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A SYNCHRONOUS SEARCH FOR DOCUMENTS

I. N. Kar-Yalayne

(Kiev)

In a complex document-data selective-expansion system the

synchronous search unit is intended for solving special problems.

The preceding units of the system are designed for the

preparatio and input of source data to a computer, while the

synchronous search unit distributes the abstracts of documents
entering the data-search system according to subject-inquiries of

interest to the customers (subscribers).

Each subject designation emerges as a bibliographical section

for which the numbers of those documents whose contents correspond

to the subject in the inquiry have to be compiled as a result
of the synchronous search operation. In other words, there eccurs

a unique categorization of the incoming documenti by a compari.son

of the search characteristics of the search claim (SC) with the

search characteristics of the search pattern (SP).

To a certain extent, such a presentation of the problem

predetermines its solution. The point is that in the selective

data distribution system the problem of an incomplete output is

more important than the problem of a superfluous output of

documents corresponding to the subject presented. Therefore,
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the operation of the search algorithm should be organized in such

a manner as to remove data losses as much as possible.

In connection with this there arises the question of the

criterion of the semantic coordination of our system. We consider

that all documents having even the very minimum connection with

it should be compiled for the subject-inquiry.

In other words, those documents are to be issued in which

concepts are involved which have at least one element in common

with the concepts named in the inquiry. We consider that SP

corresponds to SC if at least one of the characteristics of SC is

equal to one of the SP characteristics, i.e., if one of the

vertices of the SC tree coincides with cne of the vertices of the

SP tree. Thus, the search claim is a disjunction of the search

characteristics. On the one hand this assures minimum data losses

(actually, due to some increase of the search noise), but on

the other hand it maximally simplifies the search algorithm.

The type of semantic connection between the selected

documents and the inquiry subjects succeeds in recognition without

considerably complicating the algorithm in only one case - if the

document and the inquiry are connected by an unconditional semantic

generality [2]. Such a connection takes place if the convoluti n

or first characteristic of the semantic code or SP scans of the

document coincides witn the SC convolution.

The unconditional semantic generality is recognized by a

special unit. The documents selected by this unit are furnished with

a "strong-operator" label and are singled out into a special list.

The realization of the selective-data distribution system

requires the presence of the subjects according to which the

documents are supposed to be diszributed.

FTD-HT-23-4 7 3-7 0 2



Unlike the inquiries which permit a reference inquiry into

the system, the inquiries in the selective-data distribution

system do not contain additional indicators and are expressed by

one nominative word combination of the Russian language. For

example, "Memories made of thin ferromagnetic films," "The

investigation of the properties of superconductive films for the

construction of digital machines," etc.

The list of the subjects by which the search is supposed to

take place is considered as giv i. It is formed based on the

requests coming from the system subscribers. However, the requested

subject-inquiries have to be specially processed in a number of

cases. In practice it often happens that some of the subjects

which are of interest to various consumers are close to each

other in a sense. Let us illustrate the above by the following

example. Let us assume that there is supposed to be an inquiry on

the following subjects:

1. The use of transistors.

2. The properties of transistors.

3. The technique of manufacturing transistors.

Let us now represent these subject names in the characteristics

of the data language of the semantic codes. As a result we get

three trees (see Fig. 1).

Use of Property of Technique of

t..ns is o to truaslstors manufacturing

trans isto rs

AA

Us Transistor P raperty Transistor
I se T Is r ehniquie Tras stc r

Fig. 1.

In the accepted method of searching for the disjunction of

the search characteristics in all three cases the operation of the

algorithm is reduced to selecting the documents with the

FTD-HT-23-473-70 3



characteristics of "Transistor" (or in the search for such

characteristics as "Use," "Properties," "Technique," there will

appear extremely high search noise). Consequently, the same

documents will be selected from these three subjects.

Thus, it is more expedient to combine similar subjects into

one ("Transistor") to avoid the coincidence or excessively large

intersection of quantities of documents corresponding to these

subjects.

Let us examine some more such inquiry subjects such as

"Magnetron," "Klystron," "Generator and the generation of superhigh

frequency oscillations." In our operational dictionary we find the

following definitions of the concepts encountered here. The

magnetron is a "device which uses the properties of a constant

magnetic field for creating the necessary electron trajectories.

It is made up of a vacuum tube and a cavity resonator intended

for generating superl igh-frequency oscillations" [2]. The klystron

is an "electronic device made up of a tube and cavity resonator

intended for amplifying and generating superhigh frequencies" [2].

The superhigh-frequency generator is a "device intended for

generating superhigh-frequency oscillations." Even in the very

surface analysis of these definitions it is absolutely obvious

that these concepts are made similar by an important and essential

characteristic - "the generation of superhigh-frequency

oscillations." This fact clashes with the idea that obviously

the subjects named can be combined into one - "Devices intended for

generating superhigh-frequency frequenies." Obviously, combining

the subjects in this manner is expedient to a certain definite

limit. it is possible to present the following criterion which

defines the degree of generalization.

Let the subscriber order subjects T1 , T 2 , ... , Tn. We

combine some of them into generalized subjects T' = T + T +

+ ... + Tk T = T + ".. + Tk etc., those durinz whose

search the search noise will not exceed the set value (let us

FTD-HT-23- 4 7 3 - 7 0



permit 50%) with respect to each of the requested subjects making

them up. In other words, during the search of subject T{ ("Devices

intended for generating superhigh frequencies") no less than half

the documents corresponding to subjects Ti ("Magnetron") and T

("Klystron") of each individually should be among the selected

documents.

If it becomes impossible to reach the assigned search-noise

value, even in a direct search for the requested subjects (such

a position, for example, might be created in the search for the

subject, "The technique of manufacturing transistors," since a

large part of the selected documents will obviously be devoted to

the use of transistors in circuits), it is expedient to make the

search for the conjunction of the characteristics, i.e., to select

a document with the simultaneous coincidence of two or several SC

and SP characteristics (for example, "Transistor" and "Manufacture,"

or "Transistor" and "Production," etc.).

The system has been developed with the calculation for a

multiaspect approach toward the search of documents. This means

that the documents will be described frcm more than one viewpoint.

Therefore, the necessary documents will be sought more successfully

if the most essential search characteristics are focused in the

inquiry.

In a synchronous search the search claim (SC) is compiled

manually. The manual compilation formation of SC is inconvenient

during a reference search, since it requires a large time

expenditure, but it is advantageous in a selective data

distribution: fi;'st, SC is formed for a prolonged period in this

case; second, the manual formation gives the possibilities of

verifying the quality of the search with various concepts of the

same inquiry to establish experimentally what search characteristics

to include in SC.

FTD-HT-23-473-705



For example, let us show how the selection for the "Triode"

SC search characteristics was done. First, such search

characteristics as "vacuum tube," "cathode," "anode," "grid," and

"vanuum device," i.e., characteristics corresponding to the special

terms forming the meaning code were included in the composition of

SC.

As a result of the search, together with such documents as

"An analysis of the static regimes of amplifier triodes," "The
restoration of the electric stability of thyratrons," "The

investigation of ways to create nonfilament arc-discharge

thyratrons," "Pulse thyratrons," etc., such documents were also
selected which did not directly relate to the subject shown in the
inquiry, for example: "A gas-discharge device with a hydrogen

charge," "A reflex-klystron generator," "Magnetron harmonics on

millimetric waves," etc. In this case the search noise appeared

as a result of the fact that SC contained the wrong necessary

search characteristics. Some of them had to be removed, first,

the too general characteristic "vacuum tube," to limit the number

of irrelevent documents as much as possible. From the experiments
we performed we obtained the following results. A search for the
subject "Generating superhigh-frequency oscillations" occurred

from the characteristics of "generation" or "superhigh-frequency
oscillations." With a synchronous search the following documents

on this subjezt were selected.

1. "Magnetron harmonics on millimetric waves."

2. "Fixed-frequency generator."

3. "Millimetric-wave generators."

4. "The generation of millimetric oscillations by means of

the Cerenkov radiation."

5. "Reflex-klystron eenerator for the 8-9 mm range."

6. "High-power magnetrons for the millimetric.-wave range."

7. "Triode with a high characteristic curve used as a

high-frequency amplifier, an oscillator and a frequency-mixer

tube."

FTD-HT-23-47 3-70 6



Since documents remotely associated in concept with the

subject of the inquiry are taken into consideration during the

synchronous search, we do not escape the search noise.

In our example it would be unavoidable if there were available

documents associated with superhigh-frequency modulation and with

the conversion of superhigh frequencies, etc., among the

documents to be processed.

3ut avoiding the search noise after the removal of the

"superhigh frequency" characteristic is impossible, because it would

involve an inevitable loss of documents. At that time, &n article

under the title of "Superhigh-frequency tubes" would not be separated

out since it can contain the necessary information. Other examples.

Subject: "High-frequency semiconductor devices."

Answer:

1. Transistor receiver for the 10-m range.

2. A 1 kW high-frequency transmitter.

3. Loss compensation in an oscillator circuit by means of

a semiconductor triode.

4. New powerful ceramic triodes and tetrodes intended for

very high frequencies.

5. New type of tungsten cathode for high-power oscillator

tubes.

6. Semiconductor-triode transmitters.

7. Semiconductor-circuit triodes with low noise level for

portable equipment.

Subject: "Magnetic recording by mears of an electron beam."

The documents selected on this subject:

1. Magnetic recording by means of an electron beam.

2. Method of reducing the grid temperature in tubes.

3. The SRG-40 k receiver.

4. High-frequency diode with negative resistance.

5. A simple method of tuning IF circuits in the serial

production c. receivers.

FTD-HT-23-473-70 7



6. The use of a miagnetic recording.

7. Magnetic recording and reproduction.

8. The magnetic recording of a pulse amplitude.

9. Signal loss in a magnetic-tape recording.

Subject: "Methods of magnetic recording."

Selected documents:

1. The use of a magnetic recording.

2. Magnetic recording by an electron beam.

3. Magnetic recording and reproduction.

4. The magnetic recording of a pulse amplitude.

5. Signal loss in a magnetic-tape recording.

The algorithm has been realized on the "Minsk-2" computer.

The program includes 400 octal commands and occupies approximately

550 oetal cores.

The program consists of three units:

1. A self-search program.

2. A program for establishing the unconditional semantic

generality between the selected documents and the subject-inquiries.

3. A program of the output of the results.

The input data for the program is an array of the scans of

the search patterns and an array of the search claims. The output

data are SC numbers for which the numbers of the sequential

documents were compiled.

The search claims are stored on magnetic tape. Their number,

i.e., the number of subjects for which synchronous searches are

made, can reach several thousand, whereas the search for 500-600

subjects is made without additionally resorting to magnetic

tape.
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