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ApPI:NDIX I
COMrIT I'IIF[S AN!) PROGRAMS

It Is oIV Itl.m Ill.stI h..* li1IIIWI'41t i Pi et-. l 4 ihai ival ret ri eva runs perrormed
diring the Is. I *i fi,. plroltl i pl. .1 Ilmlni5 n I sy vin ' rei n ireB I a large ainiiiiiit

id1 I ' #,,ranvim l e i l'f. .rt I u.ss. tlt.t I s('1,4ffo 1t va llim hli1 a i is . wIll
not Ecl 'lt ril)ilut.c (o Ihe daV I, day opcrat i ll or the se Cg)lLIencr-i lion

syst em. It has hbee n iII I'monm .t ht. foll.'m it ng list which contains only
sltlih c(iimput el" Ilv, mid l)rgra ':Ill as will asstare the effectiveness and
4rl'icitn(y orf Ilt-. AI(' slorage tld retrifeval i ethod. Tie diffferent pro-

gr:uws writlu In ('0110, ,ie its elements of one integrated system ready

to be caompiled and 1o, perform all reqlired operations and produce all

required prxoducts il tone coti nuous process 5 71.

Tie current computer programis conpleted or nearing conpletion produce
unld malntain the: fol'lowing imaignet le tape riles:

I. the ABC( descriptors In their unrotated form by alphabetical
accession and identification code

2. the ABC descriptors alphabetically sequenced by rotated key-'
wor-A'S as a result of KWIC-prograrn processing

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 the dated ABC descriptors withdrawn from the active file by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

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

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

6. the inventory of all bound book and periodical volumes by
shelf luumlllj t"

7. Ihe I.i Ile iifmortiatloan withdr:wm from the active File No. 5

8. authority list or corporate author names and name variations
organized by identifying code

9. index Io periodicul titles organized by the procurement source

f.9



: i t.* Itit," t'ull-lo nglh li LK' Jtid vidtihi I :I;cri t, .- ; We.l I l as I Ih, t. 1 t' l ogl
:..,:::ell rit;,vs (Ilf ('Or 't,. P-)dn R Rigl, I J t |e.s

- -II: ~12.  SDI ptriltts|u|:< s l (s profi'les atccep.lt: -a 1 il omhl|)ital jf;n of|

";- ~~one spec-i fied clttlt*l' ild tot? (U) keyworlds in! one partic:ular va legtrN
ii" ; : d ivc t i oila ry

' T~~~~'liv p~rogl.,.ms I is;-,d .1l141ve gt, nerulte the f'ol lowing prin~touts :

I . lists of" 111r1,ltate;d AB doe ri lt ors arranged by codes alnd

indirectly by date

2. alphabetic'al index to terms contalined iln hyphenated phrases

3. ABC desc.rtptor diet io~naries in rotated format in alphahol lcaJ

.secluenco by keyword, fotr entire collection. f'or categories.. and for
retir |ed nm tort i .

• 1. access ions-bu Ilet ins of two-column printout with category
headin~gs inserted from File 10 above

5. complete sets of catalog cards ready for filing into personal
iautha)r, c:orporate author, title. subjec:t, parameter, .. AB-sub.ject, con-
tract or project number. AD-number. etc., catalogs and shelf lists

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

.7. c:umula|tive document title catalog In txuck form by accesssion

or bulletin number

8l. cumulative rotated title listing f'or books, reports. etc.

in KWIC format

9. lists of periodical holdings

10. periodical title lists by renewal date and vendors' names

12. lists Ior titles withdrawn from current files

13. c,:..ttalogs for historical files

70
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1.1. tiat l log.s .l :ill I it l.s re'luijring (14)wllgi-adi ng lot .:elkurilly Ul ..i -
lcal ioll

15. c'rptirt. mitliit r aultiirity I -. it l :1 x 5 ca d Iorw-trat

16 . I Di4apair'l I il li .' I '', e r reli.ti'ttrt,' s in :1 x 5 ca rds t tobe 1 ' i led
ini (:ela llog

17. p lie r i 'll .Itol v t -,l" lilst.s hy vet il t" ir 'odt s .1: we iI liv Vendolr>
IIafiei

18. texts ,il* sulject Catl.tg4irie used i.s headings it accessIion bul le-
tilns slid as lit ltls of eategory ABC dictionaries

