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Abstract: IDEF models of the method of forming a semantic connection through
calculations of the relevance on the basis of the area with the zone and attributes, and the
calculation of the most cost-effective value of g, the method of calculating the weight of the
data frequency and the frequency with inverse data, based on the model of intellectual
semantic search, the creation of the ISIDR in the SIS and for software.
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INTRODUCTION
Search and study of data associated with
science and education play an important role
in the development stages of society [7].
Requests, in models of intellectual search in
information environments, are considered a
series of terms. And this will be based on the
models of storing the requested information
with clear rules and their processing [7].
Also, the question of the connection with the
queries given in the Stochastics information
environments (SIS) and metadata (metadata)

in the data on a number of terms is important.
These methods designate the area of the

methodical, usually they are called data
attributes. The types and values of these
attributes are limited in advance.
The implementation of consumer requests
through the adjustment to these attributes
provides the probability of inter-request and
query. Denote the logical query - q, and the
data - d. (Q, d) pair, the resampling in the
interval [0,1] in the weight attribute method
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from the relevance. Let the data zone take on
logical values.
Consider the data collection in which there
are data with l zones. Then let 𝑔1 , 𝑔2 , … , 𝑔𝑛 ∈
[0,1]_n∈ [0,1] and satisfy the following (1)
expression.
𝑙

∑ 𝑞𝑖 = 1

(1)

𝑖=1

(𝑑𝑗 , 𝑞𝑗 , 𝑟(𝑑𝑖 , 𝑞𝑗 )). Each training example is
defined based on 𝑑𝑖 data, 𝑞𝑖 query and
𝑟(𝑑𝑖 , 𝑞𝑗 ) relevance value. If the relevance is
determined by (3), the expression will be
exactly 1-g. Expression (3) can also be
written for other combinations 𝑠𝑇 (𝑑𝑗 , 𝑞𝑗 ) and
𝑠В (𝑑𝑗 , 𝑞𝑗 ) (look to table 1).
TABLE 1. COMBINATION OF FUNCTIONS
ST AND SВ

Here, in 1 ≤ 𝑖 ≤ 𝑙 q- the query and the
ratio i of the zone, s_𝑠𝑖 - logical dimension. If
all query terms belong to one zone, exactly 1
if there is exactly 0. And in truth, any logical
function
based on terms in the {0,1} zone can satisfy
it. Such a weighting zone can be designated
as follows:

𝑠𝑇 (𝑑𝑗 , 𝑞𝑗 )

𝑠В (𝑑𝑗 , 𝑞𝑗 )

relevance

0

0

0

0

1

1-g

1

0

g

1

1

1

𝑙

𝑉 = ∑ 𝑔𝑖 𝑠

(2)

𝑖=1

One can say a probable search for
weighted areas of relevance on the basis of
relevance or an innovative system of
intelligent data retrieval (ISIDR) [5].
We give the most effective way of
calculating the value of g for this system.
Define the logical functions 𝑠𝑇 (𝑑, 𝑞) and
𝑠𝐵 (𝑑, 𝑞) for the query q and the data d. Let
the logical functions determine whether the
query q refers to the title of the data d. To
calculate the relevance value in [0,1] on the
basis of each data-request pair, we can use the
values 𝑠𝑇 (𝑑, 𝑞) and 𝑠𝐵 (𝑑, 𝑞), and the
constant g∈ [0,1]. Namely:
𝑅𝑒𝑠𝑢𝑙𝑡(𝑑, 𝑞)
= 𝑔 ∙ 𝑠𝑇 (𝑑, 𝑞) + (1 − 𝑔)
(3)
∙ 𝑠𝐵 (𝑑, 𝑞)
Define the constant g based on the training
example defined on the basis of Ф𝑗 =

For 𝑠𝑇 (𝑑𝑗 , 𝑞𝑗 ) = 0 and 𝑠В (𝑑𝑗 , 𝑞𝑗 ) = 1,
the number of training examples when the
human factor is actual (i.e. 1) (hence
irrelevant (i.e. 0)) is denoted 𝑛01𝑟 (hence
𝑛01𝑛 ) . Then the expression (3) for
𝑠𝑇 (𝑑𝑗 , 𝑞𝑗 ) = 0 and 𝑠В (𝑑𝑗 , 𝑞𝑗 ) = 1 will be as
follows:
𝑅 = [1 − (1 − 𝑔)]2 𝑛01𝑟
+ [0 − (1 − 𝑔)]2 𝑛01𝑛
Similarly, we can write the sum defined by
expression (3) for other combinations
𝑠𝑇 (𝑑𝑗 , 𝑞𝑗 ) and 𝑠В (𝑑𝑗 , 𝑞𝑗 )..
𝑅 = (𝑛01𝑟 + 𝑛10𝑛 )𝑔2
+ (𝑛10𝑟 + 𝑛01𝑛 )(1 − 𝑔)2
+
+𝑛00𝑟 + 𝑛11𝑛

