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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITATION SY&TEM

Block Italic Transliteration Block italic Transliteration-
A a A a A, a P p P p R, r
5 6 S 5 B, b C c Cc S s
B a B V, v T T m ,t
Pr F G, g Y Y y U, u

; ' T D, d 0 0 95 F, f
Ee E Ye, ye; E, e* X x X x Kh, kh

A( XR Z.,, zh 1 u LI q Ts, ts
3 3 Z, z M4 4 V Ch, ch

k ; I I, i Wi M W Sh, sh
R 0 Y, y ill Lt A w Shch, shch

R 'n )7 A L,l kd, Y
Mm M M M, m b
H H H 'N, n a 3 ' B, e
0o Oo 0, o 10 I 10 Yu, y-
n n 17 P, p A SL a Ya, ya

ye ilntally, after vowels, and after 1b, b; e elsewhere.

When written as L in Russian, transliterate as yt or L.
The use of diacritical marks is efered, but such mar...i
may be omitted when expediency dictates.
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ONE XE-TiD 3G IZING 7HE :NFO,;71:CN
S70RAGF-H UNI' OF ASY_~ - XO DA'2A RETRIEVA-

AND ?ROCESSINa (SPOD)

i.B. Alskin, and i.L. POapina

7his paper deal.s with one method of orga-
ni'zing (-he storage unit of a descriptor !?S

nfo~atonretrieval sYs tern) of thep SOD t'e
-:e crraonarray cf w"c' con stiueste
o -,a.~z ofc unl. i-m aclx-ents with orderen, cs -

P Si-tic-, of data with-in each ofl them. 7i-. -e
catgc':s f data cormiposing th-e retrieval form
' a nc m en nave been defi,-'ned cIassifi0ttoa..
cas an ~v. -or teoi'ganiza-i-on of retrieval

S:-.-ouLp of documents wi-'h a common selries of

~ ~use isZ reco;::cnended of *, ne table-
izationnetodthe process of wien can be
-,:-*e,. byicldn a free, ordered table I.,

-cdic onr of t ranslc-tI on :fro:-; tine
Suetothe !TPYa lno~t, i on, :etrie va

0 -'a t aI1,1Of the InfrmZit. o
.. antoipa~es he icluson e each of

p*osof a classiflccitiona' cri-terion
od.gsubtcri terla. 7he S:'GOD er..;ures

oi~utof data Wchcorres-Pond.; to tLhe level
3,-.n JIn te reo tue sIt , a s w ei1 as data bel~ow ti

leel ),t pertaining to a higher section ofl the
aouent

nn noi'vitun-rtrivalarray can be repcresented by retr~eval.

o-m -n he form c)f descriptor deserlptIons of the somanl -4C Con-tents

3: f djunents ;sa sng th,-e tabular for-,; for- ,e flecting th.-e quantI -a- -lye



va a,: O: S> .l li'2[ cateories of data. i. t. exedlcv tc

tae ".'ca.t gOrisof data which compose its retrieval fo,

- assi ficaL.ionai ;

- base;

Classificational data determine the position of nent

t.e storage system. They include oi , . i,.:_.ti_. and t

storage address of the document in the information-ret 'Ieva - array.

Base data designate objects, phenomena, or actions, the

characteristic, of which are the document it Is necessary tn te
that &hese data may not be included in the title of the .

y ta a are the necessary set of woras from tiie text of the

document, su f:I c*entiy accurate (for retrIeval purposes) ref'ei

the deta-ils of its contents.

Like I'ey data base data are the reflection of the contents of a

aocuiment in to retrieval form. The separation of base data into a

separate ?ategory is connected with the practice of reqestfr

tion. It is possible to assuam.e that the category of data callea
"base" may appear only during the formulation of a requiest, since

the consumer, for one reason or another, does --,ro always Know the

,etaIs of the contents Pf i document. At the same "A- tue fo.

of tne representatior of t).ese categories in the retrieva form of

the document varies.

Let us eximine, in a concrete example, the above proposed

categories and the relationship of the separate data within them.

Let us assume that the array contain,, reference data about various
types of semiconductors, while the document - reference data atout the

.transistor LIIZ.
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The classificational data of the retrieval form of this document

include bibliographic information and the document's address in the

information-retrieval system utilized.

For the examined retrieval form of the document, the desc*'iptor

".4A" belongs to the category of base data.

The contents of the document in the examined example have been
divIded into these sections: "assignment," "forming," "general

ia..a," "maximum permissible electrical data," etc. Each section is
described by a group of key data. Here, some of these data, besides
the purely semantic data, Dear quantitative information. For example,

in the section "general data" these concepts are used:

greatest height - 10 mm
greatest diameter - 31 mm, etc.

The character of the informatiunal array permits determining the

assumed character of the basic quantity of requests connected with
The operation of retrieval: from a known series of defined data it

is necessary to obtain the concrete address of the document and

certain information contained in it in the form of a descriptor

description and numerical values.

It is possible to assume the following basic types of requests

to the IS with the above array.

1. From the designation of the object, establish the values of

its defined criteria.

2. From the defined criteria of the object, establish the

values of other defined criteria.

3. From defined criteria, establish the designation of the

object.

4. Check whether the concrete object, the designation or series

of criteria of which are known, possesses other defined criteria.

FTD-:XT-24-l96-69 3



5. ~cc at which values of th-! assigned criteria the indicated

values cf certain other criteria occur.

6. issue documentary information (in the form of a concrete

add.'ess of the document from the document)which possesses defined

criteria L10].

.he realization of similar requests is connected with the

f: "'ilent of a number of retrieval operations, which as, fo"

example, sorting of data by a defined series of criteria, establishing

the correspondence of the request to the document under the condition

of entry (nonentry) of the defined series of request criteria in

the retrieval form of the document, and so forth.

Two basic methods of realizing retrieval operations are known:

"irect and inverse. The specific character of the information

material, containing a significant number of data with concrete

cu.. .ative values, and also the specific character of the requests,

based on concrete quantitative values of defined data, render inverse

search (in its pure form) practically unacceptable in view of the

difficulty of realization. Therefore, for the examined type of

information arrays, it is apparently more expedient to use the method

of realization of retrieval operations. It is necessary to note the

possib lity of realization of retrieval with a combination of the

direct and inverse systems. At first the inverse method aetermines

the addresses of zones with retrieval forms corresponding to the

document request; then by direct method, from these retrieval forms

the necessary data are selected. The proposed variant is expedient

when meeting two conditions:

1) the selection of retrieval forms of documents is made

according to semantic values of the data without using their quantita-

tive values,

2) the storage unit of retrieval forms of documents has random

access.

!i~4



The figure shows the structure of the retrieval form of a

document selected as an exa. ple.

(a CnB.... I~a

h~3~i4,~C a) O~gUUE 1(d Ipet&~ba.N - J.eanymecxu
c iite "ITFFFF,=: :

s. • I l
:3T 1

II I~

HA ii LL:J ':

KEY: a) Reference data, P4A; b) Designation; c) Layout; d) Maximum
achievable operational data; e) Electrical data; f) Amplification;
g) Switching; h) Powers of lower frequency; i) Conversion of direct
current; J) Metallic hermetically sealed housing; k) Flexible
outputs; 1) Glass insulators; m) PMaKc without a radiator; n) Paxc

with a radiator; o) Current amplification factor; p) Power amplifi-
cation factor.

The descriptors which make up the retrieval form of the document

are connected by sort-type relationships and are situated on three

hierarchical levels. Requests to the system can be formulated on

any of them. Here on level 1 the contents of the entire retrieval

form should be issued; on level 2, the contents of the corresponding

section, and on 3 - the value of separate documentary data.

One of the practical possibilities of realiLation of sort-type

relations in the system is giving each descriptor of the retrieval

form the criterion of the level. In this case, inside each retrieval

5



' ''&stili~d --1 the ~;tmo r

Srcof ;.n*i. r.alea array and on the o .ir f;;
ato.st )ra,-e unit: by-ciocument. or by-aspt ct. With by-doc-At

atof o~the storage Lu it, for .cachl docuir,-er..n. Jd1v.:,-L_

for,-,,::m is composed which refllects ail the aspe't;, j: -0

Son t as.

Wihby-aspect organization, for each aspect or group of, asspets

of aouan-ent its own retrieval form is composed. ntiscso

eno ccu:rlent several retrieval forms may correspon-d, eacin of w>,.ca

reflects3 only the separate aspects of its contents.

?-he selection of this or thaFt o-rganization of toe stora -o unlt

?d~ by the assumed character of tkhe basic ciuantit y Of

r~<~est wmcafor an answer, require total. examination ofLl the

document or an exaimination of only 1ics individial aspects.

I~t d , Jirect organilzation of retrieval, the retrieval images of

cuLnet are reco.rc-d in the storage unit in the form of retrieval

zones. Here each documentary category of data must be given an

individual criterion. Argumentation of the necessity for alloting

a rierion is revealed when examining the structure of the request.

Any requr ,st to the retrieval system contains:

I ) a certain sei. of data for setting the coorespondence of a

certain set,- of documents to the request,

P) a certai'- set of criteria of data which arc tne answer to

the request.

Thus,) for an answer to the request "Give the brand of semi-

c oncIuctor triode ('transistor) which is used for low frequency power

6



to rowo'k the text of the request in such

away t:at insteau of the words "bond," "semiconductor," and "triode,"
the retreval device a criterion was introduced which corresponded

t3 the colleci;on of these words. This reworking of the request

test can either be done manually, with the aid of translation tables,

or at.omatically with a special dictionary.

It should be noted that with such an organization of the retrieval

zone, the answer includes all of the descriptors of the retrieval

form noted by the criterion indicated in the request. Thus, if the

bibliographic information and the address of the document arc given

in the retrieval zone under one criterion, "classification data, then

to the request "Indicate the concrete address of the document" the

system given an answer in which, besides the address, bibliographic

information also will be shown - i.e., in the answer noise will

appear.

To lower the noise emitted by the system, it is necessary to

detail the criteria of the accompanying data.

One of the methods of organizing documentary data in the

retrieval zone is tableization - representing these data in form in

which the semantic meaning of each is determined by its position in the

ordered list. Tableization should be used if there is a sufficiently

large group of documents with a common series of similar (in meaning)

data, which has various quantitative value.

In tableization, in the retrieval zone of the storage unit the

numerical values and reference numbers of corresponding data are

filed from the combined ordered table of their semantic meanings.

The process of data tableization when compiling retrieval zones can

be automated by including a combined ordered table in the automatic

translation dictionary from the natural language to the information

retrieval language (IPYa). Of course, tableized data in the

retrieval zone must have the criterion "table."

7



Fuk:.: c 'alyit is pos.siwle .o tLabieize pur'ely se.a~;d~

o 6 sn c desriptor description of documents. in this case, the

cor .s o .dig words of- th e retrieval zone would have double .n c L-
don,. h owever, a semantic table in comparison with an ordinary

descriptor description gives no essential advantage, since the

number of words in the retrieval zone does not change, and the volume

of the combined !io. uf tableized data increases.

T.e essential question of organizing the information sz;: .S

unit of an SPOD is the translation of words of the ;. ,;iral language

of documents into IPYa. Here we must consider that the translation

method must be useful both for the text of the document as well as

for the text of requests. This translation can be carried out

manually or automatically. Furthermore, during translation into the

IYa additional classificational operations can be carried out. Here

the texts are given additional organization by means of preliminary

processing, leading to indexing.

in the simplest case the IPYa of a system can be natural language

translated into machine form. Here, to decrease the word length,

different artificial methods of compressing word codes [3] are used.

An inherent difficiency of this method is the need for the

consumer to use, when compilingthe request, the same words of the

natural language which were used to compile the retrieval form, under

the condition that this set of words utilized in the retrieval form

is unknown to the consumer. Use of this method is expedient in

systems with a formalized setting [Translators Note: This is the

literal translation of the word "us~oyavshiysya." No appropriate

translation found in available sources.] language.

in highly organized systems, dictionaries are used. Here the

words of the document and the request are translated into the IPYa

in dictionary terms, which eliminates losses during retrieval due to

ambiguity of words utilized.

8



i"thrnermore, the dictionary can realize basis-type and textual

relationships; it can also give additional organization to the set

of words of the retrieval and request forms.

The use of textual re-tionships in the SPOD is apparently

inexpedient, since according to the results of experimental

investigations, the positive effect obtained with their use does not

justify the necessary complications of the system for their

realization [2].

Moreover, it is possible to assume that the specific charactcr

of the information array of the SPOD, other things being equal,

ensures an additional drop of information noise when answering a

request.

The dictionary ensures transla *on of the words of the natural

language into IPYa by means of consecutive comparison of input words

with the total volume of words used in the dictionary.

The problem of synonymy is solved by iiicluding in the dictionary

a group of synonyms and conditionally equivalent words.

The problem of homonymy and polysemy is solved by combining

the word of" the homonym with a group of words which explain its

semantic meaning.

The problem of calculating base-type relationships is solved

by introducing classes of classificational criteria into the

descriptor.

Classificational criteria determine the hierarchic belonging and

sort-type relationships of data of the information array.

The classificational criterion Joins a series of subcriteria:

i) uf the belonging of data to one of three categories:

classificational, base, or key;

9
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Orie ±OVe. -iei Lrt2 C i c e exai.ple, .,c e are eleven sucn Iv.i S ;

"gene r a .. ,"ata "ass g , , en , ," "sha.,, "conditions of ' explol tu.l.,
"electrical parammeters," etc).

3) of the level, if divisions of the document are disposed

at different levels;

4) of tie table for indicating the entry of Corresponding . iata

in a class of tableized data;

5) of the quantity of words in a word combination, translati...

Into ?Ya by one descriptor (for example, the word combination

imaximum. perm-issible electrical data" is translated into IPYa by

one descriptor);

6) of the group of synonyms or conditionally equivalent words;

7) of a word from a group of synonyms, subject to print out

when using the dictionary in the mode of translation from IPYa to the

natural language, in the mode of output of results.

In the dictionary digits which are allocated for recording the

translation of a word of a language into IPYa, either the serial

numbers of the tableized data which are Lhe translation of the semantic

meaning of this data into the IPYa are stored. The quantitative

values of tableized data are not recorded in the dictionary.

During the formation of the classificational criterion it is

possb:.e to manage without th2 subcriterion "table" during the follow-

ing organization of tableization. The serial numbers used as

descriptors during translation to IPYa of semantic data are limited,

for example, from below by a specified number "a." In this case,

tabular data are translated by descriptors, the values of which are

disposed in the form cf serial numbers up to this number. The

--'"D-XT-2,i- I96-69 i0
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belongin,, of' a word to the table is determined in this case by a

special analyzer by -he criteron of the value of the descriptor,

lying within the limits of from one to "a."

The above dictionary organization places corresponding conditions

on the organization of the storage unit. Each descriptor of the

storage unit has a classi'icational criterion with corresponding

subcrlteria. It the digits allocated for recording of the value of

the descriptor either the serial numbers of the descriptors in the

dictionary are recorded, or, in the case of tableization, the

numerical values of tableized data arp recorded.

The semantic meanings of tableize" data are recorded in the digits

of the subcriterion "'table" in the form of the serial number of the

semantic meaning of this data in the ordered tableized list.

As was mentioned above, the request includes a group of words

for a description of the criterion of data which are subject to

being output as an answer.

This group of words, including synonyms and conditio.;ally

equivalent words, e.ters into the supplemental dictionary list. :n

distinction from the basic composition of the dictionary, the words

of the supple.mertal List are translated into iYa only by classflca-

tional criterion. S .Ice one and the same word can enter Into bcn.

.roups of the dictionary Iist (basic and supplmental and, consequently,

they have to be translated Into IYa differently, it is necessary

to introduce a criterion of the group of dictionary composition.

Tne belonging of a word to ths or that group is established durIng

input of the request by singling out that part of it which pertains

to the description of the criterion of issued data. In the information

storage unit this criterion is absent.

When using the proposed method of organization of the Information

storage unit, the SPOD ensures output of data corresponding to theA. h s 'eve!,bu

level shown in the request, and also lying below tl but

pertaining to a higher section of the document.
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