shelves ac-
cessible to the library users as arce the current journal subscriptions and
25, 000 bound journal volumes. The book collection is concentrated in sub-
ject areas similur to thosce represented in the journal collection. The books
are completely cataloged by the Library of Congress system, and each book
is represented by cruss-filed card sets in the library card catalog which is

open to the users.

3. Technical Reports

The 75, 000 technical reports include approximately 5, 000
laboratory notchooks and classified reports. At the present time, labora-
tory notebooks are being cataloged by subject. Technical reports authored
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by NLABS scicntists are completely indexed and multiple access may be
ganed to them through the library card catalog., KReports received auto-
matically from other Government laboratories are not completely indexed,
hewever,  Most of the technical reports which the library orders as a re-
sult of a user request are allowed to remain with the user.

B. COLLECTION UTILIZATION

Over 60% ot the personnel who would have occasion to utilize the
library are considered regular users. The majority of these regular users
are scientists and engineers, not administrators. At any time during the
working day, one can find someone busily at work in the library. Since un-
bound journals are not circulated, a high proportion of on-site utilization
can be atiributed to usage of the journal collection. Fifty percent .f the bock
collection is circulated annuaily. Requirements for return of a borrowed
item are not stringent unless it is needed by another user. :

The technical reports collection, 75% of which is authored by NLLABS
scientists, reccives moderate use. Only 2% of the reports are circulated
annuaily. The low use rate of technical reportis can be attributed to an ef-
ficient initial distribution system and also to the availability of personal
copies from such agencies as Defense Documentation Center and National .
Aeronautics and Space Administration. Microfilm plays a negligible infor-
mation transfer role as do classified technical reports in hard copy. Special
journals and articles are obtained in microform when high cost and limited
use do not warrant acquisition of full-size copy.

Users are permitted to remove current journal issues temporarily
to copy selected articles on off-site office copy equipment. These copies
form a nucleus of loose materials stored by many scientists within their own
offices. ‘They are oflen supplemented by copies obtained through various
university copy services. Most of the scientists have their own collections
of books, some of which are quite extensive,

C. INFORMA'TION PROJECTS

The library periodically publishes an accessions list which announces
books and technical reports. Sixteen-hundred reference requests are an-
swered annually, some of which occasion the use of the Defense Documenta-
tion Center bibliographic service. Occasionally journal articles or techni- -
cal veports are translated by members of the staff or translations arc
sought [rom other NLABS scientists., A title/author/ subject card catalog
is maintiained for hooks, periodicals, and technical reports authored by
NLABS scientists,

12
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Efficient use is currently being made of most of the NLABS cellec-
tion. The area which could have the greatest increase in utilization is the
technical reports collection. Minimal use is made of the abstract bulletins
published by such Government agencies as DDC, NASA, and AEC. Although
low utilization of the technical reports collection can be attributed to pri-
mary distribution, much information still remains hidden within these an-
nouncement media which could be disseminated to advantage.

Although the journal collection is heavily read, many of the partici-
pants complaincd that they had insufficient time to read all of the journal
literature that they required. Thus, an SDI system could enhance the pres-
ent high utilization of the journal lilerature by supplying the reader with
sufficient information for him to select the most pertinent articles.

13




IV. SDI PILOT SYSTEM DESCRIPTION

A. INTRODUCTION

One of the objectives of this program, as stated in the introduction,
was to develop a model system that contained the best elements of success-
ful systems. This objective was accomplished in the model by combining
techniques utilized in the fields of digital and graphic information proces-
sing, in addition to normal SDI techniques.

A novel aspect of the proposed and tested search strategy in this
model is that matching user interest against document description is ac-
complished hy a combination of weighted-term and Boolean strategies.
Each method can be used separately, or in combination, without program
modification or change in operating procedures. This facility presents a
unique opportunity to adjust match strategy on the basis of individual expe-
rience.

An additional feature, graphic reproduction of the SDI notice, is
novel in method, but not in scope. Other systems have produced multiple
copies of abstracts on an office duplicater or printing press, but none have
mated the selective collation capability of EDP equipment with the speed
and accuracy of duplicating equipment. In this system, information is se-
lectively collated by EDP equipment, but reproduced by conventional repro-
duction equipment. This feature preserves the capability to reproduce
whatever the cyce sees, and yet retains selective collation of printed ab-
stracts by punched-card sorting techniques.

B. THE INIFORMATION/INTEREST MATCIH STRATEGY

The Match Strategy is that criteria used for associating an informa-
tion unit with a user profile. The variables in this two-valued function are
an abstraction of the user's interests and an abstraction of the contents of
a unit of information (a book, journal article, technical report, etc.).

Three basic match strategies were isolated during Phase I of this
contract: percentage-of-matching-terms (See A in Figure 1), Boolean(See
B in Figure 1), and weighted (See C in Figure 1). The first of these made
no use of what can be called the multidimensional aspect of information re-
trieval (i.e., each dimension is represented by a set of terms describing
a different facet of a question: retrieval can be sharpened by recombining
the different facets, in a controlled manner, into a single search query).
Since the second and third strategies did employ a multidimensional ap-
proach, they showed greater promise of yielding more relevant selections.
The comments that follow reflect the latter two methods plus a third, a com-
bination of the Boolean and the weighted.

15
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A) PERCENTAGE -OF -MATCHING -TERMS STRATEGY

A\
r
D C
Mg—p M
Profile ¢ N % Document
Terms o P Terms
Xg— X
N
Y
-
50% of profile terms match document terms.
B) BOOLLAN STRATEGY
AT At least one term
in each profile
C
group matches a
D «@¢—p» D document term,
Group 1 M N Document Boolean statement is
Profile F Terms (D or M)and (O or X).
Terms ' () P
Group 2 X > X
Y
v
C) WEIGHTED STRATEGY
A Profile terms A, B,
C C, and D match
B (’I)‘IE!SESH document terms

AND sum of weights
equals or exceeds

/N

threshold.

Figure 1 Information/Interest Match Strategies
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1. The Boolean Match Strategy

In the Boolean Match Strategy, the user's intzrest is repre-
scnted by one or more sets of descriptive terms, but the information con-
tent of a document is represented by only one sct of terms. A selection
results if the sct of document terms intersects with every set of terms de-
scribing the uscr's interest (See B in Figure 1). The uvger's profile thus
takes on the appearance of a truth statement such as, "if (a or b or ¢) and
(d or e), then select," where a, b, and ¢ constituie one term set and d and
e constitute a second term set, each describing a difterent facet of the same
user interest. ’

To implement this search strategy in this pilot test, each
set of terms describing a facet of a user's interest was assigned a unique
number (See Figure 2). The numbers were used merely as labels for the
different sets and did not indicate degree of importance or order of pref-
erence, The terms in each profile are ordered by sei number and com-
pared serially by computer against the term s describing each document.
Each time a user term matched a document term, the event was marked
by setting a computer switch, When a set-number change was detected,
the state of the switch was tested. If the switch was off, the document was
rejected. If the switch had been «n, then comparison continued with the
next group of terms in the interest profile. If the switch was on for the
last set of terms, then the docurnent was selected.

2. Weighted Term Match Strategy

In this strategy, each term in the user profile is assigned a
number whose value is chosen by the user. The numbers (called weights)
may be chosen by ranking the terms in order of importance. The weights
associated with profile terms which match document terms are summed
together. If the sum of the weights exceeds a threshold, also stated by the
user, the document is gselected (See C in Figure 1),

In the original concept, the value of the weight was to be pro-
portional to the strength of the uscr's interest. In several systems current-
ly operating, weights can range from 1 through 9. Since the total number
of terms in any given profile and the pattern of weights are unique for each
person, every profile may have a different threshold. All profiles, however,
can be normalized to a threghold of one by dividing the user's stated thresh-
old into each of the weights assigned by him (See Figure 2). For example,
if a user assigns a weight of 9 to one term and a weight of 1 to all other
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IDC MATCH FUNCTION

_i..

Nornmalized
Profile Term Weight Weight

SET NO. 1
Geometry 2 2/15 = .133
Weaves 4 4/15 = . 266
Fabric Construction 7 7/15 = . 467

SET NO, 2
Bullet Proof Fabrics 1 1/15 = . 067
Denims 5 5/15 = . 333
Broadcloth 7 7/15 = . 487
Duck 4 4/15 = . 266
Jersey 7 7/15 =, 467
1 ’ Knit Fabrics 5 5/15 = .333
Mesh Fabrics 5 5/15 = . 333

' f SET NO. 3

:

Abrasion Resistance 4 4/15 - . 266
| Flexibility 6 6/15 = . 400
Slip Resistance 2 2/15 =, 133
Stiffness 6 6/15 = . 400

THRESHOLD = 15
NORMALIZED THRESHOLD = 15/15 = 1, 000

‘. Figure 2 Pilot Test Profjle
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terms in his profile, and requests a threshold of 10, then a normalized
profile would show a weight of .9 for one term and .1 for the remaining
terms. By normalizing to a unit threshold, the threshold value of 1 can
be automatically supplied by the computer program rather than by the pro-
file.

In the pilot test, the normalization to a unit threshold was
adopted. Weights as stored in machine-readable data ranged from 0 to
. 999, These weights were summed algebraically and compared against a
threshold of . 999. If the sum of the weights equaled or exceeded this
threshold, the document was selected.

3. Combined Boolean and Weighted Term Match Strategies

In the pilot test, the Boolean and Weighted Match Strategies
could be combined, at will, to increase the discriminating capacity of se-
lection. Actually, both weighted and Boolean aspects were present in all
profiles. But the assignment of weights and the choice of sets of terms
determined whether one or the other or both methods were in effect. For
instance, a profile containing only one set of terms acted as if it were a
straight weighted profile, since a selection was limited only by the sum-
of-the-weights criterion (See A in Figure 3). Conversely, a profile con-
sisting of several sets of termns, each having a weight of . 999 would act
as a straight Boolean strategy, since selection was limited only by the
Boolean criterion (See B in Figure 3). A combination of the two strategies
was operable when the profile contained several term sets having weights
less than . 998 (See C in IFigure 3).

9. The Logical Negative

In combining the Boolcan ana weighted strategies, the logi-
cal negative was implemented by assigning a weight of 0 to the negative
term. If any profile term having a weight of + 0 matched a document term,
the document was de-selected. That is, the document was barred from se-
lection, even though it may have met both Boolean and weighted criteria for
selection.

5. Non-Subject Control Cver Digsemination

NDuring the course of the pilot test, it was found desirable
to include some controls over dissemination which were not subject ori-
ented. One of these which had been forescen, but not implemented beeawse
of the limited document input, was sccurity classification,  In o full ~xcale
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A} WEIGHTED STRATEGY

Profile
Term Weght
A . 100
B . 300
C . 100
D . 800
E ., 800

THRESHOLD = . 999

B) BOOLEAN STRATEGY

Profile
Term Weight
A . 999
SET NO. 1 " 999
- C . 999
SETNO. 2 J ' - 999
I . 999

Match will occur for
A+B+D
A+ C+E etc.

Match will not occur for
A+B

A+B+C

B + C etc.

Match will occur for
A+ D

A+ E

A+ B+ Dete.

Match will not occur for
A+B

A+ C

D+ E etc.

C) COMBINED BOOLEAN AND WEIGHTED STRATEGIES

Term Weight

A 100
SETNO. 1 { B . 300
c . 100
sETNO. 2 J D - 800

B . 800

Matchk will occur for
A+C+D
A+ C+ Eetc.

Match will not occur for
A+ D, C1Dete.

Figure 3 Pilot Tegt Match Stratepy
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system involving the processing of classified information, it would be
necessary to limit dissemination according to security classification of
document and security clearance lcvel of user,

An unanticipated requirement for non-subject control over
dissemination was the participant's desire to be screened from levels of
subject coverage that were below or above his present requirements. In
the future, some mechanism should be provided for describing a profile
interest in terms such as superficial, intermediate, or detailed. Subject
coverage alone is not a sufficient criterion for selection. A result of not
having such a provision in indexing both profiles and documents was that
documents matched a user's interests by subject, but not by depth of cov-
erage. Thus, someone who had only a superficial interest in a topic might
be supplied with information of a highly-detailed nature or vice versa.

Other non-subject categories might play an equally impor-
tant role in selection or, conversely, in screening. For instance, such
categories as materials application, material identification, and propes -
ties of materials might be devised to screen out unwanted information,
even though it might be selected on the basis of a term-for-term match.
This criteria was not necessary in the pilot test because of the limited
number of documents processed and the relatively amall number of notices
regulting from sclection. In a full-scale system, however, the selection
process will need to be more discriminating to avoid swamping the reader
with a large number of peripherally interesting selections.

Early in the pilot test, an experunent was performed to de-
termine the feasibility of indexing documents by other-than-subject termas.
In the experiment several documents were indexed by contract numbers,
authors, publishers, corporate gourccs, and other non-subject indicators.
Each type of indicator was given a distinctive glossary number similar to
those asgigned to ordinary subject terms, A demonstration proved that
indexing by non-subject terms poses no additional problems to the mechan-
ics of matching and selection. Non-subject terms in profiles could be dis-
persed in any set of terms comprising the subject podtion of the interest
profile. The fact that glossary numbers differ does not affect the selection
process, since there is no program requirement that glossary numbers
assigned to terms in a profile be identical either within the set of termes
or within the entire profile,

Non-subject terms may have more value when used in the

»negative sensc than when used in the positive sense. Several participants
spoke a foreign language fluently and many had knowledge of one or more
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foreign languages. However some participants neither spoke nor read a
foreign language; foreign-language abstracts would be of no direct use to
them. Thus foreign language designation could be used in these cases to
screen out selectionsg that would otherwise be made on the basis of subject
aione.

Sevceral participants expressed a desire to exclude all arti-
cles from specific trade journals, either becausec of the usual poor quaiity
of their articles or because of the lack oi thorough coverage in them. Such
exclusions would be feasible, as would those based on contract anumbers,
authors, corporate sources, and publishers.

Exclusions could also be based on other factors: the par-
ticipant may cover specific sources through his own regular reading; or he
may already be informed of certain activities through prior experience.

Lo INFORMATION SELECTION AND PREPARATION IFOR
DISSEMINATION

Eue to the wide variety of interests exhibited by the participants in
the pilot program, and to the large nwrber of subjects represented by the
. document collection, it waa necessary Lo screen the documient input to as-
sure a reasonable number of selections in the pilot program. Every docu-
ment gelected for inclusion in the test sample underwent the processing
steps outlin::d pelow. Documents maiching user interest profiles under-
went additional processing steps.

I information Selection - Preliminury Screening

The purpose of preliminary document screening was to
make possible the selection ard dissernination of a sample of documents
in the time limit imposed by the coniract. During the pilot program, 1000
documents we e to be indexed and matched against the interest profiles for
twenty -five Natick '.aborstories participants. If the sample of 1000 docu-
ments were sclected at random {rom che total population of information re-
sources available at ihe NLAHBS library, a relatively small percentage of
these documents would result in selections because of the extreme bircadih
of interests represented within theee resources.,

The total NLABS current information resources were sub-
Ject to both screening and selection procesgses. In the screening process,
journals containing a low percentage of relevant information were elimi -
nated from further consideration. These journals were oriented primarily
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toward the food technologists, leather chemists, and other fields not rep-
resented by the interests of the participants. After screening, the current
journals selected for further processing were examined for specific arti-
cles to be included in the test sample. In addition, articles were selected
as represented in the Technical Abstract Bulletin published by Defense
Documentation Center and Scientific and Technical Aerospace Reports pub-
lished by the NASA Scientific and Technical Information Center. Originally
books were scheduled for inclusion in the test samplce, but they weie drop-
ped from consideration because of the relatively small number of acquisi-
tions received in the subject area during the pilot test.

Articles were selected on the basis of their potential appli-
cability to the interests of the participants. There was no direct connection
made between an article and a participant so that there would be no guar-
antee that a match would occur even once. Rather, an article was selected
because it related, in some way, to the interests of the participant group,
The sel=ction process merely increased the probability that a document
would be selected at least once. If the documents had been selected at ran-
dom, perhaps only 10% or legs would have matched any of the participant's
profiles so that 90%, or 900 documents, would have been indexed and pro-
cessed withou! any sclections taking place.

There is some concera that the selection process might have
biased the saimple, so that a higher percentage of selections would be rele-

Wi v

vant than would have been from a random sampling. To a very small degree

this hypothesis i8 true because subject terms applicu to documents were
limited to the subject content of the samples selected for inclusion in the
pilot test. However, the relationship between match strategy discrimina-
t : power and the breadth of subject coverage is not at present known,
*reasg the undesirable effect of processing a large number of documents
;«eiding a relatively low number of selections was quite predictable,

2. Information Extraction

After sclection, cach article underwent subject indexing and
descriptive cataioging. In lescriptive catzloging, journal citation and arti-
cle title were recorded in machine -readable form.

Three different subject heading iists were used in subject
indexing. These were: Thesaurus of Engineering Terms, Thesaurus of
ASTIA Descriptors, and Textile Technology Terms - An Inforination Re-
trieval Thesaurus. The ASTIA Thesaurus was supplemented by DDC Des-
¢riptor Frequencics and the ASTIA Chemical Thesaurus. The various the-
sauri were used to index both documents and interest profiles in the subject
areas (0 which they were best suited.
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During the project, four indexers were assigned to the document indexing
tasks. This procedure precluded the possibilitv that the indexer was sub-
consciously steering an abstract to a participant, since three of the in-
dexers were totally unfamiliar with the interest profiles. Assignment
ranged from three to thirty terms per document with in average of eight.
All terms were put in machine-readable form.

3. Information Preparation for Dissemination

The standard processing for cach ariicle consisted of the
following steps: (1) select journal article, and mark journal table of con-
tents, (2) Xerox journal table of contents and title page of each article
marked, (3) assign accession number and stamp on table of contents (See
Figure 4), title page, descriptive cataloging keypunch form (See Figure
5), and subject indexing keypunch form (See Figure 8j), (4) perform sub-
ject indexing and descriptive cataloging, (5) cut article title page for repro-
duction (See Figure 7), and (6) keypunch title, journal citation (3ee Figure
8) and term cards (See Figure 9).

In preparation for the first SDI cycle, title pages were not
cut for reproduction. As a result of operating the first cycle it was dis-
covered that approximately 50% of the documents processed were selected
at least once. As a result of this discovery, a decision was made to cut
all title pages prior to exercising the match function, so that articles would
be available for immediate reproduction.

D. VOCABUILLARY CONTROL

As a result of an analysis performed in Phase I, a decision was
made to utilize a controlled vocabulary as opposedto a vocabulary of terms
selected from free text, This decision was based on the fact that results
were gencrally better for those systems using a controlled vocabulary.

1. The Multiple Glossary Concept

Since a technical thesaurus, in the areas of textiles, plastics,
high-temperature properties of materials, etc., was not available in a sin-
gle source document at the commencement of the pilot test, it was neces-
sary to utilize several of the existing glossaries, thesauri, subject head-
ings lists, and other authorities currently available from individual sources.
On the basis of a preliminary analysis of the interests of the participants,
several existing authority lists were found to be applicable. These were:
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Influence of Obliqgue Channel Ends on

Screw-Pump Performance

F‘nw of very viscons liguids thiongh serew pumips and
metering zones of extroders Tas been investigated In
various authors, a few of whom are listed v the wle
ences (1-68). Serew-pump equations, which relate flon
tate Lo speed, viscosity, and discharge pressme, ane de
roed in these papers tor o namber of simplibving s
sumptions.

The helical serew channel s eplaced n s strngla
prismatic clummel with o rectaugubn cross section inall
but one theory (5, 63, I the simplified theory, one as-
sumes such a large aspeet vatio, e vatio ol clanned
width to depth, that flow rates can B b7t O

AWknown  velocity  disteibe

"

ot -

. .nputied theory (2, 3, 4) thut
e usea e e derivation of end effects are discussed
first. A schematic diagram of a screw pump is shown in
Figure 1. The more important nomenclature is shown in
the cross section of Fignre 2. The serew-pump channel
is formea between the flights, the screw root surface,

POLYMER ENGINEERING AND SCIENCE, JANUARY, 1967

and the harrel, Note that the channel has oblique cnds,
which wre mored e the simplified theory. Isothermal
flow of o very viscons Newtonian liguid is assumed,
The How analvsis is simplified when velocities are
deseribed relative to the serew. These relative velocitios
do wot change when either the barrel is at o standstill
and the serew rotates, or the serew is at standstill amld
the bareel rotites with an equal speed in the opposite
direction, provided inertial and body torees can be g
nored. This the theory i restricted 1o low Revnolds
numbers, which requirement i satisticd in most serew

prumps siee they are exchn s T namp very

viscous liguids at b the
ov d'v + o' ]
ay “1 e T T e :
op
L= 3
oz (3)

Congruent velocity dis .ibutions in parallel cross sec
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Modern Textiles 47/9 Sep 66

DURABI-E PRESS S TR IEUTE TSN by Wells Denyes

Senior Textile Engineer

The Role of Polyesters =szmmiter

WITMOUT QUESTION, the most new fabrics, and new applications
exciting new phrase in the entire for dur ‘ble press. Housewives are
textile  industry right now s busy res. cking the family ward-
“Durable P'ress.” From the re- robes and arnishings to take full
search chemist to the housewife, advantage of the many wonderful
textile products today cannot be properties of durable press,

discussed without mentioning the
new term. Rescarchers are already
secking new  resins, new  fibers,

Figure 7 Cut Title Page
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* Textile T+ 'mology Terms: An Information

Retrieval .esaurus, first edition, second
printing, btebruary 1966, Textile Information
Center, Institute of Textile Technology,
Charlottesville, Virginia

¢4 Thesaurus of Engineering Terms, first

edition, May 1964, Engineers Joint Council,
New York, New York

% Thesaurug of ASTIA Descriptors, second
edition, December 1962, Armed Services

Technical Information Agency, Arlington,
Virginia.

In the subject area of textile technology, a thesaurus com-
parable to that published by ITT was located at M. I. T. This was the

Thesaurus of Textile Engineering Terms, first edition, February 19686,

by Stanley Backer, et al, M.1. T. Department of Mechanical Engineering,

Fibres and Polymers Division. The Thesaurus of Astia Descriptors was
supplemented by the Astia Chemical Thesaurus, first edition, December

1962, the DDC Sugglement to the Thesaurus of Astia Descriptors, second
edition, April 1964, the DDC Thesaurus Code Manual, second edition,
August 1963, and the DDC Descriptor Freguencxe May 1966. In addition,
terms were also used as they appeared in the DDC Technical Abstract
Bulletin appended to abstracts selected for dissemination. A publication
received too late for use in the pilot program was Glossary of Plastics
Terms: A Consensus, December 1966, Plastec, Plastics Technical Eval-
uation Center, Dover, New Jersey. This is an excellent glossary of the
commonly used technical terms in the fields of plastics, adhesives, and
elastomers.

As could be expected, there was a considerable overlap
among the terms used in the three thesauri, the greatest between the
Thegaurus of Astia Descriptors and the Thesaurus of Engineering Terms.
The former was most distinctive in the areas of military applications,
whereas the latter was most distinctive in the areas of plastics, polymers
and elastomers. Each document (journal article) was indexed primarily
from only one of the three thesauri. The choice of thesaurus was guided
by the following table:

(1) Theaaurug of Engineering Termg used for

plastics, physical properties of materials,

high-vacuum techniques and equipment, .
31
[ X 2 i o P v PN | AL 4 e

4




physical measurements, analytical instrumentation
and refrigeration.

(2) Thesaurus of Astia Descriptors for chemical, bio-
logical, and radiological warfare, chemistry (or-
ganic and inorganic), protective clothing, and space
technology.

(3) Textile Technology Terms used for synthetic fibers,
textiles, dyeing, detergents, fabric properties, fiber
properties, and clothing manufacture.

There were several difficulties encountered in utilizing three
thesauri for indexing both documents and interest profiles. The most com-
mon was that a document could logically be indexed by more than one the-

| saurus so that personal preference of the indexer played some part in de-
2 termining which thesaurus would be used. This caused a loss in potential
selections due to the fact that a particular interest profile may not have
contained some of the terms from the thesaurus used to index a document
relevant for that individual. A second difficulty was the lack of a valid

; term or terms to describe a particular document or interest. This situa-
| tion most frequently related to articles dealing with research in organic

! chemistry. Understandably, many of the specific chemical names were
absent from all three thesauri.

To prevent the loss of valid selections, each profile was
supplemented by terms {from all three thesauri. This caused an overex-
pansion of the user profile, but yielded a higher recall ratio. A much
needed exercise, but one outside the scope of this contract, is that of con-
catenating all of the thesauri pertinent to NLABS endeavors. This project
would involve the keypunching of approximately 50, 000 terms and manual
sifting to eliminate duplicate terms and synonyms, and would have to he
undertaken prior to implementation of the full-scale SDI system. Although
the use of multiple glossaries is feasible during a pilot test, involving a
limited document sample and population of users, it would be unworkable
in full-scale implementation. ’

2. Glossary Organization and Coding

Each glossary was assigned a unique two-digit number. The
glossary number combined with the alphabetic spelling of the term consti-
tuted the unit for comparison between document terms and interest profile
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tcrms. Even though a term may have been spelled identically in two dif-
ferent glossaries, a match between a profile term and document term would
not occur unless the glossary numbers were identical. This rigid associa-
tion of term and glossary was maintained in order to trace the effect of the
choice of glossary on the selection process. In addition to a glossary num-
ber, each term could be assigned a unique four-digit humber to identify

it within the glossary. The term number combined with the glossary num-
ber could be used in the matching process in lieu of matching the alpha-
betic term itself.

Numbers could be assigned so that a numeric sort could
accomplish an alphabetic sorting of the terms within a specific thesaurus.
This practice would ultimately facilitate the conversion of the match and
selection process to an inverted file so that matching time by computer
could be substantially reduced (See Figure 10).

E. USER INTEREST PROFILE CONSTRUCTION

Construction of the user profile is the most critical and the most
difficult aspect of selective dissemination of information. The task of
creating inierest profiles can be much simplified by a coherently orga-
nized source of technical terms. The fact that a single coherent indexing
tool was not available during the conduct of the pilot test understandably
overcompliciated the task of creating interest profiles. However, the tech-
niques used to circumvent this difficulty allowed for the creation of valid
profiles and lor the testing of several different rofiling techniques.

As pointed cut in Section 1V, B, computer programs sepe written
to implement the concurrent use of two different match strategies.  Both
strategies exemplify a multidimensional retrieval approach. Dimensions
consisted of terin sets exemplifying different points of view or different
aspects of the same interest. For instance, an intercest may be expressed
as 'diffusion of oxy sen, nitrogen, and carbon dioxide through polyethylene
and other polymer films. " The different aspects of this interest are: (1)
the process (diffusion); (2) the physical state (gas) and chemical composi-
tion (oxygen, ctc.) of the diffusing substance; (3) the composition of the

 barrier {nolycthylene); and (4) the physical form of the barrier (filn). Any
onc dimension might prove to be the most limiting factor in retrfeval. That
is, if the document collection contains a minimal number of articles on
gasses, then this facet of the interest profile would be the most dmiting.
The ability to tuke advantage of the zelsoivily of one dbnension of a4 multi-
dimensional interest enhances both relevance and recall. It was for this
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reason that the Boolean and weighted-term strategies were selected for
testing in this pilot program.

1. Structure of an Interest Profile

Each interest profile consisted o1 one or more sets of terms
descriptive of each aspect of a multidimensional interest. In testing the
weighted-terin strategy, all terms in an interest profile were carried in
the same set so that essentially the profile was single dimensional. Di-
rmensions were simulated, however, by giving certain terms more weight
than others. In testing the Boolean strategy, all terins were given the
highest possible weight, but like terms were grouped together. The match
s*rategy required that at least one term from each group match a terim in
the document description. The two methods were combined for some pro-
files, so that selection was based on both term grouping and term weights.

in the first dissemination cycle, all profiles were constructed
according to e weight strategy with every term carrying the highest pos-
sibi: weighi. Thus, a selection would be assured if any one profile term
matched a documeni description termi. In the next dissemination cycle,
some of the profiles contatned multiple sets of terms and some contained
only one set of terms. All weigh:s were set at . § so that selection would
occur only if iwo or more profile terms matched document terms. Pro-
files were modified from the first cycle by addition of terms included in
documents selected in ¢ycle . Terms were also added {rom documents
processed in cycle I, butl not automaiically selected. (Participants were
allowed to scan a list of the titles of documents processed in cycle | and
to select the titles that appeared o be interesting whicn were not selected
automatically for them.} For cycle [Il, profiles were cxtensively reworked
to eliminate terms which were suspected of causing irrelevant selections
and by combining terms {rom different glossaries into the same profile.
The latter move was made to reduce processing time and had no effect on
sejection. In cycle L, the profile structure iremained basically the same,
except that somce profiles were c. anged from the Boolean to the weighted
straiegy. In cycle IV, profiles were again reworked on the basis of re-
aponse o gelections from cycle LIY. In this cycle, weights were varied 1o
determine the offect on selection.

2. Preliminary Screening of Terminology

Derivation of the initial interest profile was the most dif -
ficult phase of profiling. Because of the use of several thesauri and a
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limited number of copies of cach, a decision was made to present each par-
ticipant with a subset of terms which were thought to reflect his interests
bused on his own siatement. These sets of terms were assembled into a
folder for cach participant. A‘% a group mceeting, participants were asked
to select the terms from the list in their folder and to record them on a
preprinted profiling form.  The participants were also allowed to supplemeoent
the terms available to them by scanning the three thesauri. This process
was necessary for more than half of the participants, since the terms pro-
vided were not suflicient. However, all participants expressed a favorable
opinion of being provided with an abbreviated version of the thesauri that
was tailored to their expressed interests. Eve:n though more than half of
the participants selected additional terms direct from the thesauri, most

of the terms which they recorded wei ¢ obtzined from the preprinted lists.

Profiling was accomplished in three, two-hour profiling ses-
sions. Members in the first group were allowed to structure their profiles
according to the Boolean strategy. Members in the second group used a
weighted strategy. Third-group participants were allowed to use a combi-
nation of the two methods. For the initial SDI cycles, however, these struc-
tures were temporarily suspended until further experience could be obtained
on the percentage of matches that would occur with the document sample.

3. Preparation of Interest Profiles

Initial interest proiiles were keypunched from worksheets
which contained four preprinted columns {(See Figure 11). Columns were
designated for profile number, term set number, assigned weight, andterm

with glossary number. Iaitially, profiles werc punched with varying weights

and levels as written, but after the decision had been made to perform a
test cycle using single -aspect profiles and maximum assigned weignts, the
punched cards were duplicated and a standard set number equal to one weight
of . 999 were gang punched into the entire profile deck. In subsequent runs,
levels were restored to the profiles and weights were varied from the min-

imum of . 999, Profiles in cycle I were expanded over 200% from those
used in cycle [. In cycle III, profiles were reduced from cycle II by 30%.
Cycle IV profiles required very few changes over cycle III profiles. The

substantial additions made over cycle I profiles necessitated keypunching

a significant number of additional cards. Changes on cycle II profiles,
however, required mainly the elimination of cards. Cycle IV changes re-
quired the addition of a relatively small number of terms.

F. DISSEMIJATION OF INFORMA TION

SDI notices were prepared by conventional office duplicating tech-
niques and colluvted for distribution on EAM card processing equipment.
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1. Preparation of SDI Notices

The title page of each journal article was copied onto 8 1/2
x 14" paper on a Xerox #914 Office Copier (See Figure 5) which allows
bound volumes to be copied without destroying the binding. The journal
page was positioned to allow a free space at the bottom of the copy approx-
imately threc inches high., A preprinted keypunch form and a typed strip
of paper designating the journal title, volume, number, and date were
placed in this area. The keypunched form designated three card types
and the information to be keypunched in each card field. The complete
Xerox copy thus provided all the descriptive cataloging information, in-
cluding the title, journal citation, authors, author affiliation, contract sup-
port, and translation information. During the pilot test, only title and jour-
nal source were recorded in machine-readable form. While each title page
was being keypunched, subject indexing was performed on the original jour-
nal article, and subject terms were recorded on a second preprinted key-
punch form (See Figure 6).

On return of the document title page copy, punched cards
were proofread against the title page and corrected. At the conclusion of
the correction process, the information to appear on an SDI notice was
clipped from the title page and stored in a numbered envelope (See Figure
7). This information included the title and other descriptive cataloging
information and the abstract, introduction, or some portion of the article
itself. These clippings were stored in numbered cnvelopes filed in numer-
ical sequence according to an assigned accession number stamped on the
article title page at the time of sclection.

Terms keypunched from the document and subscriber pro-
file worksheets re input to the computerized match function., The com-
puter program matches document terms on one magnetic tape against
profile terms on another.

The output of the computer matching process is a punched
card deck containing two types of cards. One typc contains the document
number and the numkber of times that document was sclected for dissemina-
tion (See IFigure 12). The other card contains a document number and a
subscriber and profile number (See Figure 13). After the two card types
are separated by sorting, one card deck is sorted into numerical order by
the number of copics of each document required. The sorted deck is listed
to provide dircctions for the notice duplication process (See Figure 14).
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000848 004
000892 004
000897 004
000899 004
000906 004

000912 004

000913 004

000935 004
000936 004
000958 004
000986 004
001003 004
001006 004

000795 005

000812 005
000817 005
000818 005
000825 005
0008136 005
000837 005
000845 005
000853 Q05
000904 005
000910 005
000964 005
000994 005

001004 005

.001005 005

Figure 14 Copy Card Listing
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PDuring pilot operation, the maximum number of copies re-
quired of any one SDI notice was fourteen out of a possible twenty five.
Since the mean number of copies required was three, reproduction by print-
ing was uncconomical, since press set-up time and the master preparation
would cost more than conventional office copying. For this reason, all SDI
notice copies were preparced on the Xerox 914 using prescored four-up
IBM card stock (See Figure 15). This stock is a recently developed item
available from Essex Systems Incorporated in quantities of 1000 sheets (or
4000 cards) per case.

The printed list containing the number of copies required of
each document (See Figure 14) is used as a basis for assembling the clipped
sections of journal article title pages into master sheets requiring the same
number of duplicate copies. First, all the clippings from which one copy is
to be made arce pulled from the numerically stored envelopes; then, all clip-
pings requiring two copies are pulied, etc. The content of each envelope is
fixed to a format sheet blocked out to correspond with the four IBM card-
sized image areas of the Essex card stock (Sce I'igurec 16). All clippings
requiring one copyv are affixed to as many sheets as necessary. The same
process is required for all of those clippings requiring two copies, three
copies, etc.

Each format sheet containing up to four card images is placed
face down on the Xcrox 914 copy glass, and the Essex card stock is loaded
into the paper stock fceder. In some instances, two sides of a card are re-
quired to carry the information to be disseminated. \When this is necessary,
the flip-side image is properly positioned on the reverse side of the format
sheet, After duplication of the {ront side, the card stock is turnced over,
reloaded into the feeder, and the flip-side image is copied,

At the conclusion of the duplicating process, the card stock
is bursted (Sece Figures 17 and 18) and the requircd notice copies are assem-
bled behind the punched and interpreted copy card generated by the computer
matching. The assembled card deck thus contains a header card punched
and interpreted for document number and number of copies, followed by the
appropriate number of imprinted unpunched notice cards. This card deck
is then intersperse gangpunched. Punching transfers the document number
in the header card into each one of the notice cards behind it. A first sort
removes the header card, the remaining card deck is then sorted in numer-
ical order by document number (See Figure 19).
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Figure 15 l‘'our-up Pre-scored IBM Card Stock
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J of Colloid & Interface Sci 23/1 Jan 67

HYCOR2 | ,
Adsorption of a Nonionic Surfactant by Cotton HANS SCHOTT

The wlsorptinn and desorptiveg of polyovvediy bated §dodecanol containing o
average of B erthylene sovide (F0) anits on cotton was stuaied over g soneentration
range of tnwa decades i distilled water at 20 C

Tl metlond conxistend in eepulibeating votton Gdivie or chopped ibee with sar
Gactant sohttions sted determining the cgmbibonm suefactant concentention by <ar
face tension or by the enbzt Blue eolormetne sinnlysis, Sorfaee (ension is nuse
afleeted by surfactant nudeenles of few PO s, whereas the ealorimeteie methd
| emphasizer the more highly polyoxyerhs bated suefaetnnt moleeules; the observed
diserepaney between the two methods (v, 07 ) was eaused by preferential milsorp
tien of surlactant of shorter FO elivin fength onto ention,

Tl sulsorption was almost completely reversilbile, The wdsorption isotherm leveled
ol a8 g sarfactat /100 g, cotion near the eritieal micelle cancentration, lu view
of the spreeitie surface aren of estton, tax level of wldsorbed sielaetant is of the order
of the ammunt reguired to cover the cotton ecompletefs withoa elose packeld ponolayer
of surfactant nadecnles Iving Hat against the <abwtente.

Annraer

J of Chem Physics 46/2 15 Jan 67

Surface Dye Sensitization. II. Sulfur ) (1M

S. W. ixg, Jr., ann Y. S, Curane
Research Laboratories, Xerox Corporation, Webster, New Vork
(Received 28 July 19606)
I. INTRODUCTION

We have observed that certain dyves applicd to the
surface of the ervstalline § corthorhombic) can extend

ULFUR, being a wide-bandgap materdal, has very
little photoclectric response to visible light. Spear

and Adams' have studicd the electronic structures in
orthorhombic sulfur ervstals. They conclude, tenta-
tively, that there is a vaienee band for hole conduction;
however, the clectrons move about hy a hopping
process. The intrinsic handgap energy for hole-clectron
generiation is reported! to lie in the range from 3,05 to
4.30 V.

its photovivitiic response to the visible region. Suliur
is the Lirzest-handgzap inorganic material we hive seen
which exhibits this dye-sensitizald response.

R

able CopY

I'igure 16 Paste-up of Card lmag_e_sBeSt A\Jaﬂ

(Four-up)
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acitindy i this stids T onder 1o simalate the
sespration e Ihe W Etennunate volume levels
v e e appla abhe tepl ne. the subyedt en
ettt on a b vih oy r theauegh the cham
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1A fevt with the subpreut testing. The 14 000
Tintt Basgchnge deter mination was repeated ot 14,000
toet crcranng Al the same wink liad level as used
wn the high-altitude tevs The mask mmnteined
all subgects i u satistactiny physloguesl conde
on ol ol altitudes up 1 and inclisding 40,000 feet
for the duralum of exporure used in Theve tews.
tAuthin)
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“ ! Polymer Engrg & Sci 7/1 Jan 67

. puea AN Infrared Spectroscopic Investigation of

P.iotodegraded Styrene Copolymer Films .

Raymond B. Seymour, Hing-Shya E. Tsang, Doug Warren,*

he degradution of m suce polymers m the presence
of ultruviolet light is tech acally and economically im-
portant. Considerable emphasts s been placed on the
dcvelopmcnl of test procedurves and the mvestigation of
the imechanism of photodegradation

Chemistry Department, University of Houston

Commitice 13-20 of the American Sacicty for Testing
Materials has established 4 subcommittee to evaluate the
effect of light on permanence properties of plastics. Nee-
ominended prictices have heen outlined for ouwtdoor (1)
and aceelerated weathering tests (2). in one test pro-

cedure, the wtensity of na
the wse of mirraes (3}

1 sunlight is increased by

Figure 18 Single Card Notice
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2. Collation and Delivery of Notices

The distribution cards nunched with a document number and
subscriber and profile numbers are also sorted into numerical order by
document number (Sce Figure 20). These cards are duplicated into a pre-
printed response card (See Iigure 21). The response cards are then col-
lated with the notice cards so that response cards alternate with notice
cards in the resulting merged deck. This deck is then intersperse gang-
puniched so that the subscriber and profile numbcers are transferred to the
notice card behind cach response card. Punching allows the deck to be
sorted into numerical order by profile number so that all notices and re-
sponse cards to be sent to one participant fall in the same sorting pocket.

During the pilot operation, packets of notice and response
cards were addressed by hand. In full-scale operation, this function can
be accomplished by merging, by means of EAM equipment, an address head-
er card, prepunched and interpreted and containing a distinctive colored
stripe to act as a separator hetween the packets of notice and response cards.

