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APPENDIX 1
COMPUTER FILES AND PROGRAMS

It 25 obvious that (he numerous mechanieal retrieval runs performed
dur}ng the test of the prototype antomdded system required a large amount
of programan effort, Becouse this effort, valuable as it is, will
not contribute to the day to day aperation of the second-generation
system. 1t has been onitted from-the following tist which contains only
such computer files and programs as will assure the effectiveness and
erficiency of the ABC storage and retrievat method, The different pro-
grams wriften in COBOL are as elements of one integrated sysiem ready
to be compiled and Lo perform all required operations and produce all
required products in one continuous process®?,

The current computer programs completed or nearing completion produce
und mauintain the following mognetic tape files: :

1. the ABC descriptors in their unrotated form by alphabetical

accession and identification code

2. the ABC descripturs alphabeticanlly sequenced by rotated key--

words as a result of Kch—program processing

3. the dated ABC descriptors withdrawn from the active file by
subject terminoloegy or subject date combination and in unrotated form
as File No. 1

4. the ABC descriptors related to selected subject categories
in the format of File No, 2

5. the complete bibliographic information (subdivisions by fields,
personal author, corporate author, title, contract or project number,
year, security classification, cach one directly accessible) for the
active library holdings ; its primary orguanization by type of publication:
reports, books, periodicals and periodical articles, etc.; and its
secondary organization by shelf or accession numbers

6. the inventory of all bound book and periodical volumes by
shell number

7. l"hc Litle information withdrawn from the active File No. 5§

-8, authority list of corporate author names and name variations
organized by identifying code

9. index to periodical titles organized by the procurement source

r9
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0, category mues avrvanged by category coges

H,  usterisk teems and descriptor ABC codes = an iadex retereing
to tne full-Tength ABC individual deseriptors as well as to the catalog
entries of corresponding titles

12, SDI printouts: user profiles accept: (a) a combinaticn of
ofne spocificd cuategory and of (b) keywords in one particular category
dictionary , :

The programs lisiced above generate the following printouts:

1. lists of unrutu(ed ABC doscriplbrs arranged by codes and
indivectly by date

2, 'alphubcticul index to terms contained in hyphenated phrases
3. ABC desceriptor dictionaries in rotated format in alphubellcbl
sequence by keyword, for entire collection, for categories, and for

retired materianls

4. accessions-bulletins of two-column printout with category
headings inserted from File 10 above

5, conplete sets of catalog cards ready for filing into personal
author, corporate author, title, subject, parameter, ABC-subject, con-
tract or project number. AD-number, etc., catalogs and shelf lists

6. rotated title list (one-line KWIC program)

7. cumulative document title cnthlog in book form by accesssion
or bulletin number

8. cumulative rotated title listing for books, reports, ete,
in KWIC format

9, 1lists of periodical holdings

10. periodical title lists by renewal date and vendors' names
11. punched cards for all issues of subscribed periodicals
12, 1ists of titles wiihdrawn from current files

13. catalogs Ffor historical files

70
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LI, catilogs of all titles requiring downgrading or sceurity classi-
lication ‘ :

15, corparate author uhlhnrily lists in 3 x 6 card format

16, corporate author cross references on 3 x 5 cards. to he filed
in catalog

17, peritadicatl vendor lists by vendor code as well as by vendor
name

18, texts of subject categories used as headings in accession bulle-
tins and as titles of category ABC dictionaries

19. title catqlogs arranged by ABC descriptor code
20, title catulogs areanged by shell number

21, tists of periodical issues not received (to be mailed to
vendor)

22, rrequency countsof documents broken down by ABC code within
euch category

23. lists of keywords by (ategorxos with frequency counts of related
documents and descriptors (duxumonts us well as descriptors are ldentlfied)

