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DEVELOPING THE INFORMATION SEARCH SYSTEM FOR SELECTING THE
MOULDS FORMING ELEMENTS

Today the information environment is highly developed, it enables collecting, processing, storing, distributing, searching and
transferring of information. The need for automation of information activities and information resources management at all levels
stipulates the demand for the development of information search systems. The subject matter of this research is the information
search system for selecting the moulds forming elements. The aim of this work is to reduce the time for searching and determining the
main parameters of the matrices, punches and characters by means of creating the information search system for selecting the moulds
forming elements. To achieve this goal the following tasks should be solved: to review the main moulds forming elements and their
technical parameters; to develop a search algorithm; to develop the database structure for selecting the moulds forming elements; to
design the interface of the information search system. While solving the set tasks, the methodology of the systems analysis and
modelling was used. The review the main objectives and characteristics of information search systems resulted in the development of
the database logical structure which consists of 6 tables. The interface of the information search system was developed. It provides the
“easy” and self-explanatory selection of moulds forming elements. Thus, the developed system includes information about the unique
number of the forming elements; their type, name and properties; material and features of the quality of a workpiece surface; a
workpiece kind and form to determine the nominal dimensions of forming elements. The use of the system enables reducing the time
of searching and identifying forming the key technical parameters of forming elements as well as storing and manipulating the data
about these elements.
Keywords: selection, interface, information, search, system.

Introduction Solving the problems associated with the

The amount of information is dramatically growing
year to year, but its use seems problematic without a
suitable tool. So, the information search systems (ISS) are
created for fast storage, filtration, sorting and searching
the large amounts of structured information.

The ISS consists of the database (DB) and the
database management system (DMS). The relational
databases (RDB) are the most widespread and represent a
large number of the interdependent tables, each one
containing information on particular objects.

Placing necessary information, the 1SS minimizes a
user’s “efforts”, which is the ISS main task. An “effort” is
referred to as the time the user spends on all steps that
lead to finding all necessary information (in particular,
generation queries, executing queries, scanning the results
of queries so that to select and give necessary “elements”).

The success of the developed ISS is subjective as the
information is not always pertinent, that is, the relevance
of the received data to the user’s information demands is
significant.

Achieving the high degree of pertinence is the main
field of the competitive activity of modern IPS.

In some cases, the necessary information can be
determined as all information that the system relating to
the user’s demands contains.

In other cases, it can be defined as a sufficient
amount of information in the system for performing tasks,
searching for missing data.

The ISS that provides the search for information
according to metadata requires less cost than the one that
performs a complete search. In many cases, the
completeness of the search is a negative feature, because a
user is given more information than necessary as it
contains the information which is not necessary although
it is relevant in the context of the term “relevance” as it is
defined within the terminology of the information search
system, where this term is to denote an

information search in the field of moulding plastic parts
by die-casting is of great practical importance. The rates
of information growth are much faster than advances in
the field of improving information search, therefore, the
task of developing an information search system for
selecting the moulds forming elements (MFE) is topical.

The analysis of literature sources and problem
statement

At present, many works deal with information
systems, among which there are fundamental publications
that are worth mentioning, for example, the works by
Baeza-Yates R., Ribeiro-Neto B., Adarsh Garg, Christofer
D. Manning, and others.

The works of Baeza-Yates R., Ribeiro-Neto B.
describe all stages of the development of information
search systems starting from system models for indexing
text to the development of ISS with the use of visual tools;
the features of the interface are considered. In [4], the
information coverage and saturation are provided in such
spheres as:

- the assessment of the search, languages and basic
query operations;

- indexing and searching;

- parallel and distributed ISS;

- user interfaces, their visualization, and so on.

Adarsh Garg contributed greatly to the development
of the ISS as software.

The engineering approach focuses on creating a
model for assessing the development of small and
medium-sized enterprises (SMEs) and developing ISS for
them are considered in [5]. Information search systems
must be efficient and flexible (adaptive), that is, can be
modified in the process of changing the “global business
scenarios” [5].