To expedite the evaluation of the notice cards and return of
the response cards, each packet of response and notice cards was hand-
delivered to each participant in the pilot program.

G. RESPONSE I'ROM PARTICIPANTS

Participant responses were oblained orally al the time of notice de-
livery and by mecans of the preprinted response card associated with each
notice deliverced.

1. The Response Form

The response form (See Fignre 21) was divided into four
quarters of approximately equal size. The first quarter contained document
number, subscriber humber, and profile number interpreted at the upper
left hand edge of the card. The second quarter contained marking positions
for six comments; of interest, notify when available; of interest, document
not wanted; of interest, have seen copy; of no interest; refer notice to Mr.

___; and, modify my profile--changes below. The third quadrant
contained space for profile modification, and the fourth quadrant contained
instructions Lo the uscr.

Since the response and the notice cards were hand delivered,
most of the comments pertaining to profile changes were received in con-
versation, rather than in the response cards.  Thus the efficiency of this
block could not be thoroughly tested during the pilot test,
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USER RESPONSE \

O of interest - notify when available
B of interest - document not wanted

to others,

S S ——

Profile No. [0 of interest - have seen copy
O of no interest
l Subs. No. [ refer notice to
. Doc. No. O modify my profile (changes below):
STRUCTIONS.

Please complete this card and
return it to the lihrary.
your degree of interest, profile
modification, change of address.
You may also refer this abstract

Figure 21 Response Card

Indicate
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Since the response and the notice cards were hand delivered,
most of the comments pertaining to profile changes were received in conver-
sation, rather than in the response cards. Thus the efficiency of this block
could not be throughly tested during the pilot test,

A few participants showed a marked interest in referring no-
tices to fellow workers who were not officially participating in the SDI pro-
gram. Relatively few referrals were made, however, and these were madce
by few participants. Comments most frequently checked were: of interest,
notify when available; of interest, document not wanted; and of no interest.

Participants recorded the titles of the journals which they
regulurly rcad prior to the first SDI cycle. Although many of the journals
processed during the the pilot test were listed by the participants, the com-
ment "of interest -- have seen copy'' was checked very infrequently. It can 7
only be conjectured at this time that the information was being delivered :
through the SDI channels at a more rapid rate than would normally be achieved
during regular reading of the journals themselves. It cannot be assumed
that the participants would not have seen all of the articles which were of in-
terest to them as marked on the response cards. The fact that these journals
were out of circulation during the processing may have influenced this factor
also.

2. Analysis of the Responses Returned

Primarily, responscs were analyzed to determine the effect
of varying the scarch strategy.  ‘Tubulations of response versus strategy
ware analyzed to discover whether one or the other or i combination of
Boolean and the weighted search stralegies were more appropriate and yield-
ed a higher relevancy rate.

In addition, responses were analyzed to discover what corre-
lation existed bcetween relevance and (1) type of document, (2) number of pro-
file terms, (3) number of levels per profile, (4) notice format, (5) job type,
and other factors.

3. Adjustment of Interest Profiles

Profiles were adjusted after each SDI cycle. I‘ollowing the
first cycle, terms used to index documents selected and marked of interest
by a participant were added to his profile. In addition, cach participant
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scanned a list of titles processed during the first cycle and marked those
which he thought might be of interest. Terms used to index these articles
were also added to his profile.

After the second SDI cycle, terms which were thought to cause
!_ a selection of irrelevant documents were removed from the participant's
profile. In general, the profiles were condensed in size and the total num-
ber of profiles per participant was condensed in order to specd up proces-
sing time, An attempt was also made to select the most limited factor ex-
hibited in each profile so that searching time would not be used needlessly
in matching frequently occurring terms when selection would be limited ul-
timately by an infrequently occurring term. The grouping of terms into sets
was also rearranged so that all terms in a set would have a similar relation-
ship to each other.

After the third dissemination cycle, profiles were refined by
minor adjustments in the grouping of terms and the assignment of weights.
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SOANATA SIS OF PHLOT TEST RESULTS

Judging from the results of the pilot test conducted at Army Natick
Laboratories, iv iy possible to predict that a similar SDI system can be
installed to support the technical personnel at other Army research instal-
lations. Since the requirements met at the NLABS installation were the
most stringent in terms of breadth and depth of subject coverage, an even
higher success rate in terms of average relevancy of the information dis-
seminated can be predicted for other installations. In the following analy-
sis, the SDI pilot test is evaluated in terms of overall effectiveness, oper-
ating costs, and effort necessary to implement a similar SDI system at
other Army installations. In addition, the statistics on the four SDI pro-
duction runs arc antlyzed in terms of the various parameters that affect
cost and relevancy.

A. EVALUATION OF EFFECTIVENESS OF SDI

1. Effect of Limitations on the Pilot Test

The most obvious limitation on the pilot test was the selec-
tion of a limited number of participants. Although this limitation precluded
the incorporation of the complete range of interests existing at NLABS, this
limitation did not impair the validity of the results obtained. Interest pro-
files of the twenty-five participants selected were sutficiently representative
of the total range of interest so that results can legitimately be extrapolated
to those obtainable under full-scale operation. The depth of interest ex-
isting in each profile was representative of the variations in depth that might
be e¢ncountered in a tull-scale operation. This range in depth of interest
varied from one participant, whose job was the writing o1 specifications, to
another participant whose job was the synthesis of new acetylenic organo-
metallic compounds of Group 1V and V metals. These extremes in depthof
interest can he detected in the statistics on profile structure presented in
Appendix A, The very broad interest is represented by a profile containing
a large number of termg, whereas the very specific interests of the organic
chen:ist are represented by less than fifteen terms.

Temporal and monetary limitations on the pilot test had more
significant effect on the results obtained than did the linntations on the num-
ber of participants sclected. Implicit in the conduct of a pilot test is the
stringent limitation on the time available. In a full-scale implementation
it will be possible to perform a wider variety of tests and to obtain more
detailed explanations of the phenomenon which occurred during the pilot
test. The substantiation of some of the hypotheses presented in this anal-
ysis must await further exploration. Results of the pilot test indicate that
it may be possible to create a standard technique for evaluating ail SDI
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systems on a normalized basis. Some of these unalytical techniques are
included in this section of the report to indicate a topic for additional re-
search. K

The most limiting factor affecting the outcome of the SDI pi-
lot test was the lack of a completely integrated subject vocabulary. The
use of externally-produced thesauri, dictionaries, and glossaries provides
only a partial solution to the larger vocabulary problem. The results of
the pilot test indicate that available term lists provide terms which are too
narrow in scope for use in selective dirsemination. The term lists used
were structured in a hierarchical array at a depth too low for practical
full-scale use.

A specific example will clarify this problem. A typical in-
terest in the pilot test was "high-temperature properties of materials for
protection against thermal radiation." Glossary terms which apply to this
interest are the following: high temperature tests; pyrolysis; ablation;
oxidation; thermal degradotion; thermal stability; melting points; thermal
analysis; high temperature; thermal properties; specific heat; calorimetry;
infrared radiation; nuclear blast effects; thermal cnergy; plastics; poly-
mers; fibers (synthetic); fibers (natural); etc. Siice the indexer has such
a wide varirty of tcrms from which he can select a subset to describe a
particular document, each profile must contain a comparable number of
terms to increase the probability that a profile term will match a document
term. lowever, this strategy vastly increases the number of irrelevant
matches since the total number of term combinations that might cause se-
lections is proportivnal to a factorial function of the number of terms in
the subscriber's profile. What is needed to increase the cfficiency of the
matching process and the relevancy of information distributed is a com-
plete and thorough analysis and structuring of a vocabulary according to
the specific requirements of the users of the system. This endeavor is
properly the subject of a separate high-level endeavor utilizing specialists
knowledgeable in cach of the areas of interest to the participants.

The creation of a comprehensive and coherent vocabulary
would not only increase the efficiency of the selection process and the rel-
evancy of disseminated information, but would also speed up the document
indexing and subscriber profiling processes. If terms were imbedded in
a complete hicrarchy, the indexer could select .erms down to the exact
level required. ‘The length of time required for indexing is roughly pro-
portional to the number of terms that must be selected to represent the sub-
ject content of a document, Using pre-existing vocabularies arrayed in a
two-~level hicrarchy required the indexer to select an inordinately large
number of specific terms to represent a gencral topic. Correspondingly,
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the nun:ber of terms used in describing an interest profile is also inordin-
ately larpe.

Since available thesauri do not utilize the inherent structure
cxisting in a particular subject discipline, problems arise in both subject
indexing of documents and subscriber interests.,  Although the etffort in-
volved in creating a comprehensive vocabulary is a large initial expendi-
ture, significant savings in daily expenditures in indexing would accrue from
such an effort.

2. Effectiveness of the SDI Notice as a Self-Sufficient Information
Carrier

In this pilot test, the content of the SDI notice was obtained
by duplicating selected portions of the article itself. Both the front and re-
verse sides of the notice could be utilized so that the information dissemi-
nated could occupy an arca equivalent to that of two KEAM-sized cards. Since
information was disseminated only as it existed in the source document, an
cevaluation of the notice is really an cevaluation of the quality of the extract,

The majority of source materials consisted of two types of
journal articles, those appearing . . trade journals, and those appearing in
scholarly technical journals. In many of the technical journals, a concise
abstract heads each article. In most trade journals. the essence of an ar-
ticle existed only in an introductory paragraph or one buried ia the text. The
significant passages within each document were marked by the subject in-
dexer for inclusion in the SDI notice. For technical reports, abstracts were
extracted from the Technical Abstract Bulletin, published by Defense Doc-
umentation Center, and Scientific and Technical Aerospace Reports, pub-
lished by National Aeronautics and Space Administration,

Almost all the information disseminated by this means was
sufficient to indicate the subject content of the document or article, On the
basis of reading the notice, participants could decide, in most cases, wheth-
er or not they would like to read the complete article.

In all cases, participants retained the SDI notice for future
reference. Retention of the abstract indicates that the noticc is a self-
sufficient information carrier of some permanent value. Abstracts re-
ceived most enthusiastically were of the informative type in which research
results were reported in brief as well as an indication of the docwnient con-
tent. Abstracts from technical journals were recceived least enthusiasti-
cally because of low information content,  Some participants remarked that
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trade journals included a high proportion of promotionai mat vial printed in
the {ormat of . technical article,

3. Effect of the SDI Notice on Influencing Information
Acquisition Habits

In many instances, participants refcrred a notice to some-
one else. The direct transfer of information between the individuals might
play a larger role in a future SDI system. In egsence, the original recip-
ient of a notice would act as a further switching point in channeling informa-
tion to the right person. This phenoimnenon occurred most tfrequently for in-
dividuals working within the same branch or laboratory. towever, some
participants referred notices to individuals outside their own sphere of in-
terest, which indicates an effective system of personal communication with-
in Army Natick Laboratories.

Over the short period during the pilot test, participants still
relied heavily on former sources of information. Also, participants were
well aware of the temporary nature of the pilot test and thus did not plan to
rely substantially on it. Since photocopies of journal articles and technical
reports were nut distributed automaticaliy through SDI teedback, partici-
pants merely retained the notice for reference to the future use of the ar-
ticles. The evaluation of the effect of SDI on personal information acquisi-
tion habits must await full-scale implementation in which provision will be
made for automatic distribution of photocopied articles. An analysis could
then be made of the relevancy of articles selected on the basis of the ab-
stract. Other long-term studies that might be conducted are the eftect on
utilization of library information resources und the cttect on interdisci-
plinary activities,

B. OPERATING COSTS

Operating costs are analyzoed in terms of materials, cquipment uti-
lization, and personncl requirements. The total cost of uperating the pilot
SDI system is further analyzed into the unit cost per document processed,
the unit cost per prefile, and the unit cost for producing one SDI notice.

1. Raw Materials

The cost of raw materials is negligible compared wita other
unit costs of the system, The five materials used are 8 1/2 x 14" paper,
8 1/2 x 11" paper, Xerox card stock, EAM cards and rubber cement.  The
following table 1ists unit costs.
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Puper (8 1/2 x 14 $20. 60 per carton (5,000 sheets)

Paper (8 1/2 x 11"} $16. 85 per carton (5, 000 sheets)

Xerox Curd Stock $75. 00 per case (4, 000 cards)

EAM Cards $40. 50 per carton {10, 000 cards)
- Rubber Cement $ .45 per bottle

The Xerox card stock, purchased trom Essex Systems, Inc.
in New York City, is die cut sheets, cach containing tour EAM cards. The
cards will pass through any low speed electronic accounting machine equip-
ment.

2. kKquipment Utilization

The highest single data processing cost was associated with
computer usage. Approximately one minute is used in matching the interest
profiles for twenty-five participants against the termg describing one docu-
ment, Total time is proportional to the product of the total number of docu-
ment terms and the total number of profile terms. For the fourth production
cycle, 235 documents were processed in three hours.

The following is a table giving equipment utilization per work

unit:
Keypunch 3. 50 minutes per document
Card Sorter .06 minutes por decument
Card Sorter .01 minutes per selection
Card Collator . 01 minutes per selection
Card Reproducer . 01 minutes per selrction
Interpreter .02 minutes per sclection

A Xerox office copier was used to produce notice cards. In
this operatinon, Xeroxing title pages and Tables of Contents required I, 34
minutes per document and Xeroxing notice cards required . 32 minutes per
gelection.

3. Personnel Requircemients

One trained subject indexer can inde approvinately thirty
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documents per day if the subject terms are dictated into a recording ma-
chine, If the indexvr is required to write out the terms on an indexing
worksheet, the task can be accomplished at the rate of twenty documents
per day. Including Xeroxing of notice cards, but cxcluding the computer
matching process, approximately 1, 000 notices could be processed in an
eight-hour day by one person. During an eight-hour day, one clerk-typist
could process approximately twenty-five documents, including the Xeroxing
and stripping-up of title pages.

4. Cost Centers

For purposes of costing out the operation of the SD] system,
three cost centers were developed. Document processing includes all those
costs attributable to making the document available to the matching and se-
lection function, and to notice duplication. Distribution preocessing includes
all costs associated with matching, selecting, and processing selections.
Profile costs are those associated with indexing the interests of subscribers
and in preparing profiles in machine-readable form. Tables 2 and 3 give
the costs for document and distribution processing. The third cost center,
associated with profiling, can vary over a wide range and is very depen-
dent upon the indexer's understanding of the subject matter and compre-
hension of the problems described by the participants. Typical unit costs
cannot be extrapolated to other programs because of varying circumstances.
During the course of the pilot test, approximately thirty man-days were
used in profiling activities. Six man-days were consumed in personal and
group interviews,

Compared with the time required to punch document subject
cards and descriptive cataloging cards, keypunch requirements for pro-
files are minor. The number of cards required for cach profile ranged trom
ten to over one hundred. Since the number of cards requiring re-keypunch-
ing duc t> profile changes is relatively smali, the largest keypunching re-
quirement is met during construction of the initial profile,

5. Proration of Costs Between Document Services

In a fully integrated system, the cost of document proces-
sing would be shared among other services. The same cards punched for
the SDI system could also be used for generating accession lists, catalog
cards, book-form indexes, and machine-searchable files. The costs in-
curred in subscriber profiling and document selection would be the only
ones attributable directly to an SDI system,
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TABLE 2
DOCUMENT PRCCESSING

Minutes Per
Task Document
Log in journal .01
Select documents ar.d marb extracts 4. 44
Type journal citation . 30
Xerox journal table of conten:is and
document title page 1. 54
Assign and stamp accession .um:.r ‘
and complete descriptive catologir 1
worksheet 1.54 S
Keypunch descriptive cataloging
worksheet 3.00
Proof and correct tiile and journal
citation .27
Sort descriptive cataloging cards by
accession number .02
List descriptive cataloging cards .01
Perform subject indexing 17. 40
Keypunch subject terms 1.50
Proof and correct subject terms . 46
Sort subject terms by accession number .08
Log out journal .01
Cut document title page and strip-up 7.00
Total time 37.58 minutes
b
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TABLE 3
DISTRIBUTION PROCESSING

Minutes Per
Tasks Selection

Match profile terms against

T [ gy 4 Y e R e s e

document terms .65
Sort copy at distribution cards .01
List copy cards .01
é : Xerox notice cards .32 l
E Burst notice cards .20
g \ Collate notice and copy cards .04
| Intersperse gang punch notice cards .01
Sort notice cards .01

Duplicate distribution cards into

response cards .01
Merge response and notice cards .01
Intersperse gang punch notice cards .01
oo Interpret response and notice cards .02
Sort distribution and notice cards .0l
Total time 1. 31 minates
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C. IMPLEMENTATION AT OTHER ARMY R&D FACILITIES

1. Adaptation of Computer Programs

Computer programs written for the pilot SDI system can be
used with minor modifications at other installations. Three computer pro-
gramsg are available for maintaining a glossary of technical terms, record-
ing document and profile terms on magnetic tapes, and matching the two
resulting tapes to obtain SDI selections. Whether it is desirable to use
these programs depends upon the current degree of mechanization of the

adopting library. Highly-mechanized libraries will probably prefer to § '
rewrite the programs so that the SDI system is closely integrated with :
other presently mechanized library services. On the other hand, libraries ¢

not currently mechanized will probably want to utilize these programs as
a starting point. Since the objectives of the pilot test were broader than
that of merely developing computer programs, users may alsc wish to
modify the programs to increase their operating efficiency and thereby re-
duce the total computer utilization time.

AR e, L -

2. System Modification to Meet Local Requirements

.
H
H
i
3
:

The method of producing the SDI notice card described in
this report is recommended for three situations: a) ready availability of
pre-abstracted materials, b) large number of copies (i.e., over ten) re-
quired for each document, and c) requirement 1o preserve information
which cannot be keypunched. Any one or combination of these three cir-
cumstances would warrant the production of SDI notice cards by the method
described in this report. In circumstances other than these, a convention-
al SDI system utilizing the on-line computer printer to produce notice im-
ages is more appropriate.

3. Development of a Technical Vocabulary

The degree of efficiency of the SDI matching function is di-
rectly proportional to the quality of the subject indexing tool and its appli-
cation in the indexing of both subscriber profiles and documents. In the
; circumstances encountered at NLABS, a much higher efficiency could have
been attained had an appropriate indexing tool been available. At some in-
' stallations, it will be possible to utilize pre-existing externally produced
| thesauri., The adoption of this technique, however, should be tested on a
small scale so that experience can be gained to gage the suitability of this
approach,
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4. Personnel Training

Very little training is required to implement and operate
this SDI system. Assuming that librarians and data processing personncl
will be responsible for carrying out the major processing operations, these
personnel can learn their respective roles through reading the implementa-
tion manual which constitutes Volume II of this report. No specialized
skills are required other than those normally encountered in document in-
dexing and data processing. Clerk-typists can assume the bulk of work
load involved in notice production. Clerical operations are restricted to
typing, Xeroxing, cutting and stripping. If skilled technical typists are
available, they can be utilized to assume some of the document indexing
work load by transcribing technical terms dictated by the subject indexer.

In most installations, programs or plugboards are readily
available to accomplish the interpreting, collating, and reproducing func-
tions,

5. Interlaboratory Cooperation

As mentioned above, one of the conditions under which the
proposed method of notice production is recommended is that of the avail-
ability of pre-existing abstracts. One of the most attractive features of
this method is the universality of the graphic image. Data in machine-
readable form usually must be converted before utilization in another sys-
tem. Systems utilizing graphic reproduction of SDI notices, however, can
share a common file of original printed information. Any image printed
on an EAM card can be utilized with equal tacility by all installations.

Although information contained in an abstract may be shared
by different systems, the approach to subject inde: ing may differ signifi-
cantly so that utilization of machine-readable index terms may not be pos-
sible. However, should the sharing of machine-readable data be intellec-
tually feasible, the format for machine-readable processing in this system
has been simplified so that the sharing of machine-readable data can be
accomplished with minimal file conversion problems. Each document term
is contained within a single record on the magnetic tape. This record con-
tains the characters representing the term, the number of the subject in-
dexing tool from which the term was extracted, and the document number.

D. INTERPRETATION OF PRODUCTION STATISTICS

Statistics on the four SDI production runs arce presented in Appen-
dixes A and B. Appendix A presents the statistics nccessary to derive
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the relationship between relevancy of selections and various parameters

¥

such as profile typc, number of terms, and term source. Appendix B pre-
sents the distribution of the number of selections for each document.

