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PREFACE

The Technica: Information Program at MIT (TIP) is an experiment in
information system design. Elements from articles in the physics journal literature
are made available for on-line search and retrieval. The information is available
from a network of consoles that have access to the MAC time-shared computer
currently operational on the MIT campus.

The general configuration of the TIP system was described in a previous
paper (""The MIT Technical Informsation Project', Physics Today, March, 1965).
The present series of reports gives a more detailed and current description of the
svstem based on the experience of the past two years.

These reports originated as a set of appendices in a proposal to the
National Science Foundation. Because of their general interest, they are being
reprinted and given limited circulation in the present format. We must apologize
for the awkward pagination and for some confusion that may arise from the use
of the appendix designation for internal reference between sections.

In the future, this document will be referred to as the "TIP System
Report", October, 1967. The individinl-segtions will ke referred to by title
and date.
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TIP SYSTEM APPLICATIONS

a. The On-~Line User

Perhaps the most interesting and novel mode of engagement between
a user and the TIP library is the direct on-line manipulation of the literature
through the console keyboard. At the present time, there are some 200 consoles

on the MIT campus, and a few off-campus, that can login to the MAC system.

Each console may be used by any number of ""programmers'. The word ""programmer"
is used in a general sense to refer to anybody able and knowledgeable to warrant
access to the system regardless of his intended use of the system. A "programmer'*
may be indeed a programmer in the standard sense, or he may be a scientist
or librarian interested in using TIP only. Each of the several hundred programmers
may use his number and pass-word on any of the consoles to gain access to MAC.
A limited amount of time and memory space is assigned to each programmer who
is then free to dispense it in any way that he considers best. Thus, although
at the present experimental stage no money is involved in the user's consideration,
. an element of cost is nevertheless present in that the various functions available
from the MAC system compete for the user's limited storage and processing
allotments. If the user devotes x seconds to a literature search, he has that
much less available that month for his other computer needs.

The time allotment is assigned in four shifts ranging in desirability from
the eight-to-six daytime shift, a most convenient and therefore least available
commodity, tc the midnight-to~morning shift. Week-end time is also a designated
shift. This arrangement promotes the distribution of work and encourages the
use of a facility knowa as FIB (Foreground-Initiated Background). By using
FIB, one may give a complicated set of instructions to the computer at some
convenient time and instruct it to perform the actual work as a background

problem, namely, at any time when the computer would otherwise remain

idle. This facility is particularly useful when large amounts of print-outs

(
are expected. Irstead of the relatively slow letter-by-letter printing on the
console at prime time, a fast line printer is used at some convenient time,

and the material may be picked up the following morning. The memory allotment

that is most critical to an application such as TIP is the number of records

available on the disc. Each record accommodates 425 words. At the present
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time, TIP has been allotted some 6000 records of which 1000 are used for
various working purposes and the remaining 5000 for the TIP library. A more
usual allotment of disc memory to an average user is perhaps 200 tracks,
which is sufficient to store some 80,000 words.

The MAC system will accommodate 30 users as participants in the
time-chared system. Fig. 14 shows a typical setting of a MAC console in an
experimental labhoratory. In this case, the console is surrounded by elements
of an infrared interferometer and is normally used to make Fourier transforms
of interferograms. The same console, however, may also be used to search
the literature for this particular laboratorv group (see Appendix E). Fig. 15*
shows a console in the setting of the MIT Science Library. To the right of the
console may be seen the microfilm library of the text corresponding to the
TIP holdings and the finder-viewer-printer. A similar unit is located in a
strategic location in the Physics Dcpartment and is available to graduate students

. working on their t eses. A user interested in searching the TIP library may
do so from his own console if he has access to one. If not, or if he wishes access
to the microfilm library in addition to the console, he may come to one of the
two public locations set up for this purpose. The instructioi.. for using TIP are

given in the TIP User's Manual (see Appendix D). The scheme of the manual

is to get the user immediately involved with the system by means of a set of
working examples that illustrate the various search and retrieval capabilities.
The user need not be a programmer, nor does he have to be 2cquainted with
the internal structure and organization of TIP. Questions are typed at the
console; the answers come back immediately from the same console. A
monitor program has been arranged that records the extent and nature of the
user's participation in TIP. Tig. 16 is a six-month stmmary of the monitor
record. Each point on the graph is the number of TIP engagements during a
five-day period. On the average, some fifteen users ask for on-line usz of
TIP in each five~-day perviod.

In a prototype system with limited facilities, it is not the number of
users that is important, but rather their variety and distribution by type. No

effort was made to urge or in any way ''sell"” TIP to a large population of users.

¥ Fig. 15 not included.
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. Fig. 15 omitted from this report.
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On the contrary, an effort was made to limit the number of users of a given type

in order to accommodate as many different types as possible. At present,

our users consist of students, research scientists, writers, librarians, historiar.s,
and sociologists of science as well as TIP and AIP perscnnel. The monitor record
shows a wide diversity of engagement, ranging from the simple question concerning
a title word or author to very extensive and sophisticated literature searches

that make imaginative use of TIP (see Appendix E ). The ready accessibility to a
computer and all its facilities, its convenient presence in the office or in the
laboratory, and the availability of a non~specialized interaction language are new
and significant changes in the scientist's and student's environmental condition.
The adaptation to this new factor must evolve through growth and accommodation
of each to the other and cannot be imposed. A learning process must take place
starting with the undergraduate student and proceeding through his graduate
experience. Not only is the use of computers for literature search a new factor

in research, but the very notion of using the literature at all must be reintroduced
into the teaching process in a new and more effective manner. It is no exaggeration
to say that the average engineer and scientist, to say nothing of the student,
acquires as much information from an intelligent use of recorded knowledge as

he does from direct experimentation in the laboratory. We recognize that the
teaching of laboratory techniques is an important element in education, but

the use of libraries and the scientific record has been largely neglected in the
education of students. Indeed, it is frequently neglected even in the practice

of mature and experienced scientists. The condition reflects a serious mismatch
between the education of the scientist and the contemporary work of his seniors

and masters. The mismatch is to be sought in the inefficient and undifferentiated
flow of information through journal mailing lists (see Appendix E). Direct access
by the scientist to the literature will bring about a closer relationship and will

promote the use of the literature in a more personal and intimate setting. Evidence

«
P

of this personal approach to the literature may be seen in the monitored TIP

users' records where a wide spectrum of interests and needs are reflected in
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the variety of user requests and attempts to accommodate and bend the system to

the personal habits and inclinations of the individual investigator. A sampling of
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this variety will illustrate our point. 1

sea.ch phyrev new
find author not xyz
print identification, title, author

The user is asking for nothing more than a complete table of contents

of the latest issue of The Physical Review in the TIP library. He is using the

subterfuge of asking for all papers not written by XYZ. Since XYZ is not likely to

occur as an author in The Physical Review, all papers are covered.

The user will soon discover that not all of the 38 journals are of interest
to him. Thus, if he is interested in laser physics or solid state physics, he
need not ordinarily consider journals specializing in naclear physics. It is, at any
rate, clear that as more journals are added to the TIP library, the command "search
all" in any of its forms becomes impractical. Each user may compose a personal
search command once and for all so that it need not be repeatedly typed at each
session. Thus, he may enter,

search physical review new, physical review ietters new, jetp new, and
jetp letters new
name saved file my library

In the future, the user will simply type,
read my library

and then give the find and output commands without having to repeat the list of journals
each time. Indeed, the find and output commands may be incorporated into the read
file if the user has an on-going interest in certain types of information.

It frequently happens that the results of a given search may be only the raw
material on which further operations may be performed. In that case, one will want
to save the output in TIP forniat. For example,

read my library

find title lasers

output save all

name saved file laser list

By saving the file, the user may perform subsequent searches for specific
papers within the relatively short laser list and not have to search the entire TIP
library for what he wants. The user will, however, learn from experience that

the save command also costs him something because he thereby ties up storage

1 see Appendix D, TIP User's Manual
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space on the computer. le thus learns to evaluate his problem in terms of
the trade-off between processing costs and storage costs. This trade-off is
& significant consideration in the econcmic use of computers, and it is
appropriate that the utlimate decision on that be left with users. It is possible
to pre-process the information in various ways, to create indeces and inverted
files of all manner and generally to anticipate the reader's requests and store
the answers in a format that will minimize the processing time and cosi. This,
however, is not always a worthwhile strategy since each redundancy of storage
imposes a cost on the system. A proper balance must be found hetween processing
costs and storage costs. In our present system, the data is stored once only
in its original format corresponding to its schedule of puklication. Eack question
generates its own answer as if it had never been asked before. Nor does the
TIP system attempt to anticipate classes of questions and pre-process the dat:.
For example, we do not store an author index or a citation index. The izformaur
is there, and the index is created each time a question is asked. This approach
offers maximum economy in storage but bears the cost of repeated processing
of the samc data. There is no a priori reason why this principle should always
be followe 1. It is simply the most convenieni way for our operation at this time.
If in the future we find that storage is cheaper and more available ihan a given
amount of processing, we may well reformat the data to save processing time at
the cost of additional storage. In the present system, the choice between
repeated processing and additional storage is left to the user who is the ultimate
consumer and, therefore, ought to decide the relative merits and costs of either
approach. As of now, the almost universal choice of the users has been in favor
of conserving storage space and paying the price of repeated processing. This
one-sided response is no doubt due to the lack of familiarity with the system's
capabilities as much as to a considered judgment of the economics. It is, nevertheless,
our policy not to force the user in one or the other direction but to let each one
evolve his own policy on the basis of his operational experience.

An analysis of the questions in the monitor record shows no particular

trend or emphasis. The simplest search requests such as "find author 'a’ or
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title word "t" were used most. More complex search schemes involving
bibliographic coupling and 1ist formation were used least as might be expected.
Somewhat more enlightening than the analysis of questions and requests
is an examination of user types. The monitor records each time that TIP is
engaged by a programmer number. No distinction can be made of users operating
within a particular programmer number. Some of them may be individuals but,
in view of the scarcity of tie-lines into MAC. it is common for a programmer
number to be assigned to an entire group or laboratory and used by all members of
the group.

Table A below shows the frequency of TIP logins by various programmers.

TABLE A
Frequency of TIP Logins by Various Users

User Number Number of Times Logged into TIP

1 469

2 139

3 116

4 82

5 64

6 56

7 41

8 32

9 29
10 and 11 26
12 to 22 5-25
23 to 44 1-~4

The data is based on a period of eight months and shows that aitogether 44
programmer numbers logged into TIP 1205 times. Of the 44 programmer numbers
who used TIP during this period, 22 used TIP 4 times orless. This is a
heterogeneous class of users involving some who logged in merely for curiosity
and others who have left MIT or otherwise did not find it necessary to use TIP

It does not exclude, however, some whose literature needs may be satisfied

by such infrequent use. This group cannot be further analyzed because by the

time they are classified into their various categories, the statistics are too

meager to be meaningful. The category of heavier users may be examined in

more detail.
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The largest use of the system was by programmer number 1, wo logged
into TIP 469 times in the eight-month period under observation This user came
early to our attention, and his activities were well known to us. As a case history,
it is most interesting because it represents the most sophisticated use of an
on-line information retrieval system. Programmer number 1 is Professor
Sanborn Brown and his group of co-workers in the Physics Department at MIT
who used TIP to compile a book on basic plasma data that was published by
the MIT Press 2. His experience with the TIP system was described in an article

in Physics Today.*

Programmer number 2 (139 TIP logins) served Dr. Franz Alt and
Mr. Russell Kirsch at the National Bureau of Standards who early in the history of
our project acquired a MAC console located ir their offices in Washington and
used it primarily as an experiment in information retrieval in the NBS environment,
Their results and experience have been documented and will be published.

. Programmer number 5 (116 TIP logins) is the manager of the computer
group for one of the large MIT laboratories, the Reseurch Laboratory of
Electronics. The individual to whum the number was assigned did not himself
have any need to search the TIP literature, but his number was used by many
members of the laboratory, ranging from students to professors. A check of this
case disclosed that the group had several seminars that described TIP. As a
result of this instruction, several students and staff members became proficient
in TIP and used it frequently. Others asked questions of the operators who
performed the search andgave the results to the inquirers. Still others had
standing orders with the group or taught their secretaries to operate the system
and perform periodic searches to their specification.

Programmer number 4 (82 TIP logins) represents a similar arrangement
that evolved in the Nuclear Engineering Department. It is interesting to observe

that in the last two cases, the computer group, rather than the librarians, acted

2 Brown, Sanborn C. Basic Daia of Plasma Physics 1966. Cambridge, Massachusetts:
The M.I.T. Press, 1967.

3 8rown, Sanborn ., "A Bibliographic Search by Computer”. Physics Today,
19, 5. (Appendix E)
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as intermediary between the literature and the consumer.

Programmers 5 and 7 were individual members of the Research
Laboratory of El.ectronics who used the system on their own number to supplement
the service that they received from number 4.

An interesting relation developed between users 1, 5, and 7 and a
professor who worked through number 4. These four scientists were all interested
in plasma physics. By an informal agreement they used TiP-derived literature
as a base to which they added their private non-TIP-maintained libraries of
documents, reprints, books, etc. Through a division of labor, they covered
different fields and would occasionally purge their lists of duplications. The
private libraries of plasma physics were stored in TIP format and made
available to all members of the group. The evolution of such user groups s
an innovation that we are observing with great interest. Several programs and
procedures have been worked out by TIP to encourage and facilitate this practice.

it is appropriate at this time to point out our attitude towards
TIP users. As a general rule, we make no attempt to ""sell" TIP or to urge
its use. Our intent was to make its presence known through the usual channels
used by MAC to inform its users and to let the user population grow at its own
rate, based largely on the word of mouth propagation of the experience. Although
we have from time to time discussed TIP with various users, we do not question
them too much about their experiences. We do, however, observe the use of
TIP as much as we can without disturbing the user's operations or otherwise
introducing self-conscious, introspective responses on his part. When a certain
need or behavior pattern appears in our monitor record, we try to modify the
system in response to this feed-back. The modification will be designed to either
encourage or discourage the observed behavior, depending on our judgment of

its worth. For example, when we saw that several users were interested in
selecting their own list of journals to be scanned rather than the entire TIP
library, our response was to introduce the READ facility previously described.
Similarly, the need of the users in groups 1, 4, 5, and 7 to compart lists and

eliminate duplications started us on an entire series of programs designed to
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facilitate list handling.

Programmer number 6 (56 TIP logins) was a manuager of the document
room at Project MAC who tried to set up a file of MAC memoranda and internal
reports for the use of the MAC community.

The rest of the programmers were individual scientists who used the
system intermittently.

1t is too earl, and the experience too scarce to make any generalizations
with regard to the acceptance of an on-line information system by the community
of scientists. Our record does not ffer a strong enough statistical base for any
conclusions. The case hislories that we discussed show trends that will be
further observed and expliited. We feel that the prototype nature of the system
must at all costs be maintained in order to conserve the possibility for change
and evolution. Several tentative remarks can, nevertheless, be made even
on the basis of the very limited experience that we have sc far had with TIP
on-line users.

Those working in the field of information retrieval must never
forget that what to them is a full-time professional vceupation is in many
casesof only peripheral interest to the working scientist. We have not observed
a stampede of scientists clamoring for the use of TIP. This may, of course,
be due to the fact that TIP offers only a trivial service. However, the fact
that a few of our scientific colleagues did find it worthwhile to make exhaustive
use of the system leads us to believe that the primitive nature of TIP is not
the only reason for its modest use by the MIT physics community. The novelty
of the engagement and the general neglect of literature search activity as a
significant occupation for scientists may account for at least some of the
resistance to its use. As a general rule, the use of TIP depends on the avail-
ability and convenience of its machinery. Whether TIP is used at all and to
what exient depends not only on its intrinsic worth as tested by various criteria
in the laboratory but also on the local computer environment. At the present
time, MAC has some 200 input-output consoles. Of these, perhaps not more
than 30 are located within easy reach oi those whose literature needs are matched

by the TIP library. Furthermore, the limited capacity and high utilization
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factor of MAC put a strain on the system, particularly during the most desirable
daytime hours. The use of TIP, therefore, involves certain delays and
frustrations that have nothing to do with its designed capabilities but are due

to the local conditions of computer operations. All kinds of tests and evaluations
of TIP have been made under controlled conditions. However, in observing

its use in a working and realistic environment, it is most difficult to separate
those factors that are intrinsic to TIP from those that are incidentally imposed
on it by local engineering and economic factors. It is, nevertheless, the totality
of the phenomenon that must be observed and, as such, it cannot be separated
from its environment. It would not suffice to develop a retrieval system of

the most marvelous sensitivity if the technological environment were not
prepared to support it. Our tendency is to consider TIP capabilities as
inseparable from the computer and communications systems on which it depends and
direct the growth and evolution of one in such a way as to fully exploit the other.
With the above considerations in mind, we can say even now, with our limited
experience, that given a convenient access to an on-line system such as TIP,

the community of scientists will slowly develop the habits of making intelligent

use of it.
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b. Non-Interrogated System Response

Uur concept of the proper relation between the published literature,
retrieval, communication, and the population of readers is shown in Fig. 17.

In this chart, retrieval and selection are indicated as elements of the processing
scheme that the pubiished literature must undergo prior to its proper dissemination
to the scientific community. The processing function operates on the totality

of the published literature and regroups the papers into rnieaningful bundles

which may then be addressed and delivered to the appropriate readers. The
output from processing takes two channels, i.e. interrogated output when the
address is an integral part of the interrogation, and non-interrogated output when
the address is part of the processing function. The non-interrogated output m:ay
be broadcast or published through a variety of media to the community at large,
or it may be transmitted to specific persons or groups. The interrogated output
is normally available to the interrogator only, althcugh it may at times be
considered general enough to be worthy of broadcast, especially if the original
interrogator adds to its value in some way by rearranging or otherwise enriching
its content. The arrows leading from the bottom of Fig. 17 back to the input
stage indicate a feed~back loop from the user.

Referring to Fig. 17, the reader will recognize that on-line use of TIP
as described above is an example of interrogated response communicated to the
point of origin, namely the user at the console. This is still essentially true
even when the response i< delayed, or when it is triggered by a standing READ
order or even when the results are made available to others. The point is that
in this type of engagement the question is initiated not by the system and not
by some intermediary but directly by a user-interrogator who, initially at least,
is also the sole consumer.

We shall now present an example of a different mode of operation.

In this case no user interrogation is involved. The information within the system
and the logical machinery at its disposal generate z message with a proper

address. The intended user receives the message without any initiative on his -
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part being necessary -- indeed, at times even without his knowledge of why

he was chosen to receive the information. No contact or acquaintance between
the recipient and Project TIP is necessary since all decisions are internal

to TIP. This will be a case of non-interrogated, point~to-point communication.

The TIP library of the past three years contains the authors, titles,
and locations of some 30,000 papers in the physics literature. Among them is a
large number of papers by MIT authors. We create a file of all MIT authors
and their papers. To this we add their local addresses at MIT. Each week as
new literature is entered into TIP, it is searched for references to the MIT~
authored papers. As such cases are found, they are stored, and subsequently
a message is printed such as in Fig. 18, informing the author where, when,
and by whom his paper was cited. The message is sent to the proper party
by interdepartmental mail.

Fig. 19 is a flow chart of the process that generates this message unit.
As new literature arrives each week, it is processed into TIP format and will
eventually join the TIP public library. However, its status as NEW LITERATURE
is maintained for a week or so. Before losing its identity as NEW LITERATURE,
we extract all articles by MIT authors. This information is checked against the
local directory for correct local address and to remove wnose who are no longer
at MIT. This constitutes the weekly addition to the master list of MIT authors.
Each time a new MIT directory is published, the master list is itself checked
in order to up-date the local address and to remove non-MIT authors. The
NEW LITERATURE is again searched and matched against the master index of
MIT authors and their publications. Each time a reference is found to a member
of the master list, the proper communication is printed and addressed.

Fig. 18 is an example of an alerting message, non-interrogated and
precisely addressed. The two components of the message, namely its content
and its address, are both generated by the internal information and logic of
the system. Both contain possibilities for limited expansion. The list of
recipients could be expanded to all authors in the TIP library but not to those
who are not in the TIP library but might find the message useful. Even the

limited expansion to all authors of TIP papers involves a serious technical
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Project TIP
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difficulty in the maintenance of a sufficiently current address list without
the recipient's cooperation. If the recipient is to be required to inform the
system of changes in his address, then, of course, the scheme is no longer
to be classed as uninterrogated. Without the recipient's cooperation, the
problem of proper address is formidable.

Extension of the scheme to include information other than the act of
citation is quite promising. The fact that an author's paper has been cited is

used as a criterion of likeness that makes it probable that the citing paper

will be of interest to the recipient. Other criteria of likeness have been tried
and tested and will be used as message generators. Similarities of title
between papers in the weekly TIP input and those of the recipients can be used
as an indicator of likeness. Of particular significance and promise in this

connection is the criterion of bibliographic coupling.4’ o

-
S LRI T s U N N e

fad
:

L]

WM "
PR ML

S Wi 3 Y -
T T R A

4 Kessler, M. M., "Comparison of the Results of Bibliographic Coupling and
Analytic Subject Indexing". American Documentation, 16, 3, July, 1965, pp. 223-233.
(Appendix G)

5 5 Kessler, M. M., '"Bibliographic Coupling Extended in Time: Ten Case Histories".
ﬁ . ) Inform. Stor. Retr., 1, pp. 169-187. {Appendix H)
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¢. System-Originated Public Information

Referring again to Fig. 17, we shall now treat an example of a non-
interrogated, broadcast er widely distributed mode of TIP operation. In developing
the strategy for this mode, the aim was to examine a large body of literature,
say all TIP-1966, and to sort it into several subgroups such that each of them
will be of interest to a large community of physicists. For example, remove
all papers from TIP-1966 of probable interest to plasma physicists or laser
physicists. These lists, which may consist of several hundred papers, are not
addressed to any one single recipient but {o large classes of users. Typically,
such lists may be published on a regular and continuous basis, say every year.
The value of such massive lists of papers in broad fields such as plasma
or laser physics is much enhanced if some internsl arrargement and organization
can be built into the strategy. We shall call such lists bibliographies and present
by way of illustration the strategy and TIP operations that produced a 1966
bibliography of the laser literature.

The problem simply stated was to examine the TIP literature of 1966 and
o use any combination of processing schemes at our disposal in order to extract
a group of papers that are most likely to be of interest to laser scientists.

These paypers were to be arranged and presented in such a way as to be of max-
imum use to the intended reader. At no stage in the process must we require
expert judgment and knowledge of the science involved. This judgment is te be
deferred to the very last stage, when the intended user reads the results of the
T1P output. Each user will then exert his own judgment and select his own
material. The TIP contribution is merely to reduce drastically the number of
papers from which selection is to be made.

The appreciation of our goal and intent is important in evaluating the results.
The 1966 data in the TIP library consists of 15,000 papers from 32 physics
journals. Included in this group is a smaller set likely to be of interest to
laser scientists. All that is necessary to retrieve this smeller subset from
the larger set of papers is to line up enough laser physicists and ask them to
make the decision on each paper: Is it or is it not likely to be of interest o

your colleagues? This scheme could be used except for the fact that there are
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not enough laser scientists willing to perform the task. The job is, therefore,

given to groups krown variously as indexers, literature experts, key-word-

assigners, etc., etc. who perform the task with various and, at times,

questionable degrees of success. The goal we set for TIP is not to find "all

papers that have to do witl: lasers”, but rather to form a group of papers,

much smaller in number than the total literature, such that the probability is

very high that laser papers are within it. Individual laser scientists will still

have to examine each paper and decide, "Is it or is it not of interest to me ?",

but the number of papers so examined should bhe much smaller than the original

library of 15,000 items. The second requirement of the process is that there

be a very high probability that laser-related papers do actually find their

way into the smaller grecup.

Fig. 20 is an example of the search strategy that we employed to

produce the group of laser papers. Several steps are involved.

1.

Examine the TIP literature of 1966 and finc¢ ail papers taat have the
word "laser" in the title. The results of this search are printed in
List A and are also saved in the computer mem ory as "file a"

for subsequent use.

. Examine the TIP literature of 1966 and find all citations to papers

in *file a". This is printed as List C and also saved in the computer

as "file c".

. Examine all the references of the papers in "file a' and arrange in

order of descending frequency of occurrence. Call this "file b".

. Find all members of 'file b" that are also in TIP-1966. Print these

as List D and store as "file d".

. Remove the most frequertly cited papers in "file b" (say, the top

10% ) and store these as "file .

. Examine TIP-1966 and find all citations to papers in "file f"

that do not contain the word LASER in the title. Print this as List E

and store as "file e'.

. Examine all the titles of the paners in "file e'" and arrange the title

words by descending frequency of occurrence. (In this program,




.22 -

TIP LIBRARY

EMBERS of b M
ey TP
FIND ALL FInD PIQERS ARRANGCE Finp TOP 10% PIND ALL
C/TATIONS ~ith "LASER BIBLIOGRAPHY or &:= LITATIONS dof

To & in TITLEF or s &v MOD. b o+ @ |3
FREQUENCY |

@ L ® ML ® ||l ® ©

AoINnT PRINT PRINT PRINT
c a d e
LIST C IST AP L1sT D LIST F
CI/TATIONS PRPE RS wecth PARTIAL MGD.
to LASER s/BLIoGRAPYY SHRARE D o+ &
cn TITLS of R

¥

ARRANGE on SFQUENC,

chua/mr e, c,dve |

] @

© e et - DU © - e - - [ e m———— e - -




AL£2Y i e et 3

OMLLAN MY

A

- 923 -

there is a small list of words that are ignored in the count such
as "of", "the", "by", etc.) Remove the most frequently occurring
words that are judged pertinent and call this "file g". (This is
the only point in the process where some human judgment comes
into play.)

8. Examine TIP-1966 and find all titles that contain the words in
"file. g". Print as List H and siore as "file h"'.

9. Repeat steps 2 to 6 and reiterate if necessary.

10. Combine files "a", *'c¢", "d", "e", and "h", eliminate duplications

and call it "master file m''. Print as Master List M.

END of document retrieval process. Document arrangement will
be discussed later in this section. Except for the single detail in step 7
and, to some extent, in step 5, the entire process consisting of steps 1
to 10 is automatically performed by the computer using publicly available TIP
programs. Indeed, the entire cperation could be grouped under one command
and performed automatically on the literature given the few parameters
necessary such as literature range (TIP-1966 ), starting word ( LASER),
and the cut-off poinis in steps 5 and 7 (say, top 10%). This would come as
close as we can presently get to an entirely automatic bibliography-making
machine.

1t is good to review steps 1 to 10 to see what was accomplished in
more familiar terms. There is no question about the results of step 1. If
an author sees fit to put the word LASER in a title and if this is agreeable
to the editors and referees, the pertinence of List A is beycend dispute. This
list is, therefore, a definitive starter for the entire process. In step 2, we
generate a limited citation index to the papers in List A. It is limited in the
sense of containing orinly those citations to List A that were publisked in TIP-
1966 papers. This, of course, is consistent with our goal to generate a LASER
bibliography that is a subset of TIP-1966. Since papers containing the word
LASER in the title are of prime and unquestioned pertinence to us, we make

the assumption that what these papers cite, being but one generation removed,
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is also of interest. These are, therefore, filtered through the TIP-1966
literature range and retrieved. So far, we have retrieved the definitive
LASER-containing list and the TIP-contained papers that either cite them
or are cited by them. In steps 5 and 6, we perforin a modified share b
function on a fictitious bibliography that consists of papers most frequently
cited by those containing LASER in the title. The injunction to eliminate
those that contain LASER in the title merely removes 4 redundancy nuisance,
since the latter had already been discovered in step 1. Steps 7 and 8 involve
a subtle maneuver. Clearly, the word LASER is not the only title word
of interest that one ought to look for. There may be synonyms, equivalents,
) or otherwise related title words that could serve as significant search criteria.
It is not likely that a title that contains the word LASER will also contain
its synonym or equivalent. We look for such words in "file e". The quesion
we ask is as follows. "File e" contains papers that do not have LASER in the
title. They are, however, related to the laser subject because they cite
those papers that are most frequently cited by LASER-containing titles. If,
then, "file e" has no LASER in the title, what words are frequent and prominent
in it? The presumption is that, at least as far as retrieval is concerned, these
words are to some extent equivalent to LASER. In an actual experiment the words
so discovered were "optical maser", "brillouin”, "stimulated emission", and
"coherence". These words would have come {¢ mind to any experienced laser
scientist who could have included them in step 1so that steps 7 and 8 could
be eliminated altogether. It is interesting, however, that the same judgment
may be imitated by having the computer perform steps 7 and 8. Steps 9 and 10
are optional and merely close the process.

The retrieval of a list of several hundred papers, even when they
clearly relate to a subject such as LASERS cannot be considered the end
product. Some manner of grouping, ordering and arrangement has to be

provided in order to facilitate its use by the interested scientist. The scheme

of presentation that we follow derives naturally from our scheme of retrieval.

It consists of lists, indexes, and groups. A primary list of papers is foung
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according to some criterion. In our example, the criterion was the presence
of certain words in the title (laser, maser). To this primary list of titles

we added two additional lists that derive from the first by virtue of citing

it or being cited by it. A third group of papers is added to these by virtue

of bibliographic coupling. These three lists consist of titles, authors, and
journal-volume-page identification of the papers. For simplicity of reference,
each paper is given a sequence number.

The above papers are then fused into one file from which we produce

three indeces.

1. The author index consists of an alphabetic arrangement of all
the authors followed by the sequence numbers of each author's
papers.

2. The word index consists of an alphabetic arrangement of the title
words followed by the sequence number of the papers that contain
those words.

3. The citation index consists of a serial arrangement of all references

and the sequence number of the papers that make the reference.

Finally, the papers are clumped into groups, G, and Gg, so that
the choice of a given paper suggests others that may be of interest. The
groups are made up according to the carefully defined criteria for bibliographic
coupling.
a. A single item of reference used by two papers is called one unit
of coupling between them.
b. The coupling strength between two papers is measured by the
number of coupling units (n) between them.
c. A number of papers constitute a related group G, if each member
of the group has at least one coupling unit to a given test paper P, .
d. A number of papers constitute a related group Gg if each member
of the group has at least one coupling unit to at least one other
member of the group.
- e. Definitions of G4 and Gg m:y be rodified by assigning higher

values to "n".
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The total output of this process is arranged as follows:

. The primary list
. Those that cite 1
Those that are cited by 1
Those that are related to 1 by bibliographic coupling
Author index
Word index
Citation index
8. Gp grouping
9. GB grouping
As a matter of possible interest to the user, we also inclvde:
10. Frequency distribution of papers in lists 1 - 4 among the various journals

~3 T L2 DN s

The search strategy represented by steps 1 to 10 is only one of the
several variations that can be constructed with TIP facilities. The results
vary in efficiency, depending on the literature and purpose. It is not always
possible to start with a word-in-title search. Not all seemingly possible words
are suitable for searching. For example, the word "nuclear” or "particle”
may not be as productive a search word as "laser'. There are, however,
other starting possibilities and other search strategies that may be tried. The
result is always a list of papers retrieved from the TIP library that we presume
is of interest to a class of scientists. The validity of this process is subject
to test and judgment by knowledgeable people. Various testing procedures
have been tried. We shall briefly describe one such test on a TIP operation.

In April, 1966, the American Institute of Physics interested Mr.
E. V. Ashburn to examine the results of a TIP search. For several years
in the past, Mr. Ashburn had been interested in collecting and publishing a
bibliography on lasers. He compiles the list by using the standard literaiur:
search techniques such as combing the abstracting journals, tables of contents,
references, etc., etc. It is a painstaking and laborious job that Mr. Ashburn
performs as a labor of love. When he came to us in April, 1966, he had ’
finished his compilation of the 1964 laser literature which had already been
published. It was decided to repeat this work on TIP and have Mr. Ashburn

evaluate the results. The search strategy that we used was somewhat simpler
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than the one descriked ¢tnve and consisted of three steps. 6,7
1. Search 1964 11T library and find all titles containing one of
the following words: laser, maser, brillouin, stimulated emission,
and coherence.
2. List all references occurring twice or more in papers of step 1.
3. Search TIP-1964 for articles that refer to list 2, but eliminate

the search words of list 1.

The combined results of operations 1 to 3 consisted of 321 articles.

According to Mr. Ashburn's judgment, 62 of these were irrelevant to the
; subject of lasers, leaving 250 relevant articles. Mr. Ashburn's previous
manually produced bibliography contained 280 articles. When these two
lists were compared, again according to Mr. Ashburn's judgment, his
bibliography had 59 papers that TIP failed to locate, while the TIP list
included 41 papers that were not found by Mr. Ashburn.

6 Ashburn, Edward V. and Bela A. Lengyel, "Bibliography of the Open Literature
of Lasers. VI". Journal of the Optical Society of America, January, 1967, pp. 119-146.