19. i v tca t'. I gs alrrnged by ABC des, ti Ilor code

20. title -al *logs atrsri-nged by shelf numiber

21. Iist. s,1 periitdcal issues not received (to be iutled to
vendor)

22. frequency countsot documents broken dowi by ABC code within .

each category

23. lists or keLvords by categories with frequency counts of related
documents aind descriptors (documents ts well as descriptors are identified)

The category term dictionaries and their frequency counts will be
used (a) to assisf the professional m,:n In entering the system from a
terminal provided with teletype or electronic display reception equip-
ment; (b) to develop vector numbers by a mechanical process that is to
replace .1i1. psychometric evaluat ions and to organize the content of
the collection under the assumption that this preparation and integration
of information establishes nultiple 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 automate stop by step the development of
and the assignment to categories; and (d) to standardize the descriptor'
phrases, their linguistic comp inents and their syntax by performing as
a computerized effort the editorial changes of the analytical statements
(ABC descriptors)' through conparison with the information stored in
a variety of forlmats. Iy categories, types of associations and terms
and phrases with frequency counts so that human effort ultimately
will be required only to supplenment what is missing in current listings
or stored tables.
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lit add i iml I tlu I r uIM e.uI g, atl ite Mirgaili ~znt I ti

MOrM cfrjIc jelnt r-et *i-ev'I ipcr ieons * liteI Ci t.et code' discissied illI)S

y1OUS1 rep"' tl-.c (s~ee chol 't I wt l 11u t I ~it' Ipos ii I 14) I pin pii (lit I 1)4

of dtii et ilto.y tilt part'lai i.11 Ik.sq 4ti le I do, it plil. alld ti I it- dutt

Such att organ izat timit ofl Ow Iit i. 114 i.I. '.It will hl p el itiltae It ilt-

ret rievid of uwant ec ntiuaI~al s ill t he it:1imma all- allIitsal if ret rif-va I

proics.
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A PPEN 1I1X Ii
SECOND)-GENERAT 10 ABC II iI ONAM

i I]I I li l te re ate s comlpi It or riag ralis (I ia I ha ve been teveho pud thle
4114 gene.' ra I tbe Sv.( .n(Ic-g('li. r~a I i il AMCt (IictA Joh.) :' dese rvvs Pa r I i .'la 1 air

Thle progran. is o)pcra oii a i . A saw"pc 4- th Ile dict ion~ary lVis

shown as chiart J. TheK lid ow incg chairacte ri stics til the tiActi ocary are
worth notinug:

1. The leg ib~ility is improved by ci minat ing the throwr-back.
Instead, overt low is lpri ut cc on the stibsequent line rat her than oil tile

* same line'. htarkters c learly indil tty the start of each descriptor.

2. The text of tile descriptor folllowing the keyword in the Irndex
*window is alphabetized for 31) digits- t4o organize, the ABC descriptors

within the keyword clutster by uise 44 sta:ndiar'dized connectors such as
prepositions, participles. and Infinitives.

3. The waximum length if the descripturs is increased to 450)
characters to improve the destcriptions and to forego the hyphenated
phrases that were necessary for brevity with the first generation
format.

4. When an~y termi fat Is tIo make a sublstant ial contrihut i-.n 10o the
meaning of a given descriptor that (iescrijptor is not assigned, to the
cluster for the deficient term. This restriction depending oii thlef
decision of the analysts is essential In confining approaches to useful
Information and isutilized in addition to the stop li st of permanently
blocked words.

5.' Of the other terms that are also eliminated to streamline and
cosipact the descriptors we list: (a) the parameters that form a separate
Litle index (by alphabetized naiies of miaterials, components. devices,
etc. , subdivided by parameters and sub-subdivided by tile numerical values
in ascending order) ; and (b) the f ilter codes (OChart H ) denoting the
types of publications, and which are used to organize the title index

*of the ABC subject dictionary.

6. The biZe or the dictionary is further reduiced by the use of
*hyphenated plarasts. Nevertheless, access to the not-alphabetized F

(and therefoire not-custerf orming) component words within these phrases
can be provided through a mechanically paudticed Index of cross-references.

.3



7. About ,40 to 50 AI3 dictionaries in different slightly over-
lapping categories will be issued. This is a by-product of thu
vector analysis performed (pages50to 51) for automated ret rieval opera-
tions. (The analysts relate each document to. 10 to 15 of about 190
categories. Compilation and printing of the ABC discriptor dictionaries
and the AIBC term dirtionaries (or the entire collection and important
categories, the accession bulletins, current awareness listings. varitus
forms of card and hooik catalogs are automated. The ret rieval operal Ions.
however, can he lprfornd manually.*

* This semi-automatic *ethod might be preferable for smaller organi-

zations without comapute's of their own, especially if they have some
access to a computer center.
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APPENDIX III
'iHE MEHlANICA.. TANlDAIMIIZATON PRO('SS FOI:ssi A DESCIRIP'OIRS

To iilust ra e r:i . I!1ai. ic:t an s di('art I 1; id I d tzatiton rt'ess w..e -,.id

the /following one-sentence abstract of a paper. "A parallel spiral
antenna systeii with imnunity to nuclear-blast gamma radiation was
designed for a chirp-radar fuze in a Nike-X antimissle missile." In
the process of t ransforming this sentence into an ABC descriptor, the
ve'l) phrase "wa. 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 standtrdze., this or any other ABC descriptor and to prochice
i structured description . two ractors are of pre-elminent import UiwLe.
the logical sequence ,if the collponent Ideas and their veral'l expressions.
und the conisistency of connectors (prepositions, participlt.. in fillit IVtes,
etc:c.) which combine the component ideas with each olher and produCeN
the conceptual entity we call an ABC structure(d 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 encou ntered and they must be arranged in a sequence in
which concepts are strung together to form logical unambituious ABC
descriptions. lMToveover, each individual question must relate to one
standardized connector in order that the coimputer may produce structured
(ABC) descriptions frntn 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; but 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 willuse in compiling, completing and printing the English language descrip-
tion. The analyst will also not be concerned with such details as
to whether sone questions must precede, and others follow, the main
subject of the description !i order to generate the standardized sequence
of the component elements.

For a very general understanding of the properties and the potential
of struat.ured-abstract approach we present oii chart D the still experi-
mental questionnaire currently used by our analysis.

Furthermore, the tmanual will votitain references that lead the analyst
to the particular category-term dictionary in which pi.rtinent standardized
terminology has been organized by computer.
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*

II #i at IlaI (l IPst ionna re otrm which the research unalyst wi I l
Iliterpret is a matrix with a numbor of columns, to assure saiIIIIbiguous

alswers. (i chart B we i I lust rate I he worksheet complet ed by an anaIyst

who processed the subject content of the paper listed above. 'file fi rst
column is used to record all the answers relating directly to the
main subject: "antenna"; the second column (2a) to record lie ansrers
related to (or modifying) the term "fuze"; and the third column (2b)
provides an unswer that mdifies the ternt "radiation"; and the last
column (3) the word "missile."

The governing subject of the main set as well as of the subsets
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.

When placed into sequence and combined by standardized connector

terminology the computer will produce an ABC structured abstract that

reads: "Design study of parallel spiral antenna: in ruze, resistant
to gamma radiation £uze: in anti-missile, using Chirp radar radiation:

produced by nuclear blast missile: Nike-X."*

To 'eliminate any misunderstanding we repeat that In this example
both phrases: "in anti-missile" and "using Chirp radar" are -.odifier.4

of the term "fuze."

* The described !pn'cess has been computerized and tested.



TEXT NOT REPRODUCIBLE
APPENDIX IV

DERIVATION OF TIlE DISTR IUT ION i OmLIULA

* a qU rlt'tt l :l :'.,uIl * .: rtll Ia,: I I.:d | tI ,, ' c d| si |l lrihat iin o!. ||:i,

l','l :aiI rll t'tnent. . ,it Hit| I lift . Iai Set" Ieai:\;l:l stI A. we divided
t hi ' p '*'sdtirc iltto 11 4 ; Steps I ti eh lItllowi tn wily. We ralaked lilst

4. lb |in the soiltal A, ai[ A. Secis,id. we repeated this proe s wit h
A1 it- -uil,scet A tI A and so in. Finlly we ranked Am within A and
completed a ranking air B in A. Vor each step we used the same ranking
runlt ion 1 (x) Tile licait ion ,1 t 'it t tnse1It strig i nal ly l to ted at X

Will IXe al'tCV tile. li' rs( I an kilg pIrovedi re:

X. . fiX M - ( x)

Alter the i t h ranking its locat ion will I)e at

Xri = ri(1 ) rj(x)

f n, ca'n be derived from In through the operation

fn 4 1 (x) = fn(f(x))