The cntcgory term dictlonaries and their frequency counts will be
used (u) to assist! the professional man in entering the system from a
terminal provided with teletype or electronic display receptzon equip-
ment; (b) to develop vector numbers by u mechanical process that is to
repluce the psychometric evaluations and to organize the content of 4
the collection under the assumption that this preparation and integration
of information estublishes multiple links to subjects of interest and
‘prepares a spatial distribution or classification for effective mechanical
retrieval; (c) to produce continuously changing measures of relatedness ,
as well as of significance, to automale step by step the development of
and the assignment to categories; and (d) to standardize the descriptor’
phrases. their linguistic components and their syntax by performing as
a cumputerized effort the editorial changes of the analytical statements
(ABC descriptors) through comparison with the information stoved in
a variety of formats. by categories, Lypes of associations and terms
and phrases with frequency counts so that human effort ultimately
will be required only to supplement what is missing in current lisfing
or stored tables.
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In addition to the careful screening process and the organizat ton
of the selected jntormation by a system of overlapping categories {or
more efficient retriceval aperations, the tilter cude discussed tu pre-
vious reports (sec chart 1) wily make it pussible to pin point the type
of publicution, the purticulae phase of the development. and the degree
of difficulty a particulor investygator is interested in studying.
Such an urganizit jon ol the stored relerenees witl hetp etiwinate the
retrtevid of unwanted materials in the manual or automatie retricval
process,




APPENDIN 1
SECOND-GENERATION ABC DICTIONARY

o the numerous computer programs that have been developed the
one o generate the sccond- ga-m-n.nlum ABC dictionary descrves particular
attenton,

The program is operationalé™, A sampie of the dictionary 1s
shown as chart J. The following characteristies of the dictronary are
worth noting: ‘

l} The legibilily is 1mproved by climinating the throw-back.
Instead, overtlow is printed on the subsequent line rather than on the
same line, Markers clearvly indicate the start of cach descriptor,

2. The text of the descriptor following the keyword in the index
window is alphabetized [or 30 digitls to orgunize the ABC descriptors
within the keyword cluster by use of standardized connectors such as
prepositions, participles. and infinitives,

3. The maximum length of the descriplors is increased to 450 by
characters Lo improve the descriptions and to forego the hyphenated ‘ ‘
phrases that were necessary for brevity with the first generation
format, ;

o

¥

4. When any term fails to make a substantial contribution to the
meaning of a given descriptor that descriptor is not assigned to the
cluster for the deficient term. This restriction depending on the
decision of the analysts is essential in contining approaches to useful
information and is utilized in sddition Lo the stop list of permanently
blocked words,

R i T

5. Of the other terms that are also eliminated to streamline and
compact the descriptors we list: (a) lhc parameters that form a scparate
title index (by alphabetized names of mutorialb, cumponents, devices,
otc., subdivided by parameters and sub-subdivided by the numerical values . : ,
in uscending order); and (b) the filter codes (GartH) denoting the
types of publications, and which are used to urganize the title index

. of the ABC subject dictionary,

GRS b

o

o i

6., The size ol the dictionary is further reduced by the use of
. hypheniated phrases., Nevertheless. access to the not-alphabetized
(and thercefore not-clusterforming) component words within these phrases
can be provided through a mechanically produced index of cross-references.,

-}
1Y




7. About 4C to 50 ABC dictionaries in different slightly over-
lapping categories will be issued. This is a by-product of the
vector analysis performed (pages50to 51) for automated retricval opera-
(The analysts relate each document to 10 to 15 of about 190

Cenmpilation and printing of the ABC discriptor dictironaries
important

tions.

categories.,
and the ABC term dictionaries for the entire collection and

categories. the nccession bulletins, current awareness listings, various
forms of card and hook catalogs are automated. The retrieval operations,

however, can bhe performed manually.*

. This semi-automatic hethod might be preferable for smaller organi-
zations without computers of their own, especially if they have some

access to a computer center.

74



T S T S TR AT S i A N € 3 e e e e s e e oo

APPENDIX 111
THE MECHANICAL STANDARDIZATION PROCESS FOR ABC DESCRIPIORS

To illustirate the mchanical standardization process we consider

. the following one-sentence abstract of a paper. "A parallel spiral
antenna systew with immunity to nuclear-blast gamma radiation was

~designed for a chirp-radar fuze in a Nike-X antimissle missile.” In
the process of transforming this sentence into an ABC descriptor, the
verh phrase "was designed” is replaced by the noun "design," so that
without change of meaning the ABC descriptor will read: 'Design of a
parallel spiral antenna system with immunity, etc."