1. Relevancy vs. Size of Profile

There does not seem to be a strong relationship between the
number of terms in a profile and the degree of relevancy of selections. One
relationship that does hold is that 75% of the profiles containing less than 20
terms are 50% relevant or better. The average percent of profiles achieving
relevancy greater than 50% is respectively 64%, 30%, 48%, and 52% for the
four production runs.

2. Relevancy vs. Glossary

g
@
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Profiles indexed by the ITT Thesaurus yield the most rele-
vant selections whereas those profiled by the EJC Thesaurus yield the least
relevant documents. The validity of this conclusion is supported intuitively
since it could be expected that, for NLABS interests, most relevant terms
would be obtained from a textile glossary, w.:ereas least relevant terms
would be obtained from a general engineering glossary.

3. Relevancy vs. Type of Profile

A true relationship between the value of the weighted profile
versus the Boolean profile cannot be determined from the test results be-
cause weighted profiles were used especially in difficult cases where the
predicted number of matches was low. In the last production run, however,
the average relevancy for weighted profiles was 39% and accounted for 50%
of the 0% relevancy profiles (2 out of 4). Deleting weighted profile relevancies
raises the average relevancy for the remaining profiles from 45% to 47%.

4, Man vs. Machine

On the last production cycle, an experiment was conducted to
determine whether manual selection or computer selection yielded the high-
est relevancy ratios. The results of this experiment are summarized in the
Table 4 entitled "Statistics of Manual Versus Computer Selection.' The last
two columns of this table interpret the meaning of the statistics presented.
The column cntitled "Which Method Missed More Relevant Documents, "
shows that a person sclecting on the basis of document title alone misscs
morc relevant documents than the computer sclection process based i sub-~
ject terms assigned by that same person. The second column entitled " Which
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TABLE 4
STATISTICS OF MANUAL VS, COMPUTER SELECTION

! 33 | T2

s 8

a ; 388 |39

5o l5ol.3]8slbs|8sg |28
83057 (E9(85| 65125 350 355

Profile §555 '6'8; *33 E‘Egé'g Egg §%§

No. |22|8Z [wZ|22|5E[c2(5588 |28

1 9 4 44 12 8 67 Man. -

2 50 3 6 | 41 3 7 - Man.
3 22 3 14 } 20 7 35 | Man. Man.
4 20 10 | 50 | 31 11 35 | Man. Comp.
5 17 18 88 | 24 18 | 75 | Man. Comp.
6 12 11 91 29 21 72 Man. Comp.
7 9 1 11 4 31 175 Man. Man.

8 2 1 50 1 50 - -

9 1 1 100 2 0 0 Comp.| Comp.
10 8 4 50 1 0 0 Comp.| Man.
11 8 3 38 27 8 24 Man, Comp.
12 26 | 26 |100 16 16 100 | Comp.| -

16 0 - - 7 0 0 - Comp.
17 28 4 14 36 6 17 Man, Comp.
21 10 6 | 60 12 11 92 Man, Man.
22 16 11 69 4 3 | 75| Comp.] Man.
23 9 7 78 12 7 58 - Comp.
24 8| 4150 141 8| 57| Man. | Comp.]
25 0 - - 0 - - - -

26 4 3 15 4 57 Man. Comp.
28 0 - - 10 ) 50 Man, Comp,
29 46 1H KR 1] 19 28 M, Comp,
A0 0 - 1 0 0 - Comp.
31 0 - - 0 - - - -

32 10 8 80 13 6 46 Comp.| Comp.
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Method Added More Irrelevant Documents," shows that the computer tends

to select more irrelevant documents than the per=on selecting on the basis

of title. This experiment indicates that the overall relevancy of an SDI 8ys -
tem could be much enhanced by human pre-screening of the computer se-
lected SDI notices. Average relevancy for manual selection was 55% as com-
pared to 45% for computer selection. The difference in relevancy, however,
is atiributable to the larger number of irrelevant docwnents selected by the
computer,

The fact that computer selection also misses relevant docu-
ments is supported by the last column of statistics on the first SDI cycle
presented in Appendix A. This column labeled '"Recall' shows the percent-
age of relevant documents missed, based on an estimation performed by each
participant who scanned a total list of titles processed in the first SDI cycle.

N I ST T,

5, Summary of Relevancy Statistics

Table 5 summarizes the relevancy statistics derived from
Appendix A. This table shows that, for instance, the percentage of profiles
achieving 50% relevancy or better, was 64% for Run I, 30% for Run II, 48% 3
for Run III, and 52% for Run IV. The low relevancy for the second run was ’
due to the addition of terms used to index documents judged relevant that
were selected during Runl. This extreme dip in relevancy shows that terms
from relevant documents cannot be used as a basis for profile readjustment.

Table 6 summarizes relevancy and number of relevant matches
for cach subscriber. These figures are an extraction from Appendix A.

6. Document Selection Pattern

Appendix B shows the distribution of the number of times
documents were selected in each of the production cycles. These statistics
can be used to plan reproduction processing since they show how many docu-
ments were selected once, twice, three times, etc. A significant factor is
the number of documents selected 0 tiems, since this indicates the relative
match of the document collection to the needs of the subscribers. For the
four production cycles, the numbers of documents selected 0 times were
respectively 15 out of 111 processed, 188 out of 418 processed, 86 out of 247
processed, and 88 out of 235 processed. Those documents selected two or
three times accounted for the highest percentage of notices.
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TABLE 5

PERCENT RELEVANCY VS. NUMBER OF
RELEVANT MATCHES

- e €

Profile] Run Run Run Run
No. I 11 III Iv
1 50/7 29/2 40/4 67/8
2 36/9 8/5 22/8 713
3 50/2 27/20 | 21/6 35/1
4 53/10 | 21/16 | 30/12 | 35/11
5 47/1 41/17 | 83/20 | 75/18
6 83/15 | 56/44 | 50/14 | 72/21
7 50/1 0/0 100/1 | 75/3
8 -/- 41/25 | 0/0 50/1
9 25/9 0/0 0/0 0/0
10 71/15 | 42/13 | 60/3 0/0
11 16/2 4/1 21/7 29/8
12 20/1 87/46 | 100/7 100/16
16 50/1 40/2 0/0 0/0
17 42/8 12/8 10/4 17/6

21 T1/17 | 72/39 ) 73/11 | 92/11

22 30/3 90/9 0/0 75/3

23 69/9 56/23 | 50/2 58/17

24 70/14 } -/- 57/12 | 57/8

25 -l- 55/6 -/- -/ -

26 64/9 31/13 | 51/% 57/4

28 100/3 | 21/6 60/3 50/5

29 66/25 | 37/23 | 33/22 | 28/19

30 33/1 60/3 100/1 | 20/0

31 SRR BT PR BT RO BV

32 90/4 | 33/2 18/2 | 46/86
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TABLE 6
SUMMARY OF RELEVANCY STATISTICS
Run Run Run Run
I It 11l v
Average rclevancy 54 37 43 45
Average of profiles achieving
over 10% relevancy ‘ 56 45 54 57
Percent profiles achieving
relevancy greater than or
equal to; 90% 9 4 13 9
80% 14 9 17 9 ;
70% 27 13 22 26
60% 41 17 30 30
50% 64 30 48 52
40% 73 48 52 57
30% 86 61 61 85
20% 95 78 74 74
10% 100 83 83 78
0% 100 100 100 100
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VI. RECOMMENDATIONS AND CONCLUSIONS

A, RECOMMENDATIONS

1. Before implementation of a full-scale SDI system, each in-
stallation should carefully analyze its subject indexing requirements. If a
controlled vocabulary does not already exist, existing vocabularies can be
profitably tested using the model described in this pilot test.

2, Three criteria should be used in determining SDI reproduction
requirements. These criteria are: (a) need to reproduce formulae and other
graphic representations, (b) medium to high notice copy requirements, {c)
availability of pre-existing abstracts.

3. An SDI system should be integrated with other mechanized
information services 8o that multiple use can be made of document data
currcntly put in machine -readable form.

4, An SDI system should be implemented in stages to acquaint
the users and the operators with the methods and procedures employed and
to uncover special problems that may exist.

S. Full-scale implementation should utilize inverted fiies to re-
duce computer matching time.

6. Indexers should be employed who thoroughly understand the
intricacies of the * ubject being indexed.

7. Maximum use should be made uf document data already in
machine-readsble form {rom external sources.

8. This model system should continuc to be used 28 a research
tool in discovering additional relationships that may exist bet'veen S parain-
eters,

B.  CONCLUSIONS

1. A potentisl exists for deriving highiy relevant profiles con-
structed by a combination of the Boolean and \Veighted match strategies.

2. When subject interests are diverse and, at the same time, in-
depth, a hierarchical structuring of vocabulary terms is necessary to achieve
high relevancy at an efficient level.

3. Matching on inverted files yields higher processing efficiency.
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4, Clese coniaci with the system's users is extremely neces-
sary, both from the standpoint of communications and personal relations.

5. Therc i5 .n inverse relationship between the number of se-
leciions made by the computer and the percentage of relevant selections.

6. A s.rong relationchip does not exist between the number of
terms in the profile and the releanc of selections.

1. Pre-existing abstracts for technical journals and Government
reports are sufficiently informative to be used on the SDI notice, without
modification.




.

APPENDIX A

SDI PRODUCTION STATISTICS
RUNS I THROUGH IV
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APPENDIX B

DOCUMENT SELECTION
PATTERNS

PRODUCTIVE CYCLES
I THROUGH IV
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DOCUMENT SELECTION PATTERN FOR FIRST PRODUCTION CYCLE

185 Documents were selected 0 times, giving 0 notices
19 " " " " 19 "
13 " " " 2 " " 26 " ‘
29 " " " 3 " " 87 "

8 " " " 4 " " 32 "
12 " " " 5 " " €0 "

4 " " " 6 " " 24 "

8 " " " T " " 56 "

3 " " " 8 " 24 "
111 Documents were processed giving 328 notices

Notices % Total Cumulative% | Documents 9% Total! Cumulative %

87 26.5 26.5 29 26.1 26.1
60 18.3 44.8 12 10. 8 36.9
56 17.1 6:.9 8 7.2 44,1
32 9.8 71.7 8 7.2 51.3
a6 7.9 79.6 13 1.7 63.0
24 7.3 86.9 4 3.8 66.6
34 7.3 94.2 3 2.7 69.3
19 58 100.0 19 17.1 85. 4

0 0 100.0 15 13.5 99.9

328 100.0 111 99.9
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DOCUMENT SELECTION PATTERN FOR SECOND PRODUCTION CYCLE

186 Documents were selected 0 times, giving

71
44
36
19
10

N = e =3 O ©

-

4
6
0

1

l "

©C 00 =~ & O W N

10 "
1n "
12 "
i3 "
14 "
15 "
16 "

418 Documents were processed giving

71
88
108
76
50
54
56
56
63
10
66
36
52
84

16

————

886

notices

0 nctices

Notices

108
88
84
76
1
66
63
56
56
54
52
50
38
18
10

0

% Total Cumulative%
12.

Crr&iRaadNNETx2O

Q0 e MO e W= O RO N

486

100.

12.
22.
31.
40.
18.
55.
62.
69.
75.
81.
87.
93.
97.
98.
100.
100.
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Documents
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8
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71
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8.
19,
20.
35,
42,
43.
45.
47.
48.
50.
51.
54.
55.
55.
55.
9y ¢

—
(-3

!

3

e OQ O N ™ N e v 0o = al ke == O X
O ) de ©O S el OOV L

;

de

-
-

M

da N QO WL S NO » e OO W=

-
.t




DOCUMENT SELECTION PATTERN FOR THIRD PRODUCTION CYCLE

g 86 Documents were selected 0 times, giving 0 notices
50 " " " 1 " 50 "
52 " " " 2 " " 104 "
20 " " " 3 0" " 60 "
19 " " " 4 " " 76 "
14 a " " 5 ! 70 "
4 " " " 6 " " 24 "
2 " " " 7 " " 14 "
247 Documents were processed giving 398 notices
Notices Y% Total Cumulative % | Documents “ Total Cumulative %
104 26.1 26.1 52 21.0 21.0
76 19.1 45,2 19 7.7 28.7
’ 70 17.6 62.8 14 5.7 34. 4
! 60 15.1 77.9 20 8.1 42.5
! 50 126 90. 5 50 20. 2 62.7
! 24 6.0 96. 5 4 1.6 64. 3
14 3.5 100.0 2 .3 65. 1
- 0 0 100.0 86 34. 8 99, 9
398 100.0 247 99. 9
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DOCUMENT SELECTION PATTERN FOR FOURTH PRODUCTION CYCLE

o OB 4 Sl P DO

88 Documnenis were selected 0 times, giving 0 notices §
47 " 1" " 1 " " 47 " 1
37 "t " 1" 2 (1] " 74 10 ,
19 i t 14) 3 it 141 57 te
18 1"t " 1 4 11} 11} 72 "
17 11 1" 1 5 1] 1" 85 "
7 (1] 14 1" 6 " 1" 42 " R
1 " 1t " 7 11] 1 7 1" Q
o " it 1" 8 1] it o M |
1 1] " " 9 " 1] 9 it
235 Documents were processed giving 393 notices
Notices % Total. Cumulative %| Documents . % Total . Cumulative %.
85 21.6 21.8 17 7.2 7.2
74 18. 8 40, 4 317 15,8 23.0
72 18. 3 58.7 18 .6 30.86
57 14.5 73.2 19 8.1 38.7
47 12. 0 85.2 41 20.0 58. 7 1
42 10. 7 95.9 7 3.0 61.7
9 2.3 98.2 1 .4 62.1
i 1.8 100.0 1 .4 62.5
0 0 100.0 _es8 37.5 100.0
393 100.0 235 100.0
|
»
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Security Classification

DOCUMENT CONTROL DATA - R&D

(Security clossilication uf title. body of abatract and indexing annvtation must be entered when the ovetall report 18 «lassitied!

i ORIGINATING ACTIVITY (Corporate authoe) 24 RCPORT SECURITY C LASSIFICATION
INFORMATION DYNAMICS CORPORATION UNCLASSIFIED
’ 80 Main Street ' 25 GROUP
Reading, Massachusetts 01867 NA

3. REPORT TITLE
, | Selective Dissemination of Information: Volume I - Pilot Test At U.S. Army
Natick Laboratories

4 DESCRIPTIVE NOTES (Type of report and inclusive detes)
Final Report

r—.——_—:
$ AUTHOR(S) (Lest name. Hret nema, inttial)

Bivona, William A.

& REPORY DATE 78. TOTAL NO OF PAGES 76 NO oF REFS

| May 1967 l None

e
e CONTRACT OR GRANT NO.

S8 OMIGINATOR'S REPORT NUMBER(S)
DA 19-129-AMC0Y57 (N)
b FROJECT NO. IDC 8074

< 95 OTHER n’ﬂon'r NO(S) (Any other numbera that may be sssigned
this report

‘ ATLIS Report No. 15

. 10 AVAILABILITY/LIMITATION NOTICES

Distribution of this document is unlimited

11 SUPPL EMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

This report was prepared for the U. S. Army Natick Laboratories
Army Technical Library Improve- Natick, Massachusetts

ment Studies (ATLIS) Program

'3 ABSYRACT This report presents the results of a nine-month test of a prototype
SDI system developed for Army Technical Libraries. During the pilot test, one
thousand documents were cataloged and indexed and disseminated to twenty-five
scientific and technical personnel at U.S. Army Natick Laboratories. During
the course of the pilot test, statistics were accumulated on operating costs and
various parameters affecting the relevancy of disseminated information. The
prototype SDI system utilizes graphic techniques for producing multiple copies of
each document abstract. The output of the computerized matching function is a
set of EAM cards which are subsequently used to collate reproduced abstracts
for dissemination, Collation is accomplished by interspersed gangpunching,
merging, and sorting techniques.
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Security Classification

14
KEY WORDS

Documentation

Distribution
Bibliographies
Programming (Computers)
Dissemination

Information Retrieval
Reviews

Design

Economics

History

Selection Rules

SDI (Identifier)

Analysis

ATLIS Program (Identified)

&

1. ORIGINATING ACTIVITY: Enter the name and addross
of the contractor, subcontractor, grantee, Department of De-
fense activity or other organization (corporate euthor) issuing
the report.

2a. REPORT SECURNTY CLASSIFICATION: Eanter the over
all security classification of the report. Indicate whether
“Restricted Date’’ is included Marking-is to be in accord
ance with appropriste security regularions.

2b. GROUP: Automatic downgrading is specified in DoD Di-
rective 5200, 10 end Armed Forces Industrial Manual. Enter
the group number. Also, when applicable, show that optional
markings have been used for Group 3 and Group 4 as author-
ized.

3. REPORT TITLE: Enter the complete report title in all
capital letters. Titles in al]l cases should be unclessified.
If a meaningful title cannot be selected without classifice-
tion, show title classification in all cepitals in parenthesis
immediately following the title,

4. DESCRIPTIVE NOTES: If appropriste, enter the type of
report, &.§., interim, progress, summary, annual, or final,
Give the inclusive dates when a specific reporting period ie
covered.

S. AUTHOR(S): Enter the name(s) of suthor(s) ss shown on
or in the report. Enter last name, first name, middle laitial.
If military, show rank and branch of service. The name of
the principal author iv an absolute minimum requirement.

6. REPORT DATL: Enter the date of the report an day,
month, year; or month, yean If more than one date sppears
on the report, use date of publication.

7¢. TOTAL NUMBER OF PAGES: The total page count
should follow normal : ination procedures, L&, enter the
number of pages comtaining information.

76. NUMBER OF REFERENCES Enter the totel gumber of
refarences cited ia the repont.

8a. CONTRACT OR GRANT NUMBER: If sppropriste, enter
the applicable number of the contract or grant under which
the report was written

8b, &, & 8d. PROJECT NUMBER: Enter the appcopriste

military department identification, such as project sumber,
subproject nunber, system numbers, task number, etc.

9a. ORIGINATOR'S REPORT NUMBER(S): Enter the offi-

:‘l.? report number by which the document will be identified
costrolled by the originsting activity, This aumber must

be unique to this report.

9b. OTHER REPORT NUMBER(S): If the report hes been

assigned any other repcrt numbers (either by the originator

or by the aponasor), also enter this number(s).

10. AVAILABILITY/LIMITATION NOTICES Eater any lime
itations on further dissemination of the report, other than those

i

INSTRUCTIONS

Ir.p:ud by security classification, using standasd statements
such as:

(1) °“‘Qualified requesters mey obtain copies of this

teport from DDC.'’
“Foreign anncuncement and dissemination of this
report by DDC is not sutherised.’*

U, 8. Government agencies may obtain copies of
this report directly from DDC. or qualified DDC
users shall request through

1))
&)

(4 "“U. 8. military sgencies may ohtain copies of this
report directly from DDC. Other qualified users
shall request through

‘‘All distribution of this report is controlied Qual-
ifisd DDC usors shall request through

8)

If the report hes been furnished to the Office of Techaical
Sacvices, Department of Commerce, fot salg to the public, indl
cate this fact and enter the price, if known.

1L SUPPLEMENTARY NOTES: Use for sdditional explans
tory notes.

12. SPONSORING MILITARY ACTIVITY: Eater the nsme of
the departmental project office or laborstory sponsoring (pey
ing for) the ressarch and development. Include address.

13. ARSTRACT: Enter an abstract giving e brief and factusl
summary of the document indicative of the report, evea though
it may a{s0 sppesr elsewhere in the body of the techaical re-
port. If additional space is requ
be stiached. '

Itis ly desirable that the abstract of classified reporte
be uncless Each paregraph of the sbatract shal] end with
an indication of the militery security claseificetion of the ia-
formaticn in the peragraph, represesnted as (T8). (8). (C). er (U).

There is 20 limitation on the of the abstrect. How-
ever, the suggested length is from 130 1o 225 words.

14. KEY JORDS: Key words are technically mesninghul tenns
or short phrases that charscterize a report and may be used o9 -
index entries for cataloging the . Key words must be
selectod g0 that no security classification is required. Identi-
flers, such as squipmant model designstion, trade neme, military
project code name, geographic location, may be used as kay
words but will be followed by an indication of techaical con-
text. The assignment of links, rules, and weights is optional.
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