We assa e that f(x) deviated from f(x) x only slightly and therefore
writ C

f(x) x - .g(x)

where

g(O) = g(1) =0 (1)

For a surficlently qmall I. we can write:

f, x) = f11(x -,.g(x)) = fn(x) 'fx :g(x)

or

11+1 x) - fn(x) = a,.(x) (2)

If n is considered a high ntmber and .. a smial I one so that 'n = y is
finite we can transform the left side tof equation (2) into the differen-

tial ratio

i"i

gtx)-
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For g(x) we .Auibsti lute fht II I.t i,, x(it - X) (whill may )e thv siill)lest
way tt' futiff ll th , ee'ndli i i, Dr c- L , ItIt lt, (i) nUId I IrIve, 

at

r -, P-(- -I jogi- .x

The still illnkl)i't umfistetio F callarn be ullk tilted watiSL whliever 0
then F(x) = x. The result is

=
F(i: - e-,

alldl there .Lfore

y =
I + exp(V.- log x

an equivalent of
(A -x

(1 1 X 2 0 (3)

Formula (3) :,snows a sywmetr y in x and y. the value of v can he replaced
by formula (3) on page 35.

The problem of the distribution of the relevant items among the
non-relevant ones in a given collection can also be treated as a dif-
fusion problem where only the product t of both the diffusion coefficient
and the diffusion time is the iml)rtant 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 w
D 4- t wnere 'ir 3.1116...
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APPF..NIDIX V
PAWT IC I PANTS IN TnlE CoN%.krI1'T ION OF THE TEST COLLECT ION

Biba. A. J. (BS)
Btoykis. C. 01S)
Cohen~a. ".. M1. 0"h)

Co IbIx., IR. (BS)
D'Angona. D. -S. (BS)
Friedberg, I. S. (US)
Gibs on H. F. !(US)
Goldfarb,' It. (1BS)
Hine, It. K. (MA)
Isler, W. E. (MS)
Jamatz, R. (BS)
MdanI aon, F. M. (MS)

Marsh. 1). S. (BS)
Mary, D. J1. (BS)

Uesrobian. A.-', (BS)
Me6yler. 0. L.A(13)
Miller, -.. (BS)
North., G. D. (US) :
Patterson. U. S. (BS)
Redcay, P. W. (none)
Riesslor. W. A. (PhD)
Somnie r. H. (PhD)
Soper. W. L. (US)
Tucker, R. W. CBS)
Tuttle. .J. H. 13.ICBS)

Watkins. S. (11S)

Williams. W. K. CBS)

PhD 4
MA or MS 6
BS 18
none

29
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1) characteristics, parameters, data 31) oscillation

, 2) theory, analysis 32) modulation, demodulation

31 Design, development 33) transmission, communication

4) electric, electromagnetic 34) detection

5) maqnetic, ferrite 35) discrimination

6) acoustic, hypersonic, ultrasonic 36) synchronization, tuning, phase

7) optical, light 37) stabilization

8) photoelectric 38) automatic control

9) magnetomechanical, piezo 39) simulation, analog

10) thermal, temperature 40) switching, logic

1D tunneling (tunnel effect) 41) memory, storage

1?) junction (space charge) 42) computer

13) fieldeffect 43) radar, sonar

14) dielectric, ferroelectric 44) maser, laser

1i) parametric (varactors,....) 45) space science

16) linear devices and effects, (resistors, 46) military, weapons
_ ___ cpacitors,...
17) diode, rectifier 47) manufacturing

8) transistor 48) miniaturization

19) non-linear devices and effects exc. 49) thin-film
nos. 17 and 18

20) functional units 50) measuring, testing, observation

21) circuit 51) improvement

22) instruments, equipment, appliances 52) germanium, silicon, selenium
(ready for use)

23) systems 53) compound semiconductors

24) noise 54) non-semiconducting material

25) interference, interaction 55) power, energy

26) reliability, vulnerability, aging, 56) pulse
failure

27) isolation, shielding 57) frequency

28) generation of any kind 58) radio waves

29) conversion of any kind (energy, 59) microwaves, millimeter-waves
frequency, signal,...) transducer

30) amplification, gain

31



Charl. C. Dependence of 1) (cltf it eRWy) on progressive aLceeptatc'e
of' decre u s igly relevant (Io(umounLs as relevant mnes.