To standardize this or any other ABC desceriptor and to produce
a structured description, two lactors are of pre-cminent importance.
“the logical sequence of the component ideas and their verbal cxpressions,
and the consistency of connectors (prepositions, participles, infinitives,
cte,) which combine the component ideas with each olher and produce
‘the conceptual entity we call an ABC structured abstract.,

The HDL method is implemented by providing a questionnaire for the
research analyst, The questions must be broad enough to cover every
subject detail encountered and they must be arranged in a sequence in
which concepts are strung together to Corm logical unambiguous ABC
descriptions. Moveover, each individual question must relate to one
,Standardlzed connector in order that the computer may produce structured
'(ABC) descriptions from the input of the encoded answers which the
analysts have recorded on the questionnaire. In filling out the
questionnaire the analyst will consider the questions merely as constant
reminders to cover all essential aspects that a given document may con-
tain; butl he will remain completely unaware that the questions arranged
by letters or numbers will encode his answers, and that the code will
not only determine the order, but also the connector the computer will
use in compiling, completing and printing the English language descrip-
tion. The analyst will also not be concerned with such details as
to whether some questions must precede, and others follow, the main
subject of the description in order to generate the standardized sequence
of the component clements,

For a very general understanding of the properties and the potential
of structured-abstract approach we present on chart D the still experi-
mental questionnaire currently used by our analysts.

Furthermore, the manual will contain refercnces that lead the analyst

to the_pnrticular category-term dictionary in which poertinent standardized
terminology has been organized by computer,

75
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SThe actual questionnaire forwm which the research analyst will
interpret is a matrix with a number of columms. to assure unambiguous
answers.  On charl E we 1llustrate the worksheet completed by an nnalys(
who procebsed the subject content of the paper listed above. The first
column is used to recnrd all the answers relating directly to the
main subject: "antenna”; the second column (2a) to record the answers
related to (or moditying) the term "tuze"; and the third column (2b)
provides an unswer that modifies the term "radiation”; and the last
column (3) the word "missile.”

The governing subject of the main set as well as of the subscts
is indicated by a subsequent colon, All terms and phrases in each set
or subset (divided by hyphens) are directly and exclusively related to
the respective governing subject.

'thn placed into sequence and combined by standardized connector
terminology the computer will produce an ABC structured abstract that
reads: "Design stuly of parallel spiral antenna: in fuze, resistant
to gamma radiation fuze: 1in anti-missile, using Chirp radar radiation'
produced by nucleur blast missile: Nike-X,"*

* To ollminate any misunderstanding we repeat that in this example
both phrases: "in anti-missile" and uQIng Chirp radar” are modifiers
of the term "fuze."

% The described process has been computerized and tested.
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TEXT NOT REPRODUCIBLE

‘ APPENDIX 1V
DERIVATION OF THE DISTRIBUTION FORMULA

Too acquire o ranl o« fumetr1on that pives the distribation of the
relevant documents of set B amonge the vons relevant set A, we divided
the procedure into m 4+ 1 steps 1n the talluwing way. We ranked titst

B sathin the subset A, of A, Sccond, we repeated this process with

Ay in ~ulset A of A and so en. Finally we ranked Ay within A and
completed a ranking of B in A, For cach step we used the same ranking
function t(x). The location of a document originally located at X

will be aller the lirs('runking procedure :

X, = f(X) = f; (X)

.

After the i'h ranking its location will be at

| Xl = f(xja) = Fi(x)
fngy can be derived from {, thrnugh‘the operation
fa41 (X)) = Eq(£(x))

We assume that f(x) deviated from f(x) = x only slightly and therefore

writce :
i

f(x)

n

x - og(x)
where

g(0) = g(1) =0 (1)
For a sufficiently small « we can write:

f"+1 (x) = fp(x - cg(x)) = f,,(x) - :—;n eg(x)

(!

or
faag (X)) = Lx) = —= ~g(x) (2)

If n is considered a high number and - a small one so that ¢n =y 1is
finite we can transform the left side ol equation (2} into the differen-
tial ratio .
ot i
— = ~glX)—
[N & )‘JX
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For g(x) we substitute 9hv lunction x¢1 - x) (which may be the simplest
way to fulfill the condition of cquation (1)) and arrive at

£ == F(- + ,logi%f'x) . i

n
(=]

The st1ll unknown function F can be calealited because whenever
then F(x) = x. The result is

1
PN = ——— e
- FG T 14eTr-

and therefore

1

(v x) =y = .
1 + exp( - log‘quﬂ

an equivalent of
< - I)Q3 = (- Ve’ (3)
Formu!a (3) vnnu~ a svmmctlv in x and y, the value of + can he replaced
h) formula (3) on page 35,
|

The problem of the distrlbutlon of the rclevant items among the
non-relevant ones in a given collection can also he treated as a dif-
fusion problem where only the productft of both the diffusion coefficient
and the diffusion time is the important element. The distribution func-
tions are more complex, but resemble those developed above. We have '
preferred our method because of its mathematical simplicity. For
high vs, corresponding to small Ds we have the relationship of our
D and t approximated by the formula: ‘

2 -
D = :",__?-. Jt ‘wnere U = 3.1116 , . .
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PARTICIPANTS IN THE CONSTRUCT ION OF THE TEST COLLECTION

Baba, A, J. (BS)

.Boykiu, C, (BS)

Cohen, M, M.\'(M)

. Colbert, R, (BS)

D'Angona. D..S. (BS)

Friedberg, I. S. (MS)

Gibson, H. F. (MS)

Goldfarb, R. (BS)

Hine, M. K. '(MA)'

Isler, W. E. (MS)

Jantz, R. (BS)

Manion, F. M. (MS)

Marsh, D, S. (BS)

Mary, D, J. (BS)

McCall, T. D. (BS) ,
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Miller, J. (BS)

North, 'G. D. (BS)

Patterson, M, S, (BS)

Redcay, P. W. (none)

Riessler, W. A. (PhD) : : ;
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Soper, W. L. (MS) , ' : o =
Tucker, R. W. (BS) : ' .
Tuttle. J. E. B. (BS) o _ , S

Wall, R. E.. ARC (PuD) | " S
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MA or MS 6
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Chart 13,

Categories usoed tor automated 1est,

1)

characteristics, parameters, data

]

31) oscillation

theory, analysis

32) modulation, demoduiation

3

Design, development

4)

electric, electromagnetic

33) transmission, communication
34) detection

5

6)

7

8)

9

magnetic, ferrite 35) discrimination

acoustic, hypersonic, ultrasonic  36) synchronization, tuning, phase
oplical, light " 37) stabilization

photoelectric 38) automatic control
“magnetomechanical, piézo 39) simulation, analog

10)

ther mal, temperature

40) switching, logic

1D

tunneling (tunnel effect)

41) memcry, storage

12

junction (space charge)

42) computer

13)

field effect

43) radar, sonar

14) dielectric, ferroelectric

448) maser, laser _

]

16) |

parametric (varactors,...)

45) space science

capacitors, ...)

linear devices and effects, (resistors,

46) miiitary, weapons

17

diode, rectifier

47 manufaduring

18)

transistor

48) miniaturization

19)

non-linear devices and effects exc.
nos. 17 and 18

49) thin-film

20

functional units

50) measuring, testing, observation

2

circuit

51) improvement

22)

instruments, equipment, appliances
(ready for use)

52) germanium, silicon, selenium

23) systems 53) compound semiconductors
. 24) noise o 54) non-semiconducting material
25) interference, interaction 55 power, energy

26)

reliability, vulnerability, aging,
failure :

56) pulse

27)

isolation, shielding

57) frequency

28)

generation of any kind

58) radio waves

29

conversion of any kind (energy,
frequency, signal, ...} transducer

59) microwaves, millimeter-waves

30)

amplification, gain




Chart C,

L b s o D s A 2 T N

Dependence of Dy(déliqioncy) on progressive acceptance

©of decreasingly relevant documenls as relevant ones,

_ 3
oo, CLASSES | x5, | Din% | ERROR INTERVAL %
R 1196 1.5 Z2.0
1 through 2 12532 | 1.7 Yo.7
1through 3 31628 3.2 Z0.8
1 through 4 44641 | 3.5 Z0.8
1 through 5 54423 4.3 20.9
' 1.through 6 70446 | 3.8 20.7
1 through 7 85141 3.9 To.6
1 through 8 92906 4.4 Y0.7
| 1through9 96611 | 4.7 20.7




Code Questions
What is the main subject?

Chart D, Pretiminary workshecot .

