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AN SDI SYSTEM BASED ON NSA MAGNETIC TAPES. 
USER PROFILING AND THE IMPLICATIONS OF 

DECENTRALIZED INDEXING 

G. L. Smith, J. J. Herr, and R. K. Wakening 

Lawrence Radiation Laboratory 
University of California, Berkeleyj California 94720 

INTRODUCTION 

Our first work on mechanized selective dissemination of information 
began in mid-1963 and was based on a keyword index of report titles that 
was being produced for a semimonthly reports-acquisition list. The key-
words were computer-selected from titles, with modifying keywords added 
by indexers when the titles were completely uninformative. A small but 
representative group of participants from among the research groups at 
LRL was invited to participate by providing data upon which system design 
and evaluation would be based. Information about each participant's subject 
interests was gathered (a) from his written statement, (b) from responses 
to questions asked in a structured interview, and (c) from words he se-
lected from a word list of about 8700 terms machine-selected from docu-
ment titles. For eachparticipant, interest profiles were prepared, three 
from the data collected by the three methods and a fourth from the combined 
data. The profiles were matched by an IBM-1401 computer program. 

The first phase of the experiment was completed in the spring of 1964 
• 	 and led to the conclusion that to achieve a desirable level of recall with an 

acceptably low level of invalid retrievals both language control and some 
form of coordinate search strategy were necessary. 

rd 
Fortunately, in the Fall of 1963 discussions between EURATOM and 

the AEC were begun looking toward a cooperä.tive agreement whereby the 
material prepared for Nuclear Science Abstracts would be indexed with 

• 	 descriptors from the EURATOM Thesaurus. Webeganin the spring of 
1964 to plan for the use of current NSA input indexed with EURATOM de-
scriptors in an automated selective dissemination system as soon as it be-
came available. The work mentioned above was brought to a close because 
we believed that the fundamental difficulties presented by the free language 
of document titles made further pursuit of that path unprofitable. 
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Before NSA tapes of satisfactory quality could be produced it was nec-
essary for DTIE Oak Ridge to solve a variety of man and machine problems. 
The difficulties experienced in developing the capability at Oak Ridge to do 
satisfactory EURATOM indexing, in addition to the regular subject index-
ing done for the printed NSA, were formidable; they offer valuable insights 
into some of the problems of decentralized indexing soon to be faced by INIS. 
Dual indexing of NSA material by DTIE began with Vol. 18 No. 19 (Oct. 15, 
1964). The indexing information was keypunched and the punched cards 
were loaded onto magnetic tape in the EURATOM tape format at the Argonne 
National Laboratory until Oak Ridge could acquire the necessary facilities. 
By the Sept. 15, 1965 issue (Vol. 19 No. 17) DTIE was able to take over the 
production of the NSA tapes at Oak Ridge. 

Simultaneously with the work at Oak Ridge we at LRL developed pro-
grams for the IBM-1401 computer to make use of the NSA tapes in an ex-
perimental SDI system. A search strategy based upon Boolean combina-
tions of descriptors was adopted, and subject profiles were structured 
accordingly. The programs were first tested in February 1966 in a pilot 
operation involving ten participants. On the basis of responses from the 
participants on several subsequent test runs, the profiles were improved 
to produce output that better matched the wishes of the participants. 

In July 1966 the AEC began issuing the NSA tapes in a new format. 
We had decided to prepare new programs for a large computer (the CDC-
6600) rather than to try adapting the IBM-IAOI programs. Greater 
speed of search, increased flexibility and ease of operation resulted. By 
September 1966 the new programs had been tested and we were prepared 
to offer SDI service on a regular basis to a si -nall group of users. This 
experimental operation led us to make some revisions to the programs in 
the spring of 1967 to allow them to operate faster and more economically. 
Also, several special programs were devised to provide statistics on op-
erating costs, and data on descriptor usage and category assignment, for 
use in question formulation and for monitoring the indexing done at DTIE. 

All parts of the system were operating satisfactorily, so that regular 
pilot operation, including gathering of comprehensive statistics, was begun 
in April of 1968. Procedures based on earlier experience were formalized 
for routine use in construction and refinement of user profiles. The num-
ber of users has been increased gradually to the current total of more than 
70. 

DESCRIPTION OF THE LRLSDI SYSTEM 

The NSA tape for each issue is divided into two parts: The Entry File 
gives the descriptive cataloging information for each item in the issue in 
abstract number sequence, the Keyword File contains the EURATOM de-
scriptors (also called selectors) assigned to the items. There are about 
10 to 12 descriptors per item. The abstract number is the link between 	 fA 

these two files. The bibliographic elements on the tape are described in 
report TID-4577 (Rev. 3) [1], and the tape format has been described by 
O'Connor [2J. 

Our first program in the system converts the NSA tape for an issue to 
a binary search tape, suitable for use on the CDC -6600 computer, in which 
all the information on a particular document is combined into one record. 
It also produces a library printout consisting of the complete bibliographical 
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information and an author index for the issue. Because the tape is cus-
tomarily available a month in advance of the corresponding issue of NSA, 
the library printout is a valuable interim library reference tool. (A part 
of the work done by the conversion program would not be necessary if we 
were to use an IBM-360 computer.) 

The search tape produced is next processed by a "matching" program, 
which selects from it any documents that satisfy user profiles. The pro-
files are in the form of search questions (several for each profile) formu-
lated in coded Boolean statements. Query formulation is discussed in the 
next section. For economy of search time the actual matching is done on 
the selector I. D. numbers. The search program prints user notifications 
and accumulates statistical data on the results of the run. A typical notifi-
cation to a user is shown in Fig. 1. For each item selected the biblio-
graphical data, including the NSA abstract number, and the list of descrip-
tors are given... Each descriptor that caused the item to be selected is 
marked with a + sign. 