NUMBER OF CLASSES r x Si  D In 5 ERROR INTERVAL %

1 1196 1.5 2.0

I through 2 12532 1.7 +0.7

lthrough 3 31628 3.2 0. 8

I through 4 44641 3.5 0. 8

Ithrough 5 54423 4.3 0. 9
1. through 6 70446 3.8 0. 7
I through 7 85141 3.9 0.6

I through 8 92906 4.4 0. 7

I through 9 96,611 4.7 0. 7

8 ?)



('hi! Ii. Ir(.I iwi Ia %E'k.,h vuI

Code Questions

What is the main subject?
A Form of Publication? Work phase? Type of effort? A of
B Which are the properties, characteristics? adjective phrase

C What is the shape, form? adjecti ve phrase
D What is the physical phase? adjective phrase

E How is it produced, caused? (Tool, method) produced by E
F What is it influenced by or changed by? influenced by F
G What is it.related to? related to G
H What is it a component part of? being part of H
I What is it limited to? limited to I

la What is excluded? without la I
J What is it designated by? designated J
K What is it simulated by? simulated by K

L What is 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 consist of? of 0
P What instruments does it consist of? of P
o What is its purpose? What is it made for? for Q
R What is it resistant to? resistantto R
S What is it vulnerable to? vulnerable to S
T What does it cause or effect? resulting in T

U On what does it have influence of U
V What is it performing or operating? participle

W What principle, energy, or instrument is applied? using W
X What is the reason or cause? because of X
Y What is it similar to? like Y

Z What is its environment? in or 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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Ii~i I. I I*S~d5. I I .t ial w~at , .3 deri ved froi Iiptit (~aaZ samp.)

A
Terms Modified by, Associative ABC

Code Code

Antenna Design A CFA
F uze H CFA
Gamma Radiation S CFA
Parallel C CFA
Spiral C CFA

F uze Anti-Missile Missile H CFA
Chirp Radar W CFA

Gamma Radiation Nuclear Blast E CFA

Missile Nike-X JCFA

B

Terms_ 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

Nike-X Missile iCFA

Nuclear Blast Gamma Radiation E CFA

Parallel Antenna C CFA

Spiral Antenna C CFA

8
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1. ORtIGIkAL ABSTRACT
Crystals produced by the Czochaisky process frequeantly show twin boundaries. An experiment
was conducted by which twins iii Lanthanium - Aluminum - Oxide were removed by the appli-
cation of modest stress at room temperature. The paper describes the detwinning method.

A. free Presentation if. CONTENT ANALYSIS

IA Decr i pi o n C Sn

E Detwinning C Stresshk P1A rystal
RE Stress z ACCryhtasky

Modes Room-lTemperature

StepI DeItrdcio 1 scdrptConetr and Singlae Arnqme
esrpIon 0 Mechanical De 7nnn prodedsb

R IE Stress IE Crstalk

by C Ucalk Pr- s Al - Oxide

Step?1: Introdcion oes Mbd onfecrs and heinar conerae poerysqunehs

Sp3:SaDeritCourdct Dsription of mechanical detwnning produced bymoetsrs

ellAll Moest 42IE)Roo-Tepeaturo eprtre .3CInA Single crystal roduced yMIM Crochalsky

Process of Lanthanlum - Aluminum - Oxide".

The commra indicates that the subseuent phrase Is directly related to thei main subject
rdetwinnlng'l. but its component elements refe to the mIn subject of this particular phase t"crystal").



A State-of-the-art surveys

B Bibliography, abstracts

C Collections, proceedings

D Design, development and engineering studies and reports

E Elementary, popular, introductory studies

F Feasibility studies

G Graphs and tables

H Historical studies

J Dictionaries, lexicons

K Computer programs and simulation

L

M Mathematical and statistical studies

N

0

P Production engineering

Q
R Research: applied and theoretical
S Standards, specifications

T Tests: laboratory
U Tests: field

Test equipment and procedures
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A 14AIsAAA)A9 As A? As AA4 A3 AzA

Figure 1

yI

A I-XRELEVANCE P~

A Figure 3x
Figure 2

Figure 1. Two dimensional presentation of ranked order output.
Figure 2. Normalized ranked-order output as presented in figure 1.
Figure 3. Relevance-recall curves derived from formula (1).
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(A) ORIGINAL EVALUATIONS

0 1 2 34 56 78 9

(B) SMOOTHED EVALUATIONS, ADJUSTED TO AN IDEAL CURVE
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