] A N TR B 20y X

A Form of Publication? Work phase? Type of effort? Aof
B Which are the properties, characteristics? adjective phrase |
C  What is the shape, form? adjecti vé phrase
D What is the physical phase? adjective phrase
E Howis it produced, caused? (Tool, method) produced by E '
F Whatis it influenced by or changed by? - influenced by F
G  Whatis it related to? related to G
H  What is it a component part of? being part of H
I Whatis it limited to? limited to |
la  What is excluded? without la
7 What is it designated by? designated J
K~ What is it simulated by? simutated by K
L What s it modelled by? modelled by L
M~ What materials does it consist of? | of M
_____or what materials is it related to?
‘N What components does it consist of? of N
0  What devices does it consistof? of 0
P What instruments does it consist of? of P
‘ © Q  Whatis its purpose? What is it made for? for Q
R What is it resistant to? resistantio R
S What is it vuinerable to? vulnerableto S
T What does it cause or effect? resultingin T
U On what does it have influence .of U
V  What is it performing or operating? particible
W What principle, energy, or instrument is applied? using W
X  What is the reason or cause? because of X
Y Whatis it similar to? like Y
Z Whatis its environment? inor at Z
AA What is the location in space? (Table) “in" "at’ AA
AB~ What is the location in time?  (Table ) "during" AB
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(have 1.1 ’“'"‘i““'ll;‘-‘ awtomat really derrved from ionput. {sihort sample) ‘
A ;
Terms Modified by Associative ABC b
‘ Code  Code ¥
Antenna Design A  CFA 4
Fuze W CFA 4
Gamma Radiation S CFA 4
Farallel C CFA 1
Spiral C - CFA K
Fuze ~ Anti-Missile Missile H CFA :
Chirp Radar W CFA .
Gamma Radiation ~ Nuclear Blast E CFA
Missile Nike-X ) CFA 1
Terms L Used as modifiers of . §
Anti-Missile Missile Fuze H CFA |
Chirp Radar Fuze W CFA !
Design Antenna A CFA
Fuze Antenna H CFA
§
Gamma Radiation  Antenna S CFA i
Nike-X Missile J CFA
Nuclear Blast Gamma Radiaion =~ E ~ CFA
Parallel | Antenna C ~ CFA
Spiral ~ Antenna C CFA
85
.W. : »
) YL [




ERE. T

Chart G, Flowctar: tor avtomat be standard. o .on of
syntagmas (ABC descrrprors),

: 1. ORIGINAL ABSTRACT

Crystals produced by the C2ochalsky process frequentty show twin boundaries. An experiment
vas conducted by which twins in Lanthanium - Aluminum - Oxide were removed by the appli-
cation of modest stress at room temperature. The paper describes the detwinning method.

11. CONTENT ANALYSIS

Crochalsky Frocess

La - Al - Oxide

B. Format of Computer-Stored Analysis faken from worksheet)

1A . Description ; 3 Single
1B~ Mechanical 28 Modest
1/*  Detwinning 21E* Stress : 31AA° Crystal
1€ Stress * Czochalsky
3M  La- Al - Oxide
22 Room Temperature
1AA Crystal

H1. COMPUTER PROCESSING METHOD ttransfor mation of 11.8.)

Step 1: Introduction of Standard Connectors and Pretiminary Arrangement:
Description of Mechanicat Detwinning produced by

(1E) Siress in Crystal
@811€) Modest Qz_: 1€} Room-Temperature (3C/1AA) Single™ (3E/1AA Produced OM/IAA) Lanthanium
by Czochalsky Process Al - Oxide

Step 2: Intermediary Process: Modifiers and their standard connectors are properly sequenced, those
) coded A-E in front of, all others behind the term that is modified.

Step 3: Standardiad Computer Product: “'Description of mechanical detwinning produced by madest stress
at room temperature®, in single crystal produced by Czochalsky
Process of Lanthanium - Aluminum - Oxide".

“The comma indicates that the subsequent phrase is directly related to the main subject
* r'detwinning™), but its component elements refer to the main subject of this particular phase Mcrystal™).

36




Cihart N, i bior codes,

ek D R i B e d B R S PR R e
.

A State-of—the-art surveys

B Bibliography, abstracts

C Collections, proceedings 3
D Design, development and engineering studies and reports
E — Elementary, popular, introductory studies i
F reasibility studies §
6 Graphs and tables %
H Historical studies
J DiciiOnaries, fexicons {
K Computer programs and simulation ;
M Mathematical and statistical studies :
P Production engineering g
Q | | g
R Research: applied and theoretical 1
S Standards, specifications

T Tests: laboratory

U Tests: field

Vv

Test equipment and procedures

- 87
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RECALL p ~——=

RELEVANCE p—

Figure 3 ' .
Figure 2

Figure 1. Two dimensional presentation of ranked order output,
Figure 2. Normalized ranked-order output as presented in figure 1,
Fi;ure 3. Relevance-recall curves derived from formula (1).
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