Several special-purpose programs are available in addition to the 
basic conversion and search programs. A previous paper [3] describes 
the programs involved in the LRL-SDI system. The programs have been 
made available to several CDC-6600 users, and are currently being em-
ployed at the Westinghouse Bettis Laboratory. Tape copies of the LRL 
programs are always accompanied by the LRL Procedures Manual [4], 
which outlines the handling and disposition of the system' s tapes and printed 
output. 

We are accumulating the search tapes and using them to do retrospective 
searches on demand. The file extends back to July 1966. 

QUERY FORMULATION FOA SEARCHING 

Search questions, whether for user profiles or for retrospective 
searches, consist of exact terms chosen from the Thesaurus to describe 
the query, grouped together in logical combinations by the operators AND, 
OR, and NOT. In addition to searching on descriptors and descriptor 
combinations, we can also search to any level of specificity within sections 
and subsections of NSA, which is a powerful and useful search aid. Other 
elements that can be searched are language of the original paper, country 
of affiliation, corporate code, and journal title (CODEN). 	 - 

The specific method used for formulating subject searches will be 
explained by an example. Suppose that one of our SDI users is interested 
in radiation effects on human bones and tissues. An examination of the 
EURATOM Thesaurus shows that the descriptors "radiations," "radiation 
effects," "radiation injuries," "man," "tissues," and "bones" are accept-
able terms, so it is permissible to look for documents in which the terms 
"radiations" or "radiation effects" or "radiation injuries" are associated 
with the terms "man" or "tissues" or "bone". The statement can be dis-
played as: (radiations OR radiation effects OR radiation injuries) AND 
(man OR tissues OR bone) or symbolically as 

(A 1  + A2  + A3 ) (B 1  + B 2  + B3 ). 

Furthermore, we may want to reject documents that relate to radiation 
effects on plants or insects. This can be done by adding the statement 
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NSA/SD! NOTIFICATION 

LISTED BELOW ARE THE DOCUMENTS SELECTED FOR YOU BY SO!. 
KEYWORDS PRECEDED BY 1+1 ARE THOSE YOU HAVE CHOSENTO SELECT 
DOCUMENTS. PLEASE FILL IN THE LAST PAGE OF THIS NOTIFICATION. 

99 	LEFOG, LEROY L. 	BLDG 508 RM 4206 X6308 
NSA 	23(21) 	 NOVEMBER 15, 1969 

43506 	NSA 23(21) 	 JOURNAL 

EFFECTS AND PROTECTION OF RADIATION FROM ATOMIC FACILITIES. 	2. DISPOSAL OF 
RADIOACTIVE WASTES TO OCEAN. 

HIVAMA, YOSHIO- SHIMIZU, MAKOTO 	(TOKYO UNIV.). 	GENSHIRYOKU KOGYO, 15- 
NO. 3, 9-13(MAR. 1969). (IN JAPANESE). 

CAT. 24 ENGINEERING / 70 RADIOACTIVE MATERIAL HANDLING 
ASIA 	 FISH 

+MAN 	 MONITORING 
+RADIATION EFFECTS 	 : 	 RADIATION PROTECTION 
RADIOACTIVITY 	 SAFETY 
SEA 	 WASTE DISPOSAL 
WATER 	 JAPAN 
RADIOACTIVE WASTES 

43612 	NSA 23(21) 	 JOURNAL 

GLASS DOSIMETER FOR MEASURING THE ABSORBED DOSE IN CRITICAL ORGANS. 
YOKOTA, RYOSUKE- MUTO, YUHEI (TOKYO SHIBAURA ELECTRIC CO.). 	HOKEN 
BUTSURI, 4- 407-501(JUNE 1969).. 	(IN JAPANESE). 

CAT. 26 INSTRUMENTATION / 20 RADIATION OOSIMETERS 
ABORPTIDN 	 BODY 
DOSEMETERS 	 GLASS 
LUMINESCENCE 	 +RADIATIONS 

+TISSUES 	 ORGANS 
PHOTOLUMINESCENCE 

43673 	NSA 23(21) 	 BOOK / THESIS 

MATERIALY PD TOKSIKOLOGII RADIOAKTIVNYKH VESHCHESTV SERA-35, KAL'TSII-45, 
FOSFOR-32. 	VYPUSK 6. 	(MATERIALS ON THE TOXICOLOGY OF RADIOACTIVE MATTER 
I/SUP 35/S, /SUP 45/CA, /SUP 32/P). 	NUMBER 6). 

LETAVET, A. A. (ED.). 	MOSCOW, IZDATEL'STVO MEDITSINA, 1968. 	168P. 

S 

CAT. 28 LIFE SCIENCES / 13 BIOCHEM., ETC. 	/ METABOLISM, 	PHYSIOL., • TOXIC. 
AIBUMINS ANIMALS 

+81000 BLOOD FORMATION 
BONE MARROW +BONES 
BRAIN CANCER 
EYES GLANDS 
GONADS INJECTION 
LEUCOCYTES METABOLISM 
NUCLEIC ACIDS RADIATION DOSES 
+RADIATION INJURIES RADIATION SICKNESS 
TIME TOXICITY 
CALCIUM 45 PHOSPHORUS 32 
SULFUR 35 PITUITARY GLAND 
SARCOMAS TESTES 
DOSE RATES PHAGOCYTOSIS 

Pig. 1. Notification to a user. 
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"and NOT (plants OR insects)." The query would then be symbolized as 

[(A 1  + A2  + A3 ) * (B + B 2  + B 3 )] - (Cl + C 2). 

This statement when properly formatted for machine search would 
appear as follows in the user's profile 

Group I 
Radiation effects 
Radiation injuries 
Radiations 

Group 2 
BOnes 
Man 
Tis sues 

Group 6 
Insects 
Plants 

The program provides for 15 groups for one question... Groups 1-5 can 
be combined with AND in a positive request; groups 6-10 are available for 
negation;and groups 11-15 can be used to add simple term combinations in 
order to save computer running time. The number of terms within a group 
is essentially unlimited. A profile may contain as many as 99 questions. 

Groups 11-15 are not often used. They are reserved,for terms com-
monly found together as "liuid" and "nitrogen, " or "nuclear" and "cross 
sections." Use of two of these groups is illii.strated as follows. Let us 
extend the example by supposing that the user is also interested in the use 
of tracer techniques in studying human blopd. In recognition that some 
indexers may consider "labeling" as synonymous with "tracers," we could 
add two more questions to the profile: 

Group I 	 Group I 

Labeled compounds 	 Tracer techniques 

Group 2 	 Group 2 

Blood 	 Blood 

Group 3 	 Group 3 

Man 	 Man 

These questions are closely related to the first one, so in the interest of 
saving computer p±ocessing time we can combine them all into a single 
statement which would be symbolized as 

{[(A 1 +A 2 +A3 )*(B 1 +B 2 +B 3 )] 	(C 1 +C 2)}+[(D 1 *E1*B 2)+(F 1 *E 1 *B 2 )] 

The computer printout of the above complex question is shown as Fig. 2. 

Statistics on the frequency of use of descriptors in NSA indexing are a 
valuable aid in preparingsearch questions. Heavily used terms must be 
combined with others to avoid a useless flood of output, while infrequently 
used descriptors can be used in single-term searches, as in question 2 on 
Fig.2. :- 

As mentioned above, searches can be done on elements provided on the 
NSA tapes besides subject descriptors. This is illustrated by the profiles 
(Fig. 3) synthesized for two hypothetical SDI users Mr. Doe and Mr. Moe. 



1.'60#ILF 60 	99 	LEF, L680Y L. 1.71.00 	SQO 	1.9 	 *704 	86309 99000 

LANG0060 OIL 99001 

•000 1.0. 	90. IVPF 	. COUNT 001.. 

001.50006 	1 	HAS It 	11.005 
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21011011.0 3030 1 1500 63 
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1 •* 18 

0000 7767 1 2311 96 
0155005 	 . 6059 I 1079 *5 

60000 	6 	 2 11.0*0 
1 6 51.CTS 2256 I 252 10 
20.0515 3650 I 605 25 

60002 	II.- 	3 11995 
LAOELLEI) 0.08 0 00695 0476 	- I Sen 24 
01.000 507  
806 7757 I 2311 96 

000O1.P 	12 	 3 	76885 
188CER 	111.051021.5 4105 I 66* 28 
71000 502 1 320 IC 
.806 	 . 2757 1 2311 86 

001.57100 	2 005 * IEMAS 

G000P 	II 11.005 

OCLIVLCVULIN1. $476 9 In LT 	I 
ACEIVLCAUL!NFSTEAASE 0*584 9 0 LT 	I 
COOLINE 112*9 9 In LI 	1 
C.VOLISESIE805E 008*2 9 Il IT 	I 

Fig. 2. Example of a user.profile. 

00001LA 57 	00 	 001.. 	J.0. 90.06 	500 09 0206 	06369 90000 

19061.1006 ALL 

0000 I.D. 	00. lOPE 	COUNT 001.. 

001.01706 	I 	005 1. 	 16005 

50208 	I 	 2 TIReS 
OCCELF08100S 

: I 	 *58 0* 
3* 	2 90SICO 	101.1.56.1 ' 	 60 0 0001CLE 	ICCEL0017005 3*60 

021)20 	2 	 I 	06009 
YFFIL101ION 	00 37520 

69001..' 	6 	 I 	TL109S 
(ODES ..- 000EA 70227*0501 

02651109 	2 GAS 7 	01.295 

60007 	I 	 I 	T01.89S 
70 LIFE 	SCIENCES / 47 0*0107105 FFF1.CIS 09 AI8LS PEOTE800IES 2862 

6001)0 	 2 	 1 	11.005 
CO".. 	COOE 	 639fl00 

PROFILE 	50 	 60 	 906. 	I.Q. 	 4LO6 	500 00  *206 	06348 00000 

10660001. 	ITALIAN 	AIJSSA&N 90010 

8001.) 1.D.NO. 	. TYPE COUNT AVE. 

QUISTION 	I 	085 	5 	11.005 

52002 	 I 	 0 06095 
ACCELFOAT005 3 I 450 19 
3* 	PHYSICS 	101-1.50.1.2 	60 	P807 ICLE ACCELEO0I045 3*60 

0801.1.2 2 	 7 	1604S 
200105 lILACS 308* I 6*8 35 
S 1 IIC000700NS £085 I 317 IT 

0*008II 	 - 7 	TE9VS 
8201055 1005 I 252* lOS 
01.895 9*6 I 700 29 

QUESTION 	2 005 	3 	11.265 

08002I 	 1 	16205 
018LI058008Y 673 I 6*n 2 7  

5001)0 2 	 I 	71089 
• 	 1.FAC102 	5081.10 *075 7 977 3* 

62000 	3 	 I 	11.095 
(06?, 	C 1 'OL 	.-. 	6171000 

1.' 

1i 

Fig. 3. Profiles for two hypothetical users. 



-7- 

PROFILING 

By profiling we mean the gathering of information about the user's 
subject interests in the technical literature, and the preparation of search 
questions that will select from the data base the items that are pertinent to 
these interests. Good subject profiling is the key to satisfactory SDI ser-
vice. Its importance has not been stressed adequately in the literature on 
SDI services. If the user's SDI profile is not good he will not be satisfied 
for long, no matter how fast the system operates or how beautiful the out-
put looks. Because the documents in the NSA data base are indexed by 

fj 	 subject experts using a well tested and controlled indexing vocabulary, we 
believe that it should be possible by careful profiling to produce high quality 
output for the users of the service. 

There are four important steps in profiling; 
Gathering the information on the user's interests. 
Structuring this information into search questions. 
Gathering and evaluating user response. 
Refining the. profile by use of the information from the response. 

Steps b, c, and d can be recycled until the user is satisfied with the quality 
and quantity of the output he gets from the system. It must also be recog-
nized that profiles are not static: changes in user interests must be re-
flected in corresponding changes in their profiles. 

The first step, that of data gathering, may be carried out in a variety 
of ways. We have used written statements from the users, structured 
interviews, questionnaires,. selection of Thesaurus keywords jointly by 
user and profiler, and combinations of these. We believe that a well de-
signed interview techziique is the best. At the time of the interview the 
general features of the SDI system are described to the user, and he is 
given information about the content of the NSA tapes. The interviewer 
points out that the documents on the tapes are indexed by experienced sub-
ject specialists on the basis of terms from the EURATOM Thesaurus, not 
on words from titles or abstracts. It is emphasized that his profile search 
questions will be framed in terms selected from this same indexing vocab-
ulary. He is shown sample profiles and SDI notifications. A number of 
questions, are then asked to get information on the user's subject interests, 
his use of the literature, what secondary sources he uses, documents he 
has written recently, etc. A more detailed description of the procedure 
followed is given in Appendix A. 

The second phase in profiling is the structuring of the information 
gathered from the user into search questions. It is very important that the 
profiler be completely familiar with the EURATOM Thesaurus and its use, 
and with the NSA categorization scheme. Experience as an indexer is very 
helpful. In addition to the material gathered at the interview or from other 
sources, the profile. makes use of the EURATOM Terminology Charts and 
statistical data on the frequency of use of indexing terms in NSA. We have 
evolved, the procedure for profile structuring that is given in Appendix B. 

After the draft profile has been put into form for machine search it is 
run against an NSA tape, and the notifications produced are examined. The 
results are used to make any obvious improvements in the profile. The 
improved profile is run and the resulting selection from the sample NSA 
tape and the profile are reviewed with the user. His response is used as 
the basis for further profile refinement. Subsequent to making the profile 
changes based upon this first feedback from the user, the user is added to 



the regular notifications service system. Henceforth he is sent semi-
monthly notifications routinely by mail. An evaluation form regularly ac-
companies the notifications. Evaluation forms returned by the user are 
employed in making further refinements in his profile. At our Laboratory 
the average user profile has five or six questions with a total of about 35 
terms. 

We have developed a procedure for profile refinement upon the basis of 
our experience with local users. Most problems fall into five categories. 

Too many citations (over 50) are selected by the profile. One first 
checks the frequency count list to determine the high-frequency terms and 
tries to limit their effect, either by separating them into different groups, 
or by replacing them by low-frequency terms, or by adding terms or cate-
gories as restricting measures. Also, one looks for citations not in the. 
user's field of interest and identifies the terms that produced these citations. 
These terms can then be eliminated or replaced by other terms, .category 
restrictions can be added, etc. 

Too few citations are selected by the profile. In this event one can 
remove limiting or restricting terms and categories, add categories as 
single-term searches, or break up combinations of terms.into single-term 
searches. 

C. Questions are redundant- -i. e., the same citation is selected by more 
than one profile question. This problem can usually be solved by compress-
ing the various term combinations into a single profile question. 

Citations are selected by only a portion of the profile questions. The 
remedy is to treat the low-producing profile questions by the procedures 
given under item b above. 

There are too many "no interest" evaluations, as indicated by evalua-
tion sheets from the user. Our approach in this case is to make a tabulation 
of the no-interest citations and examine the reasons for their selection. The 
index terms in the profile that produced these citations are studied with a 
view toward either eliminating them replacing them by others, or combining 
them with other terms. 

The refinement process may be recycled as many times as required. 
Follow-up interviews may be necessary to help in eliminating particularly 
difficult snags. 

All users are requested to notify the SDI system operators of changes 
in their interests that would necessitate changes in their interest profiles. 

ECONOMICS OF THE SYSTEM 

Cost information is gathered on the operation of the system. For ex- 
ample, we record the computer time required to prepare the search tape 	 4.4 
from the semimonthly NSA tape supplied by the AEC. This is one of our 
largest items of cost because of the amount of processing required to make 
a tape usable on our CDC -6600 computer from the tape prepared on an IBM-
360 computer at Oak Ridge. The cost of preparing the search tape depends 
on the number of items in the corresponding issue of NSA, but is independent 
of the number of users in our SDI system. It averages about $42 per issue, 
based on our computer charge rate of $155 per hour. The library author 



index is prepared at the same time, but the cost is small and so has not 
been separated out. 

The average cost of running the search-sort routines is about $0.90 
per profile per issue of NSA for a user group of 70. Because the system is 
experimental we have placed no limit on the number of questions or the 
number of terms in profiles. The largest profile contains 1.5 questions with 
a total of 1.084 terms: the smallest profile consists of one question with a 
total of one term. The issues of NSA also vary in size from about .1800 to 
about 3000 items, averaging about ZZOO items. 

The total cost for the first 100 users is currently averaging about $1..70 
per user per issue of NSA, or $3.40 per month. The total cost per user de-
creases with the number of users because the cost of preparing the search 
tape is spread over a wider base. There is no cost included for the input 
tapes because they are provided free of charge by the AEC. 

There are several approaches one might take to reduce the cost of SDI 
service. For example, a group profile could be used to replace the indi-
vidual prfiles of users working in small, tightly knit research groups. Or 
limitations could be placed on the number of questions or the number of 
terms in a profile, or both. Another possibility is to have several options 
available so that the user .can choose which quality of service fits his infor-
mation needs and his pocketbook. NASA management came to the conclusion 
that their centralized SDI service was too costly and consequently decided 
to offer NASA SCAN in its place. We believe that some of the alternatives 
mentioned above in a decentralized system would reduce costs and produce 
a better service than SCAN. We plan to investigate this matter. 

We have only approximate costs for the other operations, such as pro-
file data gathering, profile formulation, and analysis of user response, be-
cause the system is experimental and some of these operations have been 
mixed with the development of procedures and the study of the indexing 
quality. However, we can give some approximate figures for the amount 
of time required for a documentalist to perform these operations. 

Interview and data gathering on users interests 	Z hours 
Preparation of the draft profile 	 4 hours 
Testing and refinement of the profile 	 4 hours 

As yet we do not have much data on the cost of doing retrospective 
searches with the same programs. The questions can vary so widely in 
such respects as their complexity and the time span to be searched that it 
is difficult to determine average or typical search costs. 

DECENTRALIZED INDEXING IN RELATION TO SDI SERVICE 

The knowledge and skill of the information scientist who prepares SDI 
profiles and retrospective search questions contribute much to the quality 
of the search results. We believe that an important benefit of the decentral-
ized input plan of INIS is that trained indexers will be available in many 
places to assist with profiling  and question formulation for machine search-
ing. 

Our experimental work on decentralized input to NSA has convinced us 

of the value to an SDI system of having the information scientists who are 
responsible for the preparation of input to the data base also be concerned 
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with the retrieval of information. They have a thorough knowledge of the 
indexing vocabulary and guidelines for input to the data base. Their experi-
ence in the analysis of the subject content of scientific documents is directly 
applicable in analyzing the data on SDI user's scientific interests, and in 
formulating SDI profile search questions with terms chosen from the index-
ing vocabulary. - 	 - 

The indexer also profits from this association with the information 
user. He sees first hand how his indexing influences the results of searches. 
He can get the direct reaction of the user on such matters as the quality of 
the input and output in terms of the scope of coverage, the timeliness, and 
the adequacy of the subject analysis and categorization. 

In the course of our study of problems of decentralized input to NSA we 
are working on aids to indexers. Some of them can also be of assistance 
to the searcher. One such aid is a collection of subject-centered vocabu-
laries to supplement the Thesaurus. Subject-centered vocabularies are 
concentrated lists of 400 to 600 Thesaurus terms that form the core vocab-
ularies for various subject areas. Because the terms useful for a given 
subject are extracted from the alphabetically arranged 12 000-term, multi-
disciplinary EURATOM Thesaurus, the specific terms needed for a given 
document are more available to the indexer or profiler than they are in the 
full thesaurus. In addition to their usefulness to indexers and profilers, 
these concentrated vocabularies can be formatted to make possible the use 
of mark-sensing readers as input devices for keyword indexing, thereby 
reducing input cost. Because only the positions of the marks are important 
in mark sensing, the vocabulary lists could be in any language. 

A variety of forms can be used for subject-centered vocabularies. For 
profile preparation, we have employed a straight alphabetical listing, from 
which easily remembered nonconcept terms, such as chemicals, have been 
removed. When the hierarchical posting is added to the alphabetical lists, 
microthesauri are produced as a further refinement. Perhaps the most 
valuable are the categorized lists, in which similar terms are clustered. 
An example of such a categorized list, in a form suitable for use as an in-
dexing work-sheet for the Atomic and Molecular Physics subsection, is 
shown in Fig. 4. On this form the hierarchical posting has not been included: 
such a task is easily done by computer. If properly prepared, this form 
can make it easier for the indexer and profiler to find the appropriate index 
terms. 

Computer programs have been written to generate subject-centered 
' vocabularies' from our file of NSA tapes. In addition to the lists of terms, 

the programs give the frequencies of term use. Several forms of output 
are available. The programs have been used to produce 1.7 vocabularies, 
some of which have been applied to preparation of search profiles. All 
lists of terms studied have small enough core group of terms that it is 
possible to make up subject-centered vocabulary check lists that are corn -
pact enough to be useful. Furthermore, the vocabularies change slowly 
enough that'revisions need be made only rather infrequently. 

The advantages to SIDI service of decentralized input to the data base 
are realized irrespective of whether the actual machine searching is 
carried out locally or centrally, as long as the formulation and refinement 
of the profiles are decentralized. 



Ats_uio Sod Molecular Physics Vocabulary Cheik List 

(5obueetlou 322) 

Categories: 

32.21 Beassu--propertima of and inter- 
actions with Solids 

32.22 Properties (GocLadiog spectro- 
scopic) of atoms and molecules-- 
measurement and cslculntios of 

32.23 1*5Gm and mucnio atoms and sole- 
cules; positronium and rnuonium 

32.21 ColliSion phenomena; gas-phase 
reactions 

32.27 Atooic and molecular theory-- 
genernl theory 

5, 

'1 
CO1H4ON MATERIALS 

i.IXALI 14ETAIS 
ALIRVINUM 
AINSOXIA 
ARGON 
BERYLLIUM 
BORON 
CARBON 
CARBON DIOXIDE 
CECIUM 
DEUTEBIUM 
SANITARIUM COMPOUNDS 

(to indicate Ass-
teriam SARatOGa-
tion) 

NDLIU1-1 
SELIUM I 
SYIRUNEN 
KRYPTON 
LETSIS14 
MERCURY 
METHANE 
NEON 
NITBAGEN 
NITROCEI1 OXIDES 
OXYGEN 
POTASSIUM 
BARS EARTHS 
RARE OASES 
RUBIDIUM 
SODIU14 
WATER 
XENON 

PARTICLES, ATOMS, IONS, 
MOLECULES 

ANIONS 
ATOMS 
BETA PARTICLES 
CATIONS 
CHARGED PARTICLES 
DEUrEB UN S 
ELECTRONS 
HEAVY IONS 
TOSS 
MESIC or MUONIC 

ATOMS 
MUSIC or MIJONIC 

MOLECULES 
MUONIUM 
PHOTONS 
POSITRONIUIV 
POSITRONS 
PROTONS 

GENERAL PROPERTIES COLLISION PROCESSES 

ANGUlAR MIIIESTUM ElASTIC SCATTERING 
ENERGY GLORY EFFECT 
ELECTRON TEMPERATURE INElASTIC 
FRESUESCY SCATTERINC 
KINETIC ENERGY RAINBOW SCATTERING 
MASS RAOISASER EFFECT 
NOMENTIEG RESONANCE 
TRAJECTORIES SCATTERING 
VELOCITY SCATTERING 

SMALL ANGLE 
ANGUlAR CORRELATION SCATTING 
ANGULAR SISTRIBSYSOB 
ABISOTI5OFE 
ASYRRIETRY 
COUPLING 
COUPLING CONSTANTS 
DEPOlARIZATION 
DISTANCE 
SISTRIBUTION 
EFFSCIENCY 
MOTION 
ORIENTATION 

L4RIIATION 
RESONANCE 
TIME DEPENDENCE 

BINDING ENERGY 
DIPOLE MOMENTS 
GLECTRIC DIPOLE 

MOMENTS 
GYROMADNETIC RATIO 
LiNDE FACTOR 

- (g-factsr) 
MAGNETIC MOMENTS 
MULTIPLICITY 
OCCUPATION BlINDER 
QUADRUPOLE MCMENTS 
QUANTUM NUMBER 
SPIN 
NAVE FUNCTIONS 

ANON DAN CE 
(concentration) 

HIGH TEMPERATURE 
LOW TEMPERATURE 
PRESSURE 
TEMPERATURE 
THIC}U1ESS 

CJEEMICAL REACTIONS 
(rearrangement 
reactions) 

DECOMPOSITION 
ISOTOPIC EXCHANGE 

AUGER EFFECT 
(autolosization) 

CHARGE EXCHANGE 
(electron 
transfer) 

ELECTRON ATTACHMENT 
ELECTRON SETACIEENT 
ION-ELECTRON 

- RECOMUINATION 
ION -ION 

- RECCS.AIINATION 
IONIZATION 
PENNING EFFECT 
PUOTOIONICATION 

ASSORPTIOR 
ANNIHILATION 
CAPTURE 
EMISSION (clectroon 

or photons) 
ENERGY TRANSFER 
EXCITATION 
FINAl-STAlE 

I S:ERA:TI 053 
INTERACTIoNS 
RELAXATION 
TRANOITIUNS 

COMFION EFFECT 
RAYLEIGH SCATTERING 

NOIRVARYRIENT 
SECONDARY EMISSION 
SLOWDOWN 
SPJTfERING 

-- 	Fig. 4. 
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MooUe:e,:t lUe,itlficatiOs Number 	 - 	 SEARS (use 10: -  buses and 
for incoming part-
icles) 

RADIATIONS ATORI 	ASS MOLECULAR 
PISOFEI:TIEA 

SRAMOSTPAHLUIbG EIUITEII 

GEE-A RADIATION COEFFICIESTI ATOGIC SlIMNESS 
ISPRIRES SASIATION FRANCE -CONSOS SONS ANGLE 
LIGHT (visible PRINCIPLE SONE LEUGTUS 

- ruliatisu) OSCILLATOR UTRUSGTU 10150115 FORCE 
GICROWARES OELECTIOS RULES JIESLE SIOININTS 

-RADIO EAVES DYSSOCIATIOS ENERGY 
ULTRAVIOLET FIJI STRUCTURE ELECTRIC DIPOLE 

- RADIATION UIPIRFINE UTRYCOJRI NCN€STS 
RADIATION ISOTOPE SSYFT ELECTRON AFFIISITE 

LOIN SHIFT ELECTRON DENSITY 
SPECTRAL SHIFT - (also plasma) 

FIELDS 	 - STARVE EFFECT INTURATOMIC 
SIEMAJ1 EFFECT DISTANCES 

ELECTRIC CHARGES IONIZATION POTENTIAL 
ELUCTRIC FIELDS DOPPLER EFFECT MAOSETIC MOMENTS 

- 	ELECTROMAGNETIC LXIII BROADENING 1EJCLXADS ALIGEMENT 
- FIELDS 	 TWILYTS (line wIdth) NUCLEAR MAGNETIC 

ELECTROSTATIC FIELDS 
MAOSETIC FIELDS 

5-IGMENTS 
cc 

STATES OP HATTER 	- - 
- ROIARICRBILITV 

- 	 - 	 - 
CRTSTALS (list 	EJERGY LEVELS INS 

.. 	 - 
ELECTRONIC uTRUCTUSE -IUADRUTOLE MOMESTS 

structure if SPECTRA 
SORE FUNCTIONS 

- 
posalble( ATOMIC MODELS 
FOILS EXCITED STATES NORVI4ITEH EQUATION - 
MONOCRYSTAIA 1EETASTANLE STATES SONS-OPPENHEIMER 
POWDERS 	 - - F-STATES - 	- 	APVYOXL-IATIOS - 	- 
SOLIDS ROTATIONAL STATE COIIFIGURATION  
SURFACED U -STATES INTERACTION  

VINRATIONP.L STATE CORRELATION ENERGY  
LIQUIDS - SENSITE MATRIX  
GASES COUPLING ELECTRON CORRELATION 
VAPORS ENERGY LEVEL HOEING GAUSSIAN ORBIYALS  

- 	- 	- YSTEDACTIOUS - GOLSIGONE DIAGRAMS  
AFTERGLOW LEVII, CROSSING ANSTRES-FOCE METHOD - 
ELECTRIC DISCHARGED LEVEL VISTAS ICSITLER-LOI1DON  
GLOW DISCHARGES LIFETIME THEORY  
PLAOMA - SYUARAAD 
POSITIVE COWAN ARSORFTION 

- 
COORDINATES  

DIPOLE TRANSITIONS L-I COUPLING  
ADSORPTION (to 	- El-IIJSION (photons •NIJLLIKRN ADALISIS  
indinate adsorbed - or ALectrcos) OCCUPATION SUMNER  
materialc( EXCITATION OREXTALS - 
MIXYORES FLUORESCENCE NUMBER _QUANTUI-1 - 	- 
SOLIJTIONS - SUADNUPOLE HESOIIRDICE 

- cRA1VOITIONS SELF-CONSISTEIIT 

SPECTRA FIELD 
- TRANSITIONS 	-- 	- SLAYER DETERMINANT 

SLATES INTEGRALS 
- AUGER EFFECT OUSTER OREITAES 

(sutoioolcntion) SPED-GREET - 
NOSIER LINES INTERACTION 
COSTER-KBOIiIG SPIN-SPIN 

- - TRANSITIONS IRTUBACTION 
- LYMAN LINES TROHAS-FERIO MODEL -- 

- RYDRERG EQUATIOII HAVE FGIICTIONS 

WAVE PROPAGATION 	- COLLISION TIIAORI UTHEMATICS DEVICES 

DIFFRACTION SORB APPROXIMATION ANALYTICAL SOLUTION DRIFT TUNES 
INTERFERENCE DASA SPPROEIIATEON VTIIEPTOTIC SOLUTIONS ALECTROS SOURCES 
MODULATION IMPULSE BOUNDARY CONDITIONS 10N SOURCES 
OSCIE.LATIONS - APPROXIMATION CORRECTIONS 	- LASERS 
REFRACTION IKIE APPROSIIIATIOR CORRELATION FUNCTION 

- - EIIENFIJNCTIGNS MASS SPECTROMETERS 
EIEENVALUEU SPECTROMETERS 

COLLISION PROPERTIES EISENVECTORS - 	- 
GENERAL THEORY ENVATIONS (only for - 

CROSS SECTIONS - sea equatIons) TECSEVISUES 
SIFFEBIIITIAL CAGES ADIABATIC GAUSS FUNCTION 

- SECTIONS APPROXIMATION GREEN FUNCTION 
EXCITATION FUNCTION CORRESPOSDuNCI GROUP THEORY (hat 

COINCIDENCE METHODS 

TOTAL CROSS SECTIONS PRINCIPLE specific groopo 
DETECTION 

if ponsibls) 
l€AOSSNSEVT 

ACTIVATION ENERGY INTERACTIONS SEOMITIAN OPERATORS 
MOISITONING 

ENERGY LOSSES aSPV.CTATION NALIJE HYLNERT SPACE 
OPTICAL FIlIPINO 

0-VALUE FIuLD THEORY INTEGRALS 
SFGCTROOCOPY 

TIRVSSSOLD ENERGY HENILTOIVIAS FUNCTION ITERATIVE METHODS 
- MANY BOSE PI5OSLE?-I LAGUERRE POLYNOMIALS 

ISOTOPE INFECTS IEWTON MECHANICS LIE GROUPS GENERAL TERMS 
PRORESIILITT (c1nsI cal 
PRODUCTION ssecSsolos) NUMERICAL SOLUTION SINLIEGRAPEY 

-

REACTION KINETICS F-WAYS OPERATORS (sluorevlcu) 
 (rate oonstoots PABTIA. HAVES POISSON EQUATIONS DESIGN 

order of reaotioo( PERTUDSATSON THEORY - 	PROUANILITY OPERATION 
-YIELD _QUASINS-t lIECSAIIICI RACAH COEFFICIENTS TABLES 

RATLEIGS-SCHROI5- ROTATION GROUP - 
IMPACT FERAl-lITER INOIR FORMULA SERIES EXPANSION - - 
PMSSE SEIFT NEL'TIVITI THEORY SPHERICAL HARMONICS  
SCATTERING AMPLITUDE _E -SAVE SMITTASLIR FUNCTIONS  
SCATTERING LENGTH SCIIROIDDINIER YOUSG DIAGRAM  

- EQUATION  
BOUND STATE T INVARIANCE  
TRANUYENTI TUNNEL EFFECT 	- 
TRANSITION STATE VARIATIONAL METHOD  

INTERACTION POTENTIALS - 

CENTRAL VOSENTIAL  
IIJASU-Sj:IsRi}-SYIENI1AL ------- 
IJAISMVISI: 	SRPEISYIAI_ -- 
INIl-II:MI:I_ISCIIIAIS 

- 
- 	-- ---------- __________._ 

---- -- 
FossIlS 	- 

------- 
LSNNARD-JOUGS  

POTENTIAL 
LOTION FORCED  
MORSE POTENTIAL  
NONCEI1TRJL FORCES 
VAIl DER WARES FORCES 

Typical indexing work sheet. 	- 	- - 

ATOMIC BEAMS 
DESTARON NEARS 
ELECTROR NE.AIVS 
ION SEAMS 
MOLECULAR REARS 
MUON NEARS 
PROTON REARS 
POSITRON SEAMS 

ENERGY RANGES 

ER RASICE 
}EGV RANGE 
REV R.AIIGE 
MILLI NV RANGE 
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CONCLUSIONS 

An information research project in SDI and decentralized indexing at 
the Lawrence Radiation Laboratory in Berkeley has resulted in the follow-
ing developments: 

SDI programs have been developed and are in ue with input tapes 
of Nuclear Science Abstracts to select and disseminate 'printed 
references of interest to Laboratory scientists. 

Techniques have been produced and tested for developing user 
profiles and for subsequently refining and updating them. 

Current computer (CDC-6600)—costs are around $40 per year per 
SDI user. 

Knowledge and experience gained in the process of indexing for 
the NSA tape system are being applied effectively to SDI retrieval. 
Subject-centered vocabularies promise valuable aid to indexers 
and searchersalike. 
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APPENDIX A. PROCEDURE FOR INITIAL SDI INTERVIEW 

I. Describe the SDI system to the prospective 
user and show him some sample output. 

Explain a sample profile to him in detail; 
He should understand how it works before 
going to the next step. Emphasize that the 
documents on the NSA tapes are indexed on 
the basis of terms from the EURATOM The-
saurus, not on words from titles or abstracts, 
and that the SDI selection process is based on 
this same indexing vocabulary. 

Describe the NSA category system, and 
explained to the user that categories can be 
used in addition to or in combination with 
index terms for searching. Choose category 
limitations for the user's profile. 

Explore the user's familiarity with NSA. 
If heuses it, does he scan it for current 
awareness, or does he use it for retrospective 
searching only? If he scans it, does he re-
strict himself to certain specific subject cate-
gories? How many documents of interest 
does he usually find? How many machine 
selections will he consider reasonable to scan? 
This information, though not vital to the pro-
file, gives guidance on what is a suitable 
amount of output for that user. 

Ask the user whether he plans to share the 
SDI output with members of the group heworks 
in, or to use it personally only. In the first 
case explore the size and general responsibil-
ity of his group, and his particular work with-
in the group. 

Next seek detailed information on the 
user's subject interest. To begin with, he is 
requested to describe his work, i. e., proj-
ects or programs he is working on. The in-
terviewer may ask him to elaborate on each  

topic or point, and may ask questions such as 
the following; 

What subject fields or discipline are 
pertinent to your work? 

What specific materials do you work 
with? 

What methods or processes do you 
work with? 

What experimental environments are 
important to your work? 

-What aspects of each topic are you not 
interested in? 	 - 
In recording the information the interviewer 
takes particular note of all words the user 
employs that may be index terms. 

The user is asked to show any journal 
articles, -reports, and books he has read 
recently that represent the kinds of documents 
he would like to be informed of. 

What areas of information of interest to the 
user are, in his opinion, inadequately covered 
in the literature? 

Information about any articles, reports, 
or books the user is in the process of writing 
is asked for. 

The interviewer asks the user to thumb 
through an issue of NSA and pick out documents 
of interest in each of the subject areas he has 
described. If the reason for the choice is not 
clear, the matter is discussed. 

Ii. The special search elements available 
are explained and the user is asked to specify 
any requirements on language of the original 
documents, corporate authors, countries of - 
affiliation, orjournal titles. 

APPENDIX B. PROCEDURE FOR PROFILE CONSTRUCTION 

List each topic or subtopic mentioned by 
the user. 	 - 

Start with the first topic and select the 
term or terms from the Thesaurus that best 
describe this topic. Avoid extremelygeneral 
terms and favor terms of narrower scope. 

Look up each term in the frequency list for 
its frequency count and identification number. - 
If the frequency of occurrence is low (less than 

O per issue), consider using the term in a 
one-group question--i. e., not pairing it with 
other terms. If the frequency is high (more 
than 10 per issue), it should be paired in a 
logical product with another term. 

Group the terms into Boolean statements, 
preferably two groups at first, thus forming 
the first question. 

Select additional terms which can be 
grouped with the above terms as alternative 
selections in the Boolean statements. 

Make several separate questions rather 
than one complex one; they can be combined 
later. It is easier to detect errors or the - 
need for additional terms in shorter questions. 

"NOT" terms should be handled very cau-
tiously at first. They can be added later as 
necessary. 	- 

Repeat the above steps for each remaining 
topic of interest to the user to complete the 
first draft of his profile. 

Look up the indexing for any documents the 
user picked from NSA to discover any terms 
that should be added to the profile to retrieve 
these pertinent documents. 
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This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting on 
behalf of the Commission: 

Makes any warranty or representation, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any in formation, 
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or 
Assumes any liabilities with respect to the use of, or for damages 
resulting from the use of any in formation, apparatus, method, or 
process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" 
includes any employee or contractor of the Commission, or employee of 
such contractor, to the extent that such employee or contractor of the 
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract 
with the Commission, or his employment with such con tractor. 
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