(4)

If we simplify (4) The expression for g and
the equality to 0, we determine the most
effective value of g.
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𝑛10𝑟 + 𝑛01𝑛
=
𝑛10𝑟 + 𝑛10𝑛 + 𝑛01𝑟 + 𝑛01𝑛

𝑅
(5)

table, the number of data is N = 32021177
and it is computed using expression (6).
TABLE 2. EXAMPLE OF REVERSE DATA RATE

The relevance of the data will be related to
the zones and the most effective value of g
[1]. Now let's look at another story, i.e. We
will take into account the relevance of the
query for the zone or the data of the frequent
term in the queries and give it a big value.
This is convenient for entering sample
queries, i.e. Meaning free entry, without the
auxiliary means of querying in Search
Engines (PDS). This approach is based on
web technology and in it queries are created
in natural language, and the query is
considered as a collection of terms. To
calculate the data values, it is sufficient to
summarize the values of these terms in the
queries.
The combination of each term meaning is
related to the frequency of the term's
involvement in the data and leads to the
definition of the term weight. From this, it is
possible to determine, through the weight of
the term t in the data d, the relationship
between the query q and the data d. This
weight can be designated as the number of the
term t in the data d. This algorithm is also
called the frequency of the term and is
denoted by 𝑡𝑓𝑡,𝑑 . Here, t and d in the indices
are the term and the data [5].

Terms

𝑐𝑓𝑡

𝑖𝑑𝑓𝑡

One

1980

4.209

Two

1981

4.21

Three

2004

4.20355

four

2005

4.2033

Thus, the weight 𝑡𝑓 − 𝑖𝑑𝑓𝑡,𝑑 of the term t
in the data d has the following features:
1. If the term t will appear in a lot of data, it
will have a maximum value (only this
condition shows how it differs from other
data).
2. If you meet several times in some kind of
data, or will occur in many data, it will
decrease.
3. If the term appears in all data, it will have
a minimum value.
4. In the methods of calculating the relevance
based on vector collections in the IRS, the
definitions of the vectors 𝑉̅ (𝑞)and 𝑉̅ (𝑑)differ
(Table 3) [2].
In the methods of calculating the relevance
based on vector collections in the IRS, the
definitions of the vectors 𝑉̅ (𝑞)and 𝑉̅ (𝑑)differ
(Table 3) [2].

To improve the weight of the data
frequency, we denote the number of data in
the collection by the letter N and determine TABLE 3. TF-IDF OPTIONS FOR BASED SMART
the frequency of the term t with the inverse
SYSTEMS
data:
Frequency of Frequency Normaliz
𝑁
terms
Data
ation
(6)
𝑖𝑑𝑓𝑡 = log
𝑑𝑓𝑡
1
1
𝑡𝑓𝑡,𝑑
So, the frequency of the inverse data of the
little-configured
terms
exceeds
the
multifigure terms (table 2). In the second
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Bulletin of TUIT: Management and Communication Technologies

𝑁
𝑑𝑡

We present the model of the logical
semantic search for decreasing the time for
2
√𝑤1 2 +𝑤2 2 +⋯+𝑤ISIDR
𝑀
in the SIS.
𝑁 − 𝑑𝑓
1/u𝑡 ;
Suppose that there are collections of
𝑚𝑎𝑥 [0, 𝑙𝑜𝑔
]
uniqie
𝑑𝑓𝑡
queries 𝑞 = {𝑞𝑖 } and
𝑅𝑖 = {𝑟𝑗𝑖 }, 𝑗 =
𝑙𝑜𝑔

1,
агар 𝑡𝑓𝑡,𝑑 > 0
{
0, қолган ҳолларда

1

1 … 𝑀, 𝑖 = 1 … 𝑁 ... N corresponding to 𝑞𝑖 .
M - logical number, number of data in the
system, N - number of requests in the system.
Let's write the logical semantic search model
for one pair:

1/charLen
gtha,
a<1 size)

𝑓(𝑞) = {⟨𝑞𝑖 |𝑞𝑗 ⟩}
|𝑅 𝑗 ∪ 𝑅𝑖 |
=
|𝑅 𝑗 |

1+𝑙𝑜𝑔(𝑡𝑓𝑡,𝑑)
1+log (𝑎𝑣𝑒𝑟𝑒𝑑 (𝑡𝑓𝑡,𝑑 ))

In this table, charLength is the number of
characters in the data. Table 3 lists the
methods for calculating weights based on the
basic schemes for computing the weights of
the vectors 𝑉̅ (𝑞) and 𝑉̅ (𝑑), various storing
them in memory.
We believe that these criteria will be
paramount in the evaluation or use of ISIDR.
Only ISIDR should justify the following
criteria.
In the practice of users is not satisfied
with the intellectual search of the above data.
Because, to find clear and important data it
takes time, and this in turn is related to the
data elements [3].
1. The number of data;
2. Technical means (high-speed and external
memory);
3. The way of information security;
4. Network infrastructure;

(7)

Here, q is a collection of queries, {a|b} – |
- an action that signifies the connection and
similarity of a and b, which is determined by
the action

|𝑅 𝑗 ∪𝑅 𝑖 |
|𝑅 𝑗|

. In general, in the logic of

semantic search model, based on the
grouping of semantic connection and
similarity, expression (7) can be written as
follows:
𝑓(𝑞)
𝑖

=

|⋃ 𝑅 |
|𝑅𝑖 |

(8)

If the user request q can be generated with
the help of requests in the SIS, i.e.
𝑞𝑁𝑒𝑤
= ⋃ 𝑞𝑂𝑙𝑑

(9)

In this image, the speed of data retrieval
will change noticeably. Because, the logical
semantic connection and similarity of data
for queries in the system are defined by
expressions (7) and (8) [3].
We will develop methods of basic
elements and modeling factors of ISIDR in
SIS, based on data frequency and vector
models, software design models based on the
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relevance

and

IDEF

The general functionality of the ISIDR in
the SIS is depicted with the help of the IDEF0
model (look to Pic 1).

Pic. 2. Model IDEF0 of the stage 1 of ISIDR
in the SIS
Pic. 1. General functional IDEF0 model
ISIDR in SIS
In the general functional IDEF0 model, the
input parameters "query" and "DB" and the
output parameters "Collection of sources".
To create a collection of sources
corresponding to the query in the SIS, it is
necessary to develop IDEF0 models in which
the functionality of the tools consisting of 3
consecutive stages will be displayed [6]. It:
stage 1. Indexing of the semantic connection,
g - calculation of the weight zone and the
formation of dynamic statistics (look to pic.
2.)
stage 2. Reading of the number of terms,
normalization with respect to tf, and the
formation of dynamic statistics based on the
calculation of the frequency of the term (look
to pic. 3.)
stage 3. Verification of communication and
similarity based on the model of logical
semantic search, indexing of queries and
corresponding sources (look to pic. 4.)
These stages are based on the ways and
models of generating statistical data for the
search for queries (terms) in the SIS.

In the IDEF0 model of the stage 1 of the
ISIDR in the SIS, the incoming parameters
"query", "database", "zone area" and output
parameters "data collection".
For "Area of a zone" the data can be
formed in 2 special extended types, i.e. In a
clear form and on the basis of preliminary
templates.
After the optimization, this query is
divided into terms. Based on the terms, the
area of the zone is determined, and after
determining the compliance with the "Area
zone" templates are taken as data. Based on
the data from the corresponding "Area of the
Zone", sources in the database are compiled
a semantic link between terms and sources
and indexed. The value g of the area of the
zone corresponding to the sources is
calculated and dynamic statistics are written
in the database. Dynamic statistics in the
database should update the semantic link and
recalculate the value of g when the term or
source is added. The first stage serves to
calculate the relevance of the source
corresponding to this request through
processing based on the area of the zones.
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Pic. 3. IDEF0 model of the stage 2 of ISIDR
in the SIS.
In the IDEF0 model, the steps 2 of the
ISIDR in the SIS are the incoming parameters
"query", "DB", and the output parameters
"List".
In the stage 2 of the IDEF0 model, zones
without area or zones that do not coincide
with templates are considered effective.
Here, queries are given as a sequence of
terms and after optimization only collections
of terms are formed. For these terms, the
relevance of the sources is determined with
the calculation of the frequency of terms. For
this purpose, the number of terms in the
source (SIS21) is calculated and the
statistical data is stored. When the
corresponding sources are presented, the
frequency of the term is calculated and sorted
in the decreasing order. The frequency of the
term is considered to be non-permanent, so it
is always calculated.
Computations with dynamic data in the
first and second stages affect the speed of
data retrieval in the ISIDR in the SIS. To do
this, you can use the IDEF0 model of the 3
stage of the ISIDR in the SIS, checking the
connection and similarity based on the
software tools, i.e .n the logic model of
semantic search.

Pic. 4. IDEF0 model of the stages 3 of the
ISIDR in the SIS
In the IDEF0 model, the 3 steps of the
ISIDR in the SIS include the incoming
parameters "query", "database", and the
output parameters "List".
After optimization, the query is indexed. If
the query can be formed from combinations
of previous requests, the relationship
between the requests is determined, the
relevant sources are indexed and presented. If
the request can not be formed from
combinations of previous requests, the
software tools from the first and second
stages resort to tools and on the basis of them
collections of sources are formed, and after
the indexation are presented. The third stage
significantly accelerates the search for
information in the MIT at the expense of
actions in the previous stages.
This developed stage of 3 model for
ISIDR in SIS makes it possible to create
instrumental software tools. To integrate,
localize and work with other systems with
IDEF0 models, IDEF1x models should be
developed and integrated. Because, when
IDEF0 models are integrated into other
systems, data structures from IDEF1x models
are needed.
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IDEF1x model is a database model for
IDEF0 adapted to store static and dynamic
data based on relational data structures.

the value of g, and has 5 characteristics,
"IDTerminCount",
"IDofTermin",
"IDofManba", "countTermin" and "gResult".
7. "Entity of SemanticLink" - is designed
to collect semantic links of terms, area zones
and sources, and has 4 characteristics,
"IDLinkSemantic",
"IDofTermin",
"IDofManba" and "IDofAtribut".
Between the objects in the IDEF1x model
there is only one-to-many relation (1: N).
5-TABLE. LINKS IN THE IDEF1X MODEL FOR
THE IDEF0 MODELFOR THE
1-STAGE IDEF0 MODEL
PK Field
FK Field CommunicaNo.
name
name
tion

Pic. 5. IDEF1x ISIDR model in SIS

IDEF0 model for the stage 1

The IDEF1x model shows 7 objects and their
characteristics:
1. "Entity of Termin" - created for
collections of terms and has 2 characteristics
of "IDTermin" and "Termin".

1

IDTermin IDofTermin

(1:N)

2

IDManba IDofManba

(1:N)

3

IDAtribut IDofAtribut

(1:N)

IDEF0 model for the stage 2
2. "Entity of Atribut" - created for
collections of the area of the term zone and
has 2 characteristics of "IDAtribut" and
"Atribut"
3. "Entity of Manba" - created for
collections of sources and has 2
characteristics of "ID Manba" and "Manba".
4. "Entity of SemanticLogicS" - created for
collections of sources corresponding to
requests and has 3 characteristics,
"IDSemanticLogicS", "IDofSo`rov" and
"IDofManba".
5. "Entity of [So`rov]" is created for
collections of requests and has 2
characteristics of "IDSo`rov" and "So`rov".
6. "Entity of TerminCount" is designed to
store the number of terms in the source and

1

IDTermin IDofTermin

(1:N)

2

IDManba IDofManba

(1:N)

IDEF0 model for the stage 3
1

IDSo`rov IDofSo`rov

(1:N)

2

IDManba IDofManba

(1:N)

To integrate the IDEF0 and IDEF1x
models created for ISIDR in the SIS, the
software package should be based on the
principle of the first based on MVC
technologies, or should be able to process
models. This makes it possible to process the
IDEF0 and IDEF1x models, and create their
objects. The created objects are used to
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manage and exchange information between
the software complex and objects.
CONCLUSION
Conclusion and recommendations based
on the characteristics and models of ISIDR:
1. You can define and index the semantic
relationship between the query and the data.
2. It is possible to identify and optimize
important modeling elements for queries that
have the characteristics of calculating the
relevance of terms and area areas.
3. It is possible to use SMART systems for
weight schemes of sources and queries in
ISIDR, and for their normalization.
4. To accelerate the search for data in the
ISIDR and other information systems,
mathematical models of logical semantic
search can be used.
5. You can use mathematical models of
logical semantic search to create different
semantic links.
6. You can create new IDEF0 models based
on the IDEF0 model created for modeling the
functionality of the software tools.
7. You can explore indexing, compression,
information security and the choice of
hardware in the SIS based on the IDEF0 and
IDEF1x models.
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