7 Laser Literature, Edward V. Ashburn, editor and compiler. North Hollywood,
California: Western Periodicals Company, 1967.
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TIP PROGRAMS

The TIP project, being a client of the larger MAC system, makes use
of all its programs and facilities as well as those designed specifically by us for

TIP purposes. The programs available to us fall into six classes.

a. Programs developed by MAC that maintain the overall CTSS system.
These we simply accept and take for granted as part of our working
environment.

b. Facilities developed by MAC that offer aid in writing, compiling,
and debugging programs. These are primarily of interest to
programmers and represent a very basic assistance {rom MAC.

c. Programs developed by MAC for non-programming purposes and
available to the public. The example of this most useful in the
TIP context are a group of nrograms that enable the user to edit,
format and compose text.

d. Programs developed by TIP staff for maintenance and internal
processing. These are not of interest to the user of TIP.

e. Programs developed by TIP staff for the specific purpose of literature
search and retrieval. These will be the main subject of this report.

f. Programs developed by TIP users for special and private purposes.
These are not usually available to people other than the originators

and are, indeed, frequently not known to us at TIP.

The programs in groups a, b, and c are fully described in the various
MAC publications. 1 Program Group "d" will be discussed in another section of
this report.2 At this point, we shall elaborate on Group "e'': programs developed
by TIP for the express purpose of literature search and retrieval.

1. The Search-Find Package. The computer operates on the TIP

1 The Compatible Time-Sharing System. A Programmer's Guide. Cambridge,
Massachusetts: The M.I. T. Press, 1965.

2nTIP Library Maintenance", Appendix A.
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library (2) by means of a set of programmed commands. The command language
is the interface between the user and the literature on whick he operates. It is,
in a way, the only aspect of the computer that a user need he aware of. As such,
it is at the very heart of the system and most sensitive t* human needs. One
must make the distinction between what is called the programming language
and the language of engagement between man and machine. The programming
language is a set of instructions to the computer written in the esoteric vernacular
that matches computer capabilities. It is largely incomprehensible when regarded
as Englisk text. The language that a user would comfortably wish to use when
performing a literature search shou.d be as close as possible to natural English
and should have a sufficient vocabulary of verbs and nouns to allow a flexibie
group of choices to be made by the user without requiring the intermediary of a
programming expert. In our case, the programming language is largely FAP
and need not concern us here. The language of engagement has evolved
through several generations of use and is constantly being changed and adjusted
in response to user feedback. 3

To engage the MAC system, one dials the proper number on the
dataphone attached to the keyboard machine. When contact with the computer
is made, a characteristic dial tone is heard. There follows a login procedure
involving a password. This identifies the caller as a legitimate user of the
system. If a free line is available, he will be so informed and may then proceed
to use the computer in any of its capacities. If the library function is desired,
the user will type the word TIP. This instruction makes the computer receptive
to the TIP command language. The simplest form of engagement may be
initiated by specifying three commands:

search: defives literature range to be examined.

find: states the items to be found.
output: defines the content of the desired output.

3 TIP User's Manual, Appendix D.
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The ""search' command may have the following elaborations:

search: all - will search the entire literature in store.

search: all pew - wiil search the last volume of each journal.

search: phyrev all - will search everytbing in store of a given journal
(in this case, The Physical Review).

search: phyrev v. 120 to v. 135.

search: phyrev v. 120.

Tke program ‘w#iil search as specified above and detect any item described
under the "find" command which itself has a varieiy of possibilities.

find autbor: Smith - will find all papers that include Smith among
its authors.
find title: cryogenics - will find all papers that contain the word
“'eryogenics'' in the title.

One may similarly define a location.

find location: Massachusetts Institute of Technology,
or a citation

find citation: 1 131 1165 - will find all papers that cite the article

in The Physical Review (code 1), volume 131,
page 1165.

The "output” command selects one or more of the various options
available for ouiput. One may call for immediate print, or one may wish a
preliminary count of the items found before asking for print. One may also
store the results under a file name and call for it later for further manipulation
if immediate response is not required.

The above commands may be given in any order and any combination.
Since the bulk of the computer time involved is spent on reading the material,
it is frequently convenient te combine many requests and find them all in-one
search of the iiterature. Fig. 1 shows one such example. Mote that two words,
"a & b", typed on ore line under 'find"" arz interpreted as 'a and b", while
two words on two lines are interpreted as "a or b". Thus,

find author: Smith Jones
means find papers by Smith and Jones.

find author: Smith
- find author: Jones
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COMPUTER RESPONSE TO MULTIPLE QUERY
NOTE: Lower case letters are iristructions from the user.
Upper case latters are computer response.

tip
W 1050.9

search phyrev volume 133

find

tities multimscde cavities

author= garbacz robert ;.

location= valparaiso universlity
cltation= 110 109 345

output

print title author location cltation
go

PHYSICAL REVIEW
VOLUME: 233
PAGE: 0014
BISTATIC SCATTERING FROM A CLASS OF LOSSY DIELECTRiIC SPHERES
WITH SURFACE IMPEDANCE BOUNDARY CONDITIONS
GARBACZ ROBERT J.
CGLUMBUS, OHIO
THE OHIG STATE UNIVERSITY
DEPARTMENT OF ELECTRICAL ENGINEERING

PAGE: 0069
GREEN'S FUNCTION THEORY OF MULTIMODE CAVITIES
KEMENY G,
LEXINGTON, MASSACHUSETTS
KENNECCTT COPPER CORPORATION
LEDGEMONT LABORATORY

PAGE: 0165
DEUTERON INTRABOND MOTION AND FERROELECTRICITY IN KD2PO&
SILSBEE HENRY B.
UEHLING EDWIN A,
SEAYTLE, WASHINGTON
UNIVERSITY OF WASHINGTON
SCHMIDT Vv, HUGO
VALPARAISO, INDIANA
VALPARAISO UNIVERS!ITY

PAGE: 0253
THERMAL CONDUCTIVITY AND PHONON SCATTERING BY MAGNETIC
IMPURITIES IN CovE
SLACK GLEN A,
GALGINAITIS S.
SCHENECTADY, NEW YORK
GENERAL ELECTRIC RESEARCH LABORATORY
J0110 V109 PO34S

SEARCH COMPLETED
Fig. 1

Y




i ces i atd Lt ] eadanaa oo

A aaiaut bvicde 7

Liaa detac i

TR

TR

L

means find papers by Smith or Jones. This convention is also true for words in the
title and other items. It ie also possible to ise the exclusion command, "but
not". For example,
find title: microwaves but not spectroscopy.
In Fig. 1, the search range was vol. 133 of The Physical Review. The system is

requested to find papers that contain the phrase "multimod. cavities" or those
by a given author or coming from the named university or if they happen to cite
a given reference. Each of the defining characteristics could be expanded into
a list and combined in any logical combination of "and", "or", "but not". The
computer output is printed in capital letters. The paper on page 0069 was found
because the word "multimode' and the word "cavities' were in the title. This
paper would have been retrieved even if the two words did not follow each other
in the title. If the title had been ""Multimode Vibrations in Non-Resonant
Cavities", it would have been retrieved. If the exact sequence of words is
desired. one may use (*) as an implicit blank. Thus,
find title: multimode * cavities
would find only the éwo words as shown. There are other conventions that concern
the beginnings and endings of words. Thus,
find title: superconduct
will find titles con.uining the word "super-onduct' as well as "superconductor"
and "superconducting'. But if we request
find title: superconduct *
will find only those titles that contain the word as shown. Similarly,
find title: conduct *
will behave as above, whereas
find title: +conduct *
will find also ""superconduct" or any other prefix joined to "corduet", but not
any suffix to it since the (*) blocks that.
As a general rule, it may be said that the search-find programs give
the user the first cut at the literature by providing him with the standard
indeces that are usually applied in a simple search.
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find title: superconduct
print: all

is the equivalent of what is usually called the KWIC index or key word in context.
"Find author" and "find location' use TIP as author and address indeces,
respectively. "Find citation XXX" is the citation index technique. The contribution
of TIP ir: this respect is that the information is available on-line and that we
need not print more than what the user wishes to see. In the standard citation
index, literally millions of words are printed and displayed to the user. The
probability that any one piece of irformation is of interest to a given user is
thus vanishingly small.

The ability to go from one index to another within a few seconds is
a decisive factor that gives power to these indeces. Thus, it is possible to
string the commands into a sequence such as

find titie: laser;
having founa thece, (all papers with laser in the title)

find all citations to them;
having found these,

find all other papers by the same authors;
having found these,

find all papers by others in the same laboratory, etc., etc.

We shall return to this in a later part of this report.4

2. Programs for Handling Citations. Recent interest in the citation
literature as a significant sub-set of the total published literature made it

desirable to develop a set of special programs that allow diverse manipulation

of references and bibliographies carried in the published literature. We consider
that a given issue of a journal is the carrier of two types of literature: the
published literature, consisting of a set of titles whose text appears in the
carrier issue, and a citation literature, consisting of a set of titles whose

text is not in the carrier issue but is dispersed in time and place of publication.

4 "TIP System Applications", Appendix B.




The published literature may be described by a set of numbers giving the place
{journal ) and time (volume, page) of publication. This set of numbers remains
fixed for all subsequent time. The citation literature, on the other hand, has

no such fixed descriptors in time and place. Thus, given a number of published

papers, we can state once and fcr all where and when they were published. Given
the same group of papers, we cannot say cxactly where and when they were or

will be cited, nor car ve expect any such statement to remain fixed in time. It

%

is clear that special programs are necessary that will derive the cited literature
from the published record and present it as a time-varying approximation.

Far from being a burdensome nuisance, this dynamic time-dependence
of the citation literature is possibly its most interesting and powerful feature

from the point of view of re’rieval. The working literature of the active scientist

is also dynamic and flaid with time. It is, therefore, possible that the working

it
%

literature in a given problem situation is more easily derived from the citation
. literature than from the {.{2] published set of all papers.

Fig. 2 shows the relations between the various classes of literature.

The TIP putlic library is a bounded region in journal-time space. If a; is a
given paper published at a given time, it defines three derivative groups of
papers related to it by way of the citation mechanism. In Fig. 2, papers b, d,
and f are cited by a;. These may be retrieved from the TIP system by the
"search-find" method. For example:

search all
find aj
print bibliography
Various extensions of this capability will be discussed later in this report.

The papers in groups ¢ and T are those that refer to or cite aj . These,

t.;’
too, may be found easiiy in TIP. For example:
] search all
find bibliography = aj
E print all

In both cases, a; would be identified in terms of jn., vol., page.

- The above procedure applied to a large number of papers arranged in
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sequence constitutes a citation index. TIP contains several programs that

e

create and manipulate citation index information. ¢
Fig. 3 shows one possible output, in this case, a journal inventory. i

This is a count and a listing of each journal and the number of times that it is

cited in a given body of literature. From Fig. 3 we learn that vol. 28 of

Annals of Physics cites 336 articles. The first line tells us that The Physical

Review (code number 1) was cited 90 times, while Physics Today (code number 98)

was cited but once. Various manipulations may be performed on the citation
index once it is produced and stored. In Fig. 4 we asked for the detailed listing

of the 32 references to Nuovo Cimento. The indexing may be produced volume by

volume, stored and then merged to produce an overall master citation index

of the entire literature in the TIP library.

Perhaps the most powerful exploitation of the bibliographic record derives
from a set of TIP programs that we call "share'. In this process, we name an article
or a set of articles and ask that others be found that share an element with it.

One may ask for author, word, location, or bibliography share. It is the latter
- case that has proven to be most useful for ietrieval and that we have most
thoroughly investigated under the name of bibliographic coupling or "share b". 5,6
In Fig. 2, a; and the paper marked "e" both contain a reference to "f'". We,
therefore, say that a; and "e" are bibliographically coupled by virtue of paper "f".
The follewing definitions will be useful.
a. A single item of reference used by two papers is called one unit

of coupling between them.

PRPINEY S uprpny 2

b. The coupling strength between two papers is measured by the number
of coupling units (n) between them.

c. A number of papers constitute a related group G A if each member

Do otes s ot

o,

of the group has at least one coupling unit to a given test paper P o0
. A number of papers ccnstitute a related group G if each member of the

3
¢
*
4
2

SKessler, M. M. , "Comparison of the Results of Bibliographic Coupling and
Analytical Subject Indexing'. American Documentation, 16, 3, pp. 223-233.

(Appendix F).
Kessler, M. M., "Bibliographic Coupling Extended in Time: Ten Case
Histories". Inform. Stor. Retr., 1, pp. 169-187. ( Appendix G).
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INVENTORY OF CITATIONS IN ANNALS OF PHYSICS (384) v. 28

Index annphy 28

YOUR CITATION INDEX HAS BEEN CREATED
TOTAL NUMBER OF REFERENCES IS 336
count all

COMPLETE COUNT OF CITATIONS FOLLOWS
NREFS JCODE JOURNAL NAME

90 1 PHYS REV
22 2 BOOKS
4L ASTROPHYS J
5 ANN PHYS

12 J CHEM PHYS
13 J PHYS(USSR)

17 NUOVO CIMENTC
PROC CAMB PHIL SOC
23 PROC ROY SOC(LONDON}

27 PRIVATE COMM,UNPUBLISHED, TO BE PUBLISHED
28 PHIL MAG
29 PROGR OF THEORET PHYS (JAPAN)
30 REVS MOD PHYS
32 REPORTS,TECHNICAL MEMCS

33 THESES

34 Z PHYSIK
41 PHYS REV LETTERS
43 HELV PHYS ACTA
46 BULL AM PHYS SOC
49 PHYS LETTERS

51 Z NATUR FORSCH

56 ANN REV NUCLEAR 3CI
AM J PHYS

76 REPTS PROGR IN PHYS

83 J PHYS SOC (JAPAN)

96 COMPT REND

S8 PHYS TODAY

120 ZHUR FIZ KHIM (ZHFK, ZFKH)
182 PROC THEORET PHYS SUPPL
206 ZHUR EKSPTL ! TEORET FI1Z (JETP)
227 J MATH PHYS

384 ANN PHYS (N.Y.)

N w
EENEODHRNDWWOMN -
~
N

-
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LISTING OF CITATIONS T0 NUOVO CIMENTC (17)

print 17
CITATION IMDEX FOR~~-
NUOVO CIMENTO

CITED ARTICLE

J0017
J0017
J0017
JC017
JgG17
J0017
J0g017
J03817
J6037
J8317
J0017
J0a17
J0G617
J0017
J0O01l7
J0017
JG017
J0017
J0o1i7
J0017
J0017
J0017
J0017
JOO017
Jgo17
J0o017
J0017
J0017

V002
VeoL
vQoo7
VOo7
Voo7
Vo038
Voll
VOllk
Vol7
V018
V018
Vo018
V018
V021
vo21
vo21
V322
V022
V023
voz2u
V025
V025
V626
vo27
vo27
Vo238
Vo238
V030

POL25
P0323
P0607
PO794
PO843
P0316
PO342
P0S51
P0956
P0198
POLEE
P0933
POSL7Y
P0186
P0O524
P1094
P0362
POLIYL
POOL7
P0870
P0224
P1135
P125%
P0193
P0O3384
Pi294
P1L46L
PO177

IN ANNALS OF PHYSICS (384) v. 28

CITING ARTICLE

J0384
JO0384
JO3 8L
JO384
JO384
Jo38y
J0384
JO384
Jo384
JO334
J0384
Jo38L
Jo384L
J038%
Jo384L
J0384
J0384
JO384
JO384
JO384
JO384
Jo33u
Jo38lL
JO384
J0384
J0384
Jo384
J0384

Fig. 4

v028
V028
V028
V028
Vo028
V023
Vo028
V028
v028
vo28
V028
V028
V028
Vo028
v028
V028
V023
V028
V028
V023
vo28
v028
vn2g
V028
vo28
v0o28
vo28
V028

POLGG
POO34
P0060
POLOO
POLOO
POLED
PO4GH
P0320
POu435
PO03Y4
PO4L6G
POO3L
P0320
POO34
POL66
P0018
POGSL
POO3Y
P0225
PO466
PO465
PO466
P0O054
POOZY
POOSL
POO3L
POO3L
P0320
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group has at least one coupling unit to at least one other member
of the group.
e. vefinitions of G, and Gg may be modified by assigning higher

values of n.

Fig. 5 is an example of the ""share b" program producing a G A group.

In this case, we searched The Phyrical Review, volumes 131 to 134 for all

articles that share a reference with the test paper P, in Soviet Physics - JETP,
volume 18, page 945. The title of Po was "The Mossbauer Effect on 119sn

Nuclei in a Vanadium Matrix'. For output we requested the titles, authors,

and shared citations. The G A thus produced contains nine articles related to

P, with coupling strength "n" that varies between n=1 and n=4 Although the
match is based entirely on bibliographic coupling, the remarkably close relation
between the title of the test paper and those of nine papers retrieved is very
clear. The relation goes beyond the mere sharing of words. Of the nine papers,
three contain the word ""Mossbauer" in the title, four relate to studies on
metals and four deal with metallic crystal structure, lattice and lattice defects.
All of these topics are implied in the title of the test papers.

Fig. 6 is a schematic representation of an actual Gy although we shall
not here examine the titles of each paper. In 6a, a group of 16 papers is
formed on the basis of n®1. In 6b, GB is redefined for n® 3. The group
breaks up into 3 smaller groups where the criterion of relatedness is much
stronger. The validity of bibliographic coupling as a mechanism for retrieval
nas been studied and tested for several thousand cases. We shall return to it
later in this report to show how it can be used as a building block or element

in a complex search strategy. It may he of interest to peint out at this time

that the three medes of bibliographic utilization, namely the author's bibliography,
the citation index and bibliographic coupling behave differently with regard

to time. Given a paper Po , the author's bibliography is in the past, the

citation index is yet to be generated, while the results of bibliographic coupling
are time-symmetric, all, of course, with respect to P . Fig. 7 illustrates

the last point. A paper in volume 97 (1955) wass chosen as Po . The search range

P A R D AT i e - = et e o - = - - —— . m— s =




. EXAMPLE OF BIRLIiOGRAPHIC COUPLING

search phyrev v.131 to v,13%
find shared bihllography spietp v.18 p.S4sS
output print title citations

£0

PHYSICAL REVIEW
VOLUME: 131
PAGE: 0529
TEMPERATURE DEPENDENCE AND ANISOTROPY IN THE DEBYE-WALLER FACTOR
FOR WHITE TIN
J0730 V006 PO881

PAGE: 0535
LOCALIZED MODE DETECTION BY MEANS OF THFE MOSSBAUER EFFECT
J6001 V129 PO00238

PAGE: 1008

DYNAMICAL MOTION AND GAMMA-RAY CROSS SECTION OF AN tMPURITY NUCLFUS

IN A CRYSTAL., !, ISOLATED IMPURIT|ES IN GERMANIUM AND ALUMINUM
Jnodl V126 P2059 J0o01 V129 POO28

PAGE: 1500
. PHONO.! SCATTERING BY LATTICE DEFECTS
J0001 V129 P0028

VOLUME: 132
VOLUME: 133
PAGE: 1062
NUCLEAR ZEEMAHN EFFECT IN GOLD ATOMS DISSOLVED iIN IRON, COBALT,
AND HICKEL
J0001 V123 PO816

PAGE: 1553

MOSSBAUER EFFECT FOR FES7 IM BERYLLIUM, COPPER, TUNGSTEN, AND

PLATINUN
J0669 V015 P0182 J0669 V017 PC195 J000l V126 P20%59
J0001 V129 POO28

YOLUME: 3%
3 PAGE: 0716
p : LAYTIC: DYNAMICA! STUDIES USING ABSOLUTE MEASUREMENTS OF THE
LAMB-{10OSSBAUER RECOIL-FREE FRACTIONS
J0001 V129 P0OO28 J0001 V126 P2059 J0669 V017 PO195

TS

a2ia

ha g L ne e d i v

o/H

PAGE: 0965
LOCALIZED MODE IM AN ANHARMONIC CRYSTAL
J0669 V015 PO182 J0639 V017 PO195 J0001 V129 PO0028

PAGE: 1486
FREQUENCY SPECTRA OF BODY-CENTERED CURIC LATTICES
J0030 V030 PO250 J0001 V109 P1l0O46

Y AR TR A
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extended over an eight-year period from 1950 to 1959. 322 papers were ret..cved
into this group. Fig. 7 shows the distribution of these papers on zither side of P 0
The retrieved papers are fairly symmetrically distributed on either side of

the volume containing P, - The search span of about four or five years to either
side of the test paper was not arbitrary. Tt was adjusted automatically by the
search method and reflects the so-called half-life of citations in the published
literature. This provides a self-purging effect on papers in G A and Gp, insuring

that the list is eventually closed and docs not continue to grow without limit.

3. Output: Print, Stere, Save. The TIP search and retrieval programs

described above will result in lists of papers varying in size from a few to
several hundred. If the list is small, the on-line user will usually wish to see
the results printed immediately on the console. In \Lis case, the command is
"output print'" followed by the information desired. Thus, in Fig. 1 we asked
for "output print: title, author, location", etc. Any combination of the recorded
elements of the document may be asked for. The print-out is in a standard,
prearranged format and will include ai the end a statement on how many articles
were searched, how many were found, and the computer time used in the operation.
It may happen that the list of papers produced by a search is expecied
to be too large or that for some other reason an immediate print-out at the
console is not desired. In that case, we have the option of storing the cutput for
future print or display. The file thus stored is given a name that can later be
used to identify it. Thus, following a search procedure we may type:
output store all
name stored file list A.
The results of the search will be stored in the computer under the title
"list A". This list is available only to the user who compiled it and will remain
in his private files. Several forms of oufput are now at the user's disposal.
The command "request print list A" will initiate a print-out of the material on
tte high~speed printer in the computer room at a time, usually late at night, when

the computer is ar ¢t in demand. The print-out may be picked up the following morning.
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request punch list A
will produce the information on punched cards which, if desired, may be converted
to tape. When the information is no lor rer wanted, the originator may erase
it with the command

delete list A

The above '"store" command prepares the information for the last output
stage. In this format the list is decoded and expanded into a format suitable
for output but not for further TIP n.anipulation.

1t frequently happens that a list is produced by 2 user who wishes to
perform additional TIP manipulations on it. This is frequently the case when
a search produces a large sub-group of the total library which is then manipulated
for finer-grade retrievai. For example,

search ail
fingd title laser

will search the entire TIP library of 20,000 journals and produce perhaps 400
papers, each with the word laser in the title. We may then want to further
search this list for some specific group of papers, say all those that share
bibliography with a given paper. To save a list for subsequent TIP manipulation
we use the command

output save

name saved file laser list.

The user may then apply all the TIP programs to the saved list. For
example:

search: laser list
{find title: hydrogen
author: Smith
share b: p; Py
output print all
will examine the iist of papers with laser in the tiiles and 1emove all those that
contain also the word "hydrogen” or are by author Smith or share one or more
references with papers P4 and P2 . Saved files are available only to the user

of urigin and will remain in his private file until deleted by him or transferred

P s m— - - PR N A e R IR e
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to the public files in which case they become an integral part of the TIP public

library available to all TIP users.

4. List Handling Programs. A group of programs has been developed

by TIP that facilitates the handling and arrangement of large lists of documents.
These prizrams may be applied to files in the TIP library or to saved files
that result from a previous manipulation of TIP material or, indeed, to any

file that exists in TIP forma: regardless of its origin or public status.

Tally: This program will arrange elements of a paper in alphabetic order and
give the count of each element. "Tally title", for example, will yield an
aiphabetic list of words in titles and count the frequency of each word. "Tally
author" will give an alphabetic list of authors and their frequency of occurrence.
Similarly for "tally location" and "tally citations'. The tally listing is
ordinarily arranged in alphabetic sequence with the frequency shown as it
occurs. A program called "freq." will rearrange a tally listing by descending
or ascending order of frequency. The use of this facility will be discussed

later as an element in the construction of a complex search strategy.

Sort: The "tally'' program gives statistical information only; it does not
produce an index. It may at times be of interest to know not only how many
times a word exists in a file of titles but exactly what papers contain the given
word. The program "'sort" produces this information. "Sort title" will list

each word and the citations to the papers that contain 1t. “'Sort author', "sort
location", and "sort citations™ will produce, respectively, an author index,

a location index, and a citation index. The output in each case may be requested

to be only the citations (jn., v., p. ) or any combination of reccrded elements.

~

Merge: This program wili combine or merge two lists according to some criterion.
For example, an author index as described above may be created for each volume
of a journal. When several volumes are so indexed, the lists may be mexged

to form cne master index. In general, several lists of papers may be formed
according to different but related criteria. It may then be of interest to combine

the lists and eliminate duplications. The "merge" programs are generally useful

e,
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in up -dating, editing, adding and deleting listed information.

Permute: This program will arrange a list of papers into related groups
according to the criterion of bibliographic coupling. Each paper in turn is
regarded as the test paper P, against the remairing members of the group.

This is a most powerful procedure when applied to a list with some
a priori probabilily of relatedness. For examyle,

search all

find title lasers

save all

name saved list laser titles

will produce a master list of papers all having the word "laser" in the title.

search laser titles
permute

will break up the master list into a number of sub-groups G a Such that interest
in any one paper in the group implies a high probability that the rest of the group
should be looked at. This process is equivalent to an indexing where the index
element, instead of being « word or an author or a citation, is a paper or a

group of papers.

5. Read or See Also. It is frequertly convenjent to group a set of

conimands and instruction under a new name and then be able to call for it

as one entity instead of having to repeat each component separately. For example,
the TIP public library consists of a three-vear collection of 38 journals. The
journals, although all pertaining to physics, nevertheless cover a very large

range of subjects. A given user may know from his own experience that the bulk

of his material is likely to be found in smalier groups of journals. Furthermore,
he may want to confine his operations to a certain time span. He may form a
saved file of the sub-library »f interest to him and name it in tne following manner.

search: physical review vol. 140 {o 146
vhysical review letters vol. xtoy
journal of applied physics vol. s toy
physics letters vol. xto y
nuovo cimento voi. xfoy

save all

pame saved file my file

T N Len M R AR I
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Every time a user wants to search the above literature he need not re-type
the search request. The instruction may be activated by typing "read my
file" followed by the appropriate search and output command.

Indeed, the "read" command may consist of an entire package of
search, find, and output requests, as in the following:

search: all new
find title: Wi, Wo, Ws...
authors: aj, a,, a3...
citations: p1, Py, Pg...
share b: Py» Pgs Da...
cutput print all and save
name saved file my file
Periodically, say once a week, the user may type the single line
read my file.
The computer will then examine the "new literature' and reirieve all papers that
contain the giver words, authors, citations, etc. as enumerated in the user's
read file. The read file is always under the user's control who may edit and
up-date it at any time by adding, deleting or expanding his list of instructions.
This will be recognized as an example of selective dissemination of information

where the criteria of selection are entirely under the user's on-line control.

6. User-Originated Input. So far, the user has operated on files from

the TIP Public Library or on saved files created in some way from the TiP
tibraries. It may at times be desirable for a user to create a file of his own
choosing or to add to an existing file of TIP origin. Thus, in a given specialized
field a user may want to add other documents to the TIP journals or perhaps
put his private collection of reprints into TIP format.

The MAC-TIP system provides on-line input facilities for storing and
editing information on the discs. If this information is stored in proper format,
all the TIP search and retrieval programs may be applied. This uspect of
T1P will be treated in more detail in a <ubsequent section.

7. Expanded Field Poussibilities. The programs and procedures developed

by TIP are quite general and not at all sensitive to the nature of the information
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that is being searched or pro.essed. I'hus, it is not confined to the technical
and scientific literature nor, indeed, to literature as a class. Any information
that is of a list or serial nature consisting of identifiable items and properties
pertairing to them may be stored and searched with the TIP programs. For
example, instead cf scientific papers with authors, titles, ete. we may want
to create and search a personnel file where the identifiable item is the name
of the person and the pertinent information consists of his address, status,
education, salary, etc., etc. or if a student, his academic standing, courses,
fellowships, etc., etc. In this case, obviously the field designations title,
author, etc. do not apply nor is it always convenient to squeeze all the information
into the five fieids used by TIP for literature storage and retrieval. For this
purpose, a generalizad TIP-like package is available that allows the user

to namz his items in any way that is appropriate ard to assign and name cs
many fields as the information requires. All the TIP programs are applicable
to these files.

8. Moniter. The personnel of Project TIP m:y from time to time wish
to monitor the entire system or poriions thereof in order to ascertain how and
by whom cectain programs are being used, to observe the system response
and detect difficulties either in the system or in the way that it i{s being used
by the outside pubiie. For this purpose we have written a monitor nrogram that
may be turned on and oif as desired. When the monitor is on, a periodic printout
is made avuilcble to the TIP management that reccrds the various engagements
that the system had been: subjected to in the previous day or week. It provides
a user record without in any way engaging the user with yuestions, interviews,

or other disturbing influences.
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PREFACE

The Technical Information Program (TIP) provides a means for on-
line search and retrieval of a large body of the physics journal literature.

The library in store on the MAC-CTSS discs consists of the following

journals:

P

ANNALS OF PHYSICS

APPLIED PHYSICS LETTERS

CANADIAN JOURNAL OF PHYSICS

CHINESE JOURNAL OF PHYSICS

DISCUSSIONS OF THE FARADAY SOCIETY
HELVETICA PHYSICA ACTA

INDIAN JOURNAL OF PHYSICS

JAPANESE JOURNAL OF APPLIED PHYSICS
JETP LETTERS

JOURNAL OF APPLIED PHYSICS

JOURNAL OF CHEMICAL PHYSICS

JOURNAL OF CHEMICAL PHYSICS (SUPPLEMENT)
JOURNAL OF MATHEMATICAL PHYSICS
JOURNAL OF THE OPTICAL SOCIETY OF AMERICA
JOURNAL OF THE PEYSICAL SOCIETY OF JAPAN
MOLECULAR PHYSICS

NUCLEAR PHYSICS (SERIES A)

NUCLEAR PHYSICS (SERIES B)

NUOVO CIMENTO (SERIES A)

NUOVO CIMENTO (SERIES B)

NUOVO CIMENTO (SUPPLEMENTO )
PHILOSOPHICAL MAGAZINE

PHYSICA

THE PHYSICAL REVIEW

PHYSICAL REVIEW LETTERS

PHYSICS LETTERS (SERIES A)

PHYSICS LETTERS (SERIES B)

PHYSICS OF FLUIDS

PROCEEDINGS OF THE PHYSICAL SOCIETY
PROCEEDINGS OF THE ROYAL SOCIETY
PROGRESS O} THEORETICAL PHYSILS
PROGRES3 OF THEORETICAL PHYSICS (SUPPLEMENT)
SOVIET JOURNAL OF NUCLEAR PHYSICS

SOVIET PHYSICS - JETP

SOVIET PHYSICS - SEMICONDUCTORS

SOVIET PHYSICS - SOLID STATE

SOVIET PHYSICS ~ TECHNICAL PHYSICS
TRANSACTIONS OF THE FARADAY SOCIETY
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The holdings start with the first issue of 1965 and are updated
weekly.

For each article in each of the above journals the disc contains
the following information:

I - identification (journal, volume, page)
t - title

a - author{s)

1 - author's institutional cornection

c - citations and bibliography

About 30,000 articles are now in disc storage.

The literature is arranged by journal and volume. The search
language allows the location and retrieval of a set of papers that contain
a given item or satisfy a set of conditions.

This manual is written for the MAC user who is interested in
literature retrieval. We assume that the user has access to the MAC system
and understands how to LOGIN, QUIT, and LOGOUT.

The information in this manual is presented largely as a series of
examples of uctual search problems. The user is advised to repeat each
example as it is given thus learning by doing. Additional information may
be found in section AH.2. 16 of the CTSS manual.

T1¥ in its present form is expexrimenta’ and subject to change. As
new capabilities are developed, they will be incorporated into the system and
announced. An important guide to the improvement of TIP will be the
feedback from the users. We request that all users who discover faults in
the data, dJifficulties with the programs or who have questions and suggestions
regarding TIP, please write to Project TIP, M.I.T. Libraries, Room 14S-310.
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INTRODUCTION

After "login" the user types "tip" in order to engage the literature

search facility of the computer.

As a general rule, the TIP user must give three instructions in order

to elicit a response. The three instructions are:

SEARCH -~ defines the literature range to ve examined.

FIND - defines the object of the search, the item to be

found, or the condition to be satisfied.

OUTPUT -~ defines what the user wishes to have associated
with the item found and how it .: to be displayed

to him.

Example 1. Tllustrates a user who wants to examine volumes 26 to 28 of the

ANNALS OF PHYSICS and find all papers that have the word "pion" in the title.

For output, the user is requesting an immediate print-out of the identifications,

titles, and authors.

tip
W 1019.5
TYPE YOUR REQUESTS.

search annals of physics v.26 to v.28

find title pion

output print titie author identification and lecation
g0

ANNALC OF PHYSICS
VOLUME 26
VOLUME 27
J384 V027 P0O79
DEUTERON PHOTODISINTEGRATION AND N-P CAPTURE BELOW PION
PRODUCTION THRESHOLD
PARTOVI F.

CAMBRIDGE, MASSACHUSETTS

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

LABORATORY FOR NUCLEAR SCIENCE AND PHYSICS DEPARTMENT

VOLUME 28
J384 V028 P0034
ANALYSIS OF THE PHOTOPRODUCTION OF POSITIVE PIONS
HOHLER G.
SCHMIDT W.
GERMANY
TECHNISCHE HOCHSCHULE XARLSRUHE
INSTITUT THEORETISCHE KERNPHYSIK

J384 V028 POuL33

MAJORIZATION OF FEYNMAN D!AGRAMS INVOLVING PIONS AND NUCLEONS
BOYLING J. B.

CAMBRIDGE, ENGLAND
CAVENDISH LABORATORY
DEPT. OF APPLIED MATHEMATICS AND THEORETICAL PHYSICS
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Notes on Example 1:

Page

4

1. No articles with "pion" were found in volume 26, one was fovnd
in volume 27, page 79 and tvwo in volume 28, page 34 and page
J384 is the numeric code for ANNALS OF PHYSICS.

k35,

2. By asking for "pion" we also found titles with "pions". In
general, everything beginning with "pior" will be found.

3. The asterisk is interpreted as an explicit blaunk. Therefore,
"find title pion*" will find only pion and not pions or
plonization.

L, "Find title +pions" will find vion or pions witk any prefix
such as “"hyperpions"”.

5. "Find title thin film" will find ail titles containing the

wo:ls "thin" and "film" in any order.
order, tyve "fiand title thin*film".
be rothing but a blank between the indicated words.

6. Be sure you understand the following find options:

You may now wractice TIP on ANNALS OF PHYSICS.

find title
find title
find title
find title
find title
find title

conduct

conduct*

+conduct
+conduct

*

high terperature
high*temperature

34 are on the disc.

A general note:

To insist on the exact
The * insists that there

Volume 26 to

If a typing error is made, use the single qucte (") to erase the
letter immediately preceding, or zs many quotes as are necessary to erase
preceding letters and continue typing.
the preceding line and continue typing.

Use the question mark (?) to erase

find title conducp™ - will ersse the p and substitute the t

find title condulp”"ct - will erase both 1 and p and substitute ct
find tiple conduct?find title conduct - will erase the entire
line preceding the (?) and accept the line fcllowing the (1)
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LIBRARY

Example 2 illustrates a user asking for the inventory of journals
and volumes currently in TIP. To obtain the list, type "library”.

library

THE DATE 1S 12/13/G5
THE VOLUMES AVAILABLE TODAY ARE,..

ANNALS OF PHYSICS
J384 - ANNPHY - AANN PHYS
vV 26 - 34

APPLIED PHYSICS LETTERS
J6L6 - APPLET - APPL PHYS LETTERS
Vi -7

CANADI AN JCURNAL OF PHYSICS
J55 - PHYCAN - CAN J PHYS
V 41 « 43

AELVETICA PHYSICA ACTA
Ju3 - PHYHEL - HELV PHYS ACTA
V 36 - 38

INDIAN JOURNAL OF PHYSICS
J164 - INDJPH - IND J PHYS
vV 38 - 39

JETP LETTERS
J821 - JETLET - JETP LETTERS
Vil

JAPANESE JOURNAL OF APPLIED PHYSICS
J612-~ PHAPJA - JAPAN J APPL PHYS
V2-4

JOURNAL OF APPLIED PHYSICS
J1l1 - PHYAPP - J APPL PHYS
v 34 - 36

"JOURNAL GF CHEMICAL PHYSICS

J12 - JCHEPH - J CHEM PHYS
V 38 - 43

JOURNAI. OF MATHEMATICAL PHYSICS
J227 - MATHPH - J MATH PHYS
V6

JOURNAL OF THE PHYSICAL SOCIETY OF JAPAN
J80 - PHYSOJ - J PHYS SNC JAPAYM
V18 - 2¢

continued on next page
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Example 2 cantinued from page 5.

iL NUOVO CIMENTO
J17 - NUOCIM - NUOVO CIMENTO
v 27 - 38

L TN e coue

NUCLEAR PHYSICS
J682 - NUCPHY ~ NUC PHYS
) vV 50 - 69

PHYSICA
J21 - HYSICA - FHYSICA
vV 29 - 31

PHYSICS LETTERS
L Jik9 - PHYLET - PHYS LETTERS
vV3-17

THE PHYSICS OF FLUIDS
J792 - PHYFLU - PHYS FLUIDS
Ve -8

el b ol s u e
g s

T

! PHYSICAL REVIEW
' J1 -~ PHYREV - PHYS REV

' ] vV 129 - 139

] PHYSICAL REVIEW LETTERS

. Jul - PHYRET - PHYS REV LETTERS
V10 - 15

PHYSICAL REVIEW, SERIES B
J199 - PHYREB - PHYS REV B
V 133 - 139

AP0 L et

PROCEED!INGS OF THE PHYSICAL SOCIETY (LONDON)
J3 - PHYPRO - PRQOC PHYS SOC
VvV 81 - 85

©h AR ST LTI s A

: PROGRESS OF THEORETICAL PHYSICS (KXYOTO)
; J29 - PROPHJ - PROGR THEORET PHYS
: vV 29 - 3%

SCVIET PHYSICS-JETP
. J669 - SPJETP - SOVIET PHYS JETP
V17 - 21

. SOVIET PHYSICS-SOLID STATE
J310 - SPSOLS - SOVIET PHYS SOLID STATE
V5-6

SOVIET PHYSICS-TECHNICAL PHYSICS
J790 - SPTPHY - SOVIET PHYS TECH PHYS
vV 8§ - 10 ’

END OF LIBRARY

end of Example 2.
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Notes on Example 2:

Lacay

oy

1. The lidbrary list showes the four weys in which a user may neme
a journal fcr TIP.

a. The full name of the journal (ANNALS OF PHYSICS).

b. A numeric code, always preceded by the letter J
(a384).

c. A six letter code (ANNPHY).

d. The abbreviation of the journal az recommended by
Chemical Abstracts (ANN PHYS).

2. The user is urged to settle on one method of naming the journal
and to get into the habit of using it.

3. The printed list will be updated automatically as new materisl
is added to the library.

4. The reasons for choosing this particular list of jouranals for
TIP and the criteria to be used for the admission of new
journals are discussed in an article by M. M. Kessler, Physics
Todzy, March 1965, page 26.

. Limitations of presently available MAC disc storage forced us
to stop the TIP literature at 1363. For many of the 25 journals,
machine useable data is available back to 1960 and in the case
of the Physical Review back to 1950. As more storage space
becomes available, we expect to maintain the library on the
basis of at least five years.

SEARCH

A search range is spescified by naming the journal and volume span
to be examined. The journals may be named by any of the four methods given
above. Several options are available for stating the search command.

a. Search Phyzev 133
b. S Phyrev 135 to 1335

c. S Phyrev {this command means search all of the available
volumes of the named journsl)

d. S all (will search the entire TIP library)
e. S.Ja, Jb, Jc Vm to Vn, Jd Vp (will gsearch all of the

Journals & and b, volumes m to n of journal c and volume
p of journal d)

e S ST S PP e % 1 m rag e it et - B A 2N i e g




. Ixample 3 illustrates 2 multiple c~aich command.

s annals of physics 28, applied physics letters 4 to 6, j55 ul
s indian journal of physics, phyrev 96, econonic review

f t nuclear

onit

3 - AHRALS OF PHYSICS

; VOLUHE 28

J384 V028 P0018

ELECTRODYNAMiC PROCESSES WITH NUCLEAR TARGETS

APPLIED PHYSICS LETTERS
VOLUME 4

VOLUME 5

J646 V005 PO116

3HE NUCLEAR ZEENHAN MASER

TNMTEUES e APy

VOLUME 6

CARADIAN JOURNAL OF PHYSICS

VOLUNME 41

J055 V04l P0O762

HUCLEAR CHARGE DISPERSION IN THE HIGH-EMERGY F{SSION OF
URAMI UM

; J055 Vosl P1580

HUCLEAR SPIN RELAXATION IN GASES AND LIQUIDS 11. MOLECULAR
HYDROGEN

JO055 V0Ll P1629
NUCLEAR IMAGNETIC RESONANCE STUDY OF FERROELECTRIC LITHIUM
HYDRAZINIUM SULPHATE, LI(N2H5)S04 .

INDIAN JOURNAL OF PHYSICS

VOLUME 38

J164 V038 P0326

ON THE DETERMINATION OF DISTORTION IN NUCLEAR EMULSIONS

J1l64 V038 PO499
- LOW ENERGY NUCLEAR BURSTS OF COSMIC RAYS AT SEA LEVEL

VOLUME 39

PHYSICAL REVIEW
FILE PHYREVV00096 1S NOT IN THE LIBRARY,

! SEARCH COMPLETEGD, 538 ARTICLES.
9,28 SECONDS, 57.9 ARTICLES/SEC.

P 7 ARTICLES FOUND.
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tlo.ee na Example 3:

1. The ccrmand words “"search, find, output, print, go" and the
descriptions "identification, title, author, location, citation"

: may all be abbreviated to their respective first letters. The

] word "volume" may be omitted in the search command.

-

2. When nothing is found in a given volume of a journsl, the journal
‘ . name and volume are nevertheiwess printed in the output to reassure
i the reader that the search was made.

3. If the name of a journal is misspelled or if a journal cr volume
is asked for that is not currently in TIP, the proper statement
will be mede by the cowputer. In our example Economic Review
and volume 96 of Physicul Review arz not in TIP.

-

4. We will later d-scribe how a user may create and name private
files of his own. These can subsequently be searched with TIP
in the same manner as the common library files.

The end of a search schedqule is indicated by the statement
"search completed" and some pertinent statistical quantities.

6. If for some reason the user wishes to stop the print out before
"search completed”, execute QUIT. The user now has two options.

- T y v
IR W e A et
.

e. To continue the process from the point of QUIT, type
"start".

) b. To erase the process to the point of QUIT, type "tip"
$ and give new instruction.

1 FIND
"é The items cof information for each article stand in five fields:
3 i - identification: journal, volume, page

t - title

a - sguthor(s): not more than ten
1l - location: institution where work was done

¢ - citations: Jjournel, volume, page

PR - - e e e wwn ey — —- - e e,
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Page 10

Example . A typical article irn TIP storage.

search phyrev 135
find identification j1 135 960

output print atl
g0

PHYSICAL REVIEW
VOLUME 135
J001 V135 P03960

VIBRATICNAL AND CENTRIFUGAL EFFECTS ON THE MAGNETIC
SUSCEPTIBILITY AND ROTATIONAL MAGNETIC MOMENT OF THE HYDROGEN

MOLECULE
CHAN SUNNEY 1.

PASADENA, CALIFORNIA

CALIFORNIA INSTITUTE OF TECHNOLOGY

GATES AND CRELLIN LABCRATOR!IES OF CHEMISTRY

| KENBERRY DENNIS

DAS T. P.

RIVERSIDE, CALIFORNIA

UNIVERSITY OF CALIFORNIA
DEPARTMENT OF PHYSICS

J001l VO34
J001 V058
J00l1 V085
J001l V0S4
J0o0l V112
J002 V000
J012 V0O0S
J012 vo021
J012 V035
J012 V037
J027 VCO00
JOou6 V006
J311 V003

P00S57
PO310
P0937
P0893
P1929
P000O
P0061
P2070
P1065
P1527
P000O
P0019
P0O017

Notes on Example L:

J001
Joo1
J001
J601
J001
J002
J012
J012
Jol2
J012
J030
J055
J311

VoLl
V078
vog7
V103
Vi1l5
vooo
V19
V023
V035
V038
V032
V035
V010

P0713
P0711
P1075
P1254
P0897
P0000O
P1030
P1131
P1967
P1263
P02351
PO730
P0278

J0o01
J001
J0o1
Joo1l
JoQl
J0053
J012
Jo012
J012
Jo27
J030
J160

voul
V080
vosh
V11l
V1Zs
VG665
Vo020
V032
V037
vgoo
V035
voou

P0721
POLT76
P0350
P0203
PO1L46
P3178
PO527
P0105
P0214
P0000
P0130
P0061

1. The titles, authors and location are alphabetized. The
identifications and citations are stored in numeric cogde.
JOO1 VO34 POOS7 refers to a paper in volume 34 page S7 of
the journal whose code number is 1 (Physical Review).

2. TFor the journals included in TIP, the J code numbers are
given in the "library" list.

3. If a citation is to a paper within TIP's range of journal-
volumes, it may be retrieved as illustrated in this example.

e I L
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A simple find command consists of naming the field and defining
the item within it.

fi J1135 960

f t nuclear resonance (see discussion of + and * on page 4)
f a Smith

f a Smith J.P.

f 1 Massachusetts Irstitute of Technology

f 1 Lincoln Laboratory

£ 1 India

fec JL3ksT

f ¢ Phyrev 34 57

When find commands are arranged in consecutive lines s&s above, the
word "ocr" is implied between each line, The "or" relation may &lso be stated
explicitly as follows:

f t symmetric group or author Cooper R.K. or a Cooper Richard
or 1 Tucson, Arizona.

Example 5 illustrates the "or" relation.

tip
W 1700.6
TYPE YOUR REQUESTS.

s annals of physics 26

f t symetric group or author cooper r. k. or author richard cooper
or location tucson, arizona

opi tal

go

ANNALS OF PHYSICS
VOLUME 26
J384 V026 P0222
APPLICATION OF THE THEORY OF THE SYMMETRIC GROUP TO THE
SEVERAL-NUCLEON PROBLEM
MAHMOUD HORMOZ
COOPER RICHARD K,
TUCSON, ARIZONA
UNIVERSITY OF ARIZONA
PHYSICS DEPARTMENT

SEARCH COMPLETED, 22 ARTICLES.,
.99 SECONDS, 22,2 ARTICLES/SEC, *
1 ARTICLES FOUND,

- e e e amme e A
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3 E . When Tind commanlds are arranged linearly on one line, the word
3 "and" is implied between the field elements. Thus:
3
é i 1 t+ binary collision author Nelkin
i is a request for a paper that has the word binary and the word collision in
s 3 the title and also has Nelkin as one of the authors. Tne 'ond" relation may
-k also be stated explicitly. Thus:
o f t binary collision author Nelkin Mark
and location Cornell University
It is often useful to locate a set of papers that refer to a list
of known rapers. For this purpose, we use the command find citation J V P.
Example 6 shows a citation search.
¢ s phyrev 135
1 f cjl 32 110
3 f ¢ j1 126 912
o pi t linkage
' g
f
PHYSICAL REVIEW
3 VOLUNE 135
E ! . J001 V135 POOO1
s CURRENT FLUCTUATIONS IN A SUPERCONDUCTING CIRCUIT CARRYING A
] CIRCULATING CURRENT
CITATION MATCH
J001l V032 PO110
CITATION MATCH
J001 V126 P0912
J001 V135 P1202
MiCROWAVE SURFACE IMPEDANCE OF SUPERCONDUCTORS OF THE SECOND
KIND
d . CITATION MATCH
E : J001 V126 P0912
SEARCH COMPLETED, 266 ARTICLES.
H 2.79 SECONDS, 95.3 ARTICLES/SEC.
f 2 ARTICLES FOUND,
;
3 - s phyrev 134
¥
g
. PHYSICAL REVI(EW
] VOLUME 134
J00l1l VY134 POOO1
M CROWAVE MAGNETOIMPEDANCE OF SUPERCONDUCTING TIN
CITATION MATCH
JOO1 V126 P0912

SEARCH COMPLETED, 222 ARTICLES.,
2.39 SECONDS, 92,8 ARTICLES/SEC.
1 ARTICLES FOUND.
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Notes on Exsmple 7-

1. The "and" "or" "not" relations may be combined in one Tind
comand. When that is done, "and" always takes precedence to
Yor"; "not" is always assumed to be “and not". Find t a and
b or ¢ not 4 will be interpreted as {a and b) or (c not dj.

2. Again, note how in the second part of example 7 the find command
was changed leaving the search and output commands invact.

Example 8 illustrates one method of getting the table cf contents
of a physics journal.

s indian journal of physles 38
find author not iyndonsjohnsan
output p i t a

g

INDIAN JOURNAL OF PHYSICS

VOLUME 38

J164 V038 P000O1

THERMAL CONDUCTIVITY OF THE SLOWLY REACTING SYSTEM 2HI H2+12
SRIVASTAVA B, N,
CHADRABORT! P, K.

J164 V038 P0007
DOUBLE EMISSION OF HEAVY FRAGMENTS (Z EQUAL TO OR GREATER THAN
3) IN THE DISINTEGRATION OF EMULSION NUCLEI

DEKA G. C.

PATHAK K, M,

J1o4 V038 P0010
ELECTRICAL CONBUCTIVITY OF SINGLE CRYSTALS OF ILMENITE
MUKERJEE A. K.

Ji164 V038 P0019
A CONVENIENT AND DIRECT METHOD OF FINDING THE PRINCIPAL IONIC
SUSCEPTIVILITIES OF TRICLINIC CRYSTALS

GHOSH U. S.

MITRA S,

J164 V038 P0028
X-RAY METHOD OF DETERMINING THE AMPLITUDE FACTORS OF ORGANIC
LiQulibs

RATHO T.

TORASIA S.

MOHANTY J. C.

J164 V038 PO031
A NEW APPROACH TO THE SOLUTION OF SW!TCHING FUNCTIONS HAVING
CYCLIC PRIME IMPLICANT TABLES

CHOUDHURY A. K,

DAS SHNIL RANJAN

BASU M, S.

J164 V038 POO61
AN ANALYSIS OF THE J=PHENOMENON IN X<=RAYS
PAL HIRENDRA KUMAR
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SHARE B

A very useful retrieval method is to nsme one or more papers of
knowns value to the user and ask that the literature be searched for cther
papers that share one or more citations with the given papers. This method,
called bibliographic coupling, has been used and tested many hundreds of
times and has been found most effective. A full description of this search
: 3 tool may be found irn Information Storsge and Retrieval, Volume 1, pages 169-
1 - 187, 1563 and American Documentation, Volume 16, page 223, July 1965.

Assume that & given user has two papers, P1 and P2, that are
representative of his needs and interests. The two papers are Jl vl pl and
j2 v2 p2. To szarch the litersature for papers related to Fl and P2 through
biblicgraphic coupling type:

s range of literature
f share b j1 vl pl and shere b J2 v2 p2
op t i linkage

Tae linkege in this case will be the shared reference.

Example 9&; b, ¢, d, e and f fllustrates variocus aspects of the
share b progran.

PR ARSI AR IR 1 H O © AR

s

We start with ga, & cesrch of physical review volume 135 for all
titles that have the word laser in them. Two papers were found, P =J1v135
p316 and P2 = jl v135 p578. 1let us assume that Fl is of interest to a particular
user.

Mo Tyt

A pevba

L At S NIt 14

In 9b, we sesrch J1 v135 for pspers that share one or more references
with Fl. BEight pspers are thus retrieved. Note the close relstion between
the Litles of these papers and the title of Fl.

R T

: Example Gc illustrates the process of share b with Fl or share b
H witl: P2. Note that the two groups of sharea papers are easily separated
: because the linkage information is given for each paper found.

E
; r Example 94 illustrates the process of share b with Fl and share b
: with P2, This iz & muck stronger condition snd many of the pspers found in
! ) 9c are eliminated.

3

Exarple Ge shows the process of find shere b with a paper, but only
thosze that do not contain a certain word in the title. As a general rule,
the shars b request may be mixed with other find requests in "or”, "and",
"not"” relsaticn.

Exgmple 9f ‘llustrates the process ¢f finding share b when the test
peper is not in the jcurnal range being searched.
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Fxamr’e 9a and b. Use of shere b.
phyrev 135

t laser
p 1t

QOO0

PHYSICAL REVIEW

VOLUME 135

J001 V135 P0316

DOUBLE-RESONANCE PHENOMENA IN THE GASEOUS LASER

Ju01 V135 P0578
LASER SPECTROSCOPY OF A PULSED MERCURY-HELIUM DISCHARGE

f share b phyrev 135 316 bu® not | j1 135 316
opti linkage
g

PHYS1CAL REVIEW
VOLUME 135
J001 V135 P0o2u7
ELECTRON SPIN DOUBLE RESONANCE STUDIES OF F CENTERS IN KCL,. |
SHARED LINKAGE TO PHYREV V135 P0316
J001 V070 POLGO J030 V026 PO167

J001 V135 PO5L3
FREQUENCY PUSHING AND FREQUENCY PULLING IN A HE-NE GAS OPTICAL
MASER
SHARED LINKAGE TO PHYREV V135 P0316
J001 V126 P0580

J001 V135 PG568
STEADY-STATE STIMULATED EMISSION iN RESONANT AND NONRESONANT
CAVITIES
SHARED LINKAGE TO PHYREV V135 P0316
J001 V126 PO580

J001 V13t P0582
SPIN RELAXATICN OF OPTICALLY PUMPED CESIUM
SHARED LINKAGE TO PHYREV V135 P0316
J001 V076 PO833 J001 V197 P1i558 J0396 V229 P1213

J001 V135 P0591
STUDY OF SPIN-EXCHANGE COLLISIONS IN VAPORS OF RB85, RB87, AND
€S133 BY PARAMAGNETIC RESONANCE
SHARED LINKAGE TG PHYREV V135 P0316
J001 V070 POLGO

J001 V135 P1068
SPIN-LATTICE RELAXATION IN FREE-RADICAL COMPLEXES

SHARED LINKAGE TO PHYREV V135 P0316
J001 V070 PO460

J001 V135 P1218
RELATION OF CROSSING AND ANTICROSSING EFFECTS IN OPTICAL
RESONANCE FLUORESCENCE
SHARED LINKAGE TO PHYREV V135 P0316
Jo4l V003 POL20O

J001 V135 P1498
FORCED TWO-LEVEL OSCILLATOR
SHARED LINKAGE TO PHYREV V135 P0316

J001l V070 POLEN e e e




piasise ® o] e etk

MERTEIAVIS Pt BREY, -

N v

kB G A PIPD NIRRT aor * L, K WSy DTN

Fxample 9c. Use of share b.

s phyrev 135

£ share b phyrev 135 247

f share b phyrev 135 582

opi ta linkage

g

PHYSICAL REVIEW

VOLUME 135

J001 V135 PO247

ELECTRON SPIN DOUBLE RESONANCE STUDIES OF F CENTERS

MORAN P. R,

SHARED LINKAGE TO PHYREV V135 PO247
J001l V070 P