The web search and text classification and clustering
are considered along with the classic search in [6]. The
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work presents all the stages of designing and
implementing systems for collecting, indexing and
searching documents, methods for assessing such systems,
as well as the introduction to machine learning methods
on the basis of text collections.

The application of the statistical language of the
model to obtain information emphasizing the basic
principles of searching is analyzed in [7]. Efficient
language models developed for non-traditional search
problems are considered as well.

The issues concerning the principles, methods and
concepts of the creation of the ISS are considered in [8].
The foundations of the operation of automated
information search systems are given. The composition
and structure of automated information search systems are
analyzed. The structure and properties of information
retrieval languages are examined in full.

The main attention is paid to the introduction into
the theory and practice of information search in [9]. The
basic concepts of information search are considered. The
information search on the Internet was investigated. The
languages of 1SS queries are described.

The goal and objectives of the research

The conducted research showed that the developed
information search system for selecting moulding forming
elements suggests arranging the search, storage and
processing information on forming elements in the
common information space that enables making
coordinated decisions in real time.

The goal of the work is to shorten the time for
searching and determining the main technical parameters
of matrices and punches due to the creation of an ISS for
selecting forming elements.

To achieve this goal it is necessary:

- to review the main MFEs and to review their
technical parameters;

- to develop an algorithm for MFE searching;

- to develop a database structure (DB) for selecting
forming elements;

- to develop an interface for the information search
system.

Development of the information search system for
selecting moulds forming elements

In order to obtain information stored in the memory
of the given ISS, a query should be raised according to the
rules the given ISS “understands”. In turn, when

Table 1. Entities and their attributes

answering the request, the ISS should provide information
corresponding to the semantic content of the request.

The ISS should be oriented towards a certain
criterion of the semantic correspondence so that the issued
documents correspond to the requests.

The process of ISS operation includes releasing
information according to queries and updating the main
arrays of work and service information.

Information arrays should be updated if and when
new data on MFE or any information that is to be recorded
by this IPS are received.

1. Database structure development

The structure of the database includes a logical and
physical model.

A logical model can be represented in several ways.
A tabular method (data structuring) is considered in this
work. This method consists of presenting information
about a domain in the form of one or several tables. Also,
the links that show how the tables are interconnected (ER-
models) are considered.

While creating ER-models, the database structure is
presented as a diagram called an entity-relationship
diagram (or ER-diagram).

The construction of the ER-diagram starts with the
definition of the entity as the object “that can be clearly
identified”.

Any ER-diagram has an equivalent relational table,
and any relational table has an equivalent ER-diagram.

ER-diagram is an invaluable tool for engineers for
designing, optimizing and debugging database programs.

The entities are logically equivalent to grammatical
nouns, such as matrix forming elements, a punch.

A subject can be determined by its properties called
attributes.

The relationships are equivalent to verbs or
associations such as buying, repairing.

Relationships can be determined according to a
number of entities associated with them and known as a
type or a degree. There are 3 types of such varieties:

- one-to-one (1: 1);

- one-to-many (1: M or 1: o);

- many-to-many (M: M).

Fig. 1 presents the generalized ER-model of the
developed ISS.

The generalized ER model consists of six entities
(tables). Each entity (table) has attributes (columns). The
attributes present particular characteristics of the elements.

Having analyzed subject domain and having
considered main functions of the developed software
product, the following entities presented in table 1 can be
distinguished.

The entity name

Description

SDET ID_DET, ID_MAT DET, NAME_DET, TYPE_DET, VIEW DET, SV_DET, KPOV_DET
SDOPUSK_DET ID_DOP_DET, ID_DET, GRUPA_TOCHN, NOM_RAZMER, KAT_TOCHN

SMAT ID_MAT DET, ID_DET, NAME_MAT _DET, MARKA_MAT DET

SLF ID_LIT_ FORM, ID_MAT DET, ID_MAT LIT_FORM, NAME_LIT_FORM,

TYPE_DET_LIT_FORM, VIEW_DET_LIT_FORM

SMAT_LIT_FORM
TVERD LIT FORM

ID_MAT_LIT_FORM, ID_LIT_FORM, NAME_MAT_LIT_FORM, MARKA_MAT _DET,

SDOPUSK_DET_LIT_FORM

ID_DOP_DET_LIT, ID_LIT_FORM, KVALITET_DET, TYPE_DET
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Fig. 1. Generalized ER model of the developed ISS

The description of links among the subject domain

Table 2. Links among the subject domain entities

entities is presented in table 2.

Entity 1 Attribute 1 Relations Entity 2 Attribute 2

SDET ID_DET 1:00 SDOPUSK _ ID_DET
DET

SDET ID DET 1:00 SMAT ID_DET

SMAT ID_ MAT DET l:o0 SLF ID_ MAT DET

SLF ID_MAT_LIT_FORM | 1: SMAT_LIT_ ID_MAT_LIT_FORM
FORM

SLF ID_LIT_FORM l:o0 SDOPUSK_ ID_LIT_FORM
DET_LIT FORM

Physical DB model development. SV_DET is an attribute which describes the

The tables in the physical data model contain certain
columns, as well as the necessary keys and indexes. The
physical data model also contains table mappings to
physical storage units (table spaces) in the database.

For example, the name of the SDET table indicates
the properties of the parts. ID_DET is a unique part
number. It is assigned automatically in increments of 1
(that is, incremental).

ID DET is of int type (abbreviated “integer”), that is
it is an integer data type. Also, ID_DET is the primary key
(or PK) of the SDET entity.

ID_MAT_DET is the unique number of the part
material. It has an integer data type and is auto-increment.

NAME_DET is the name of an element, for
example, the forming element. It is of the nvarchar (50)
type so that a user is able to use Cyrillic for filling. The
field size is equal to 50, that is, the length of the part name
may contain up to 50 symbols including gaps.

TYPE_DET is a type of the forming element (a
matrix or a punch). It is also of the nvarchar (50) type.

VIEW_DET is of a binary data type. It enables
keeping the pictures of the parts in the database and to
review them when necessary.

properties of a part, for example, the composite matrix or
a punch of a single profile.

KPOV_DET is the hardness of an element, this
attribute is of an integer type. The matrixes of a single
profile and moulds punches for plastics are made of U8
and UBA steels and hardened up to 50-54 HRC.

Complex matrices are made of steels XBI', 9XBI,
X12®, 5XHB. These materials are slightly deformed
when heated, they are hardened to 48-52 HRQ. If the
mould matrices moulds for plastics work under very
difficult conditions, they are made of high alloyed steels
38XBDIOA or 35XIOA. The parts made of these
materials are nitrated. The SV_DET attribute is of a
nvarchar (50) type.

KPOV_DET is the surface quality, in this case, it is
the hardness of the element. This attribute is of an integer
type.

The table name SDOPUSK _DET means the
properties of the parts tolerance. ID_DOP_DET is a
unique number of the parts tolerance. It is assigned
automatically in increments of 1 (incremental).

The table name SMAT means the material
properties. ID_MAT_DET is a unique number of the part
material. It is assigned automatically in increments of 1
(incremental).
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The table name SLF means the mould properties.
ID_LIT_FORM is a number of the part moulds. It is
assigned automatically in increments of 1 (incremental)
and is a primary key for this table.

The table name SMAT_LIT_FORM means the
properties of the mould material.

ID_MAT_LIT_FORM is a unique number of the
mould material. It is assigned automatically in increments
of 1(incremental) and is a primary key for this table. This
attribute is of an integer data type.

The table SDOPUSK_DET_LIT_FORM means the
properties of the mould parts tolerance.

ID_DOP_DET_LIT is a primary key of an integer
data type. This attribute means a unique number of the
tolerance of the mould part.

More detailed description of a logical and physical
DB model is given in [11].

In this work, the SQL Server Management Studio
environment is selected as DMS, as it has a high degree of
efficiency, fault tolerance, and processing speed even in
the context of maximum load in B multi-user mode of
operation.

The Transact-SQL
manipulation.

2. The ISS interface development.

The powerful C # framework library is useful for
creating different types of applications.

language is used for data

aad | b bl X W
Properties of elements :

e 101

Unique number |D- gAY

~- Al V.Tvpe' M Forming detail

Name: - Jls)

2eosios SOl Punch-holder installed in the plate

Hardness : &4

Press to learn
the DB current
sizes:

Learnin MB

iz
@ b

Learn in KB

Fig. 2. Main window of the ISS
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Fig. 3. The possibility of the MFE selection from the database

Calculate the nominal size of the forming element - _

Web services and other kinds of components can be
easily developed [12, 13]. Saving and retrieving
information from the database and other data stores is
sufficient. The implementation that combines the
construction of reliable and efficient code is a very
important factor in the success of C #. Therefore, C # is
chosen to implement the IPS interface.

To start the program, the left mouse button should
be clicked twice on the shortcut labelled Program.exe.
After that, the main program window opens. The main
window of the program is shown in fig. 3.

In this window, a user has the opportunity to view
the main characteristics of the mould forming elements,
that is, the matrix and punch (Fig. 2). You can also see a
picture with the image of the selected item. Each forming
element has the following characteristics:

- MFE unique number;

- MFE ID;

- MFE type and name;

- MFE properties;

- MFE hardness.

The user is able to select any record from the base.
The possibility of the data selection from the DB is
presented in fig. 3.

| ID_DET ID_MAT_DET NAME_DET TYPE_DET VIEV #
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The user can add entries to the database. It is only
necessary to fill obligatory fields, such as a unique
number and ID, and leave the others empty. The program
enables adding a unique picture to each record. It is only
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necessary to press the left mouse button once on the
“Browse” button and select the necessary picture. The
picture selection is represented in fig. 4.
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Fig. 4. Choice of the FOE image

The discussion of results

To test the obtained results and the adequacy of the
suggested ISS, the software reliability is calculated.

The probability of trouble-free operation P (t) is the
probability that the system failure cannot arise within the
given operating time [12].

P(t)=1-Q/N, 1)
where Q is a number of the registered failures;

N is a number of experiments.

The probability of failure is a probability that the
system failure can arise within the given operating time.
This index is reverse to the previous one.

QM) =1-P(),

where t is the operating time;

Q(t) is a probability of failure.

The system failure rate is a conditional density of
failure at a given time provided that untill this time the
failure has not arisen [12].

)

Table 3. Calculations of reliability indexes
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where f(t) isthe failure frequency;
P(t) is the probability of trouble-free operation.

The average time between failures is the expectation
of operating time till the next failure [12].

Ti= Tt~ f (t)dt. (4)
0

Using the known relationship among f(t), Q(t)
and P(t), the following equation is received:

Ti= Tt-Q(t)dt . (5)
0

The key indicators of the software reliability are
presented in table 3.

A number of experiments 50

The time for completing one experiment 300 sec.

A number of failures 1

The probability of trouble-free operation P(t) 98 10-1

The probability of failure Q(t) 210-2
System failure rate A(t) 64 10-3
Average time between failures Ti 126 103 sec.
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The advantage of the developed system lies in the Conclusion

fact that one of the most important functions of the

program is the function of calculating the nominal size of The information search system is suggested whose

the forming element. To do this, a user must select any  main purpose is selecting and calculating moulds forming
entry in the database, and then click on the “Calculate”  elements. The developed software reduces the efforts for
button. After that, the nominal size of the selected item  searching and determining the significant parameters of

appears in the text field. the forming elements.

Unlike the available systems, the developed system The logical and physical structure of the database is
takes into account the quality of the MFE surface, as the  developed. The paper presents the generalized ER-model
MFE can be visualized. of the IPS that contains 6 tables.

The developed information search system for The suggested development enables storing,

selecting the mould forming elements can be used for  processing, adding and removing matrices, punches,
producing mould elements to manufacture thermoplastic  forming signs.

parts of radio electronic equipment. _ _ The developed interface of the information search
In the future, the suggested system will be improved  system provides the “easy” and intuitive selecting the

by calculating the shrinkage. elements of the process of part forming.
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PO3POBKA IHOOPMAIIIMHO- MO YKOBOI CUCTEMHU BUEOPY
OOPMYIOYUX EJIEMEHTIB BWINBHUX ®OPM

Ha cporopnimmHiii neHp HaOyB IIMPOKOTO PO3BHUTKY iH(OpMAIIHHMN MPOCTIp, 3aBISIKH SKOMY MOKHa peanizyBaTtu 30ip, 0OpoOKy,
30epiraHHs, NOMIMPEHHS, TOIYK i Tepenady iHpopmarii. HeoOxinHicTh B aBTOMaTH3aIi1 iH(OPMAIIHHOT TiSUTEHOCTI Ta YIIPaBIiHHS
iHGOPMaIITHUME pecypcaMd Ha BCIX PIBHIX OOYMOBIIOE MOTpeOy B po3polui iHopMariiHo-momykoBux cucteM. Ilpenmerom
JTAaHOTO JIOCHIIKEHHS € iH(OpManifHO-IOIIyKOBa CHCTeMa BUOOPY ()OPMYIOUHX €IEeMEHTIB BIIIMBHUX (opM. MeTolo naHoi poboTH €
CKOpPOYCHHS Yacy IMOIIYKY Ta BU3HAYCHHS OCHOBHHX MAaTPHIIb, IYaHCOHIB 1 3HAKIB 32 paxyHOK CTBOPEHHS 1H(OPMAIIHHO-TIOITYKOBOT
CHUCTeMH JUIsI BUOOPY (OPMYyIOUMX eJIeMEeHTIB. [[isi TOCSATHEHHS MOCTaBJICHOT METH HEOOXiJHE BHPIIICHHS HACTYIHHUX 3aBIaHb:
MPOBECTH OTJISAJ OCHOBHHUX (DOPMYIOUMX €JIEMEHTIB BHJIMBHUX (DOPM 1 iX TEXHIYHHX MapaMeTpiB; PO3POOUTH aNTOPUTM IOUIYKY;
PO3pOOHTH CTPYKTYPY 0a3u JaHUX I BUOOPY (GOPMYIOUHX €JIeMEHTIB; po3pobuTh iHTepdeiic iHGopMamiiHO-MONTYKOBOT CHCTEMH.
IIpn BupimeHHI MOCTaBICHHWX 3aBJaHb Oyla BHKOPHCTAHa METOMOJIOTIS CHCTEMHOTO aHANI3y Ta MOJENIOBaHHA. B pesyabTaTi
MIPOBEACHOTO OTJISIIYy OCHOBHHX 3aBJaHb 1 XapaKTepHCTUK iH(POPMalifHO-MONIYKOBHX CHCTEM po3poOlIieHa JIoTiYHa CTPYKTypa 6a3zn
JTaHUX, IO CKJIANAeThesl 3 6 Tabmuipb. Po3pobieno iHTepdeiic iHpopManiiiHO-MONIyKoBOI cHcTeMH, sSIKHH 3abe3medye "merkumit’ i
IHTYITHBHO 3p0O3yMiNHMii BHOIp eJIeMeHTIB mpouecy GopMoyTBopeHHs nerani. TakuMm 4MHOM, po3poOieHa cHcTeMa BKIIOYae B cebe
iHdopMmariiro npo yHikansHHH HOMep (OPMYIOUHX €IEMEHTIB; iX THII i Ha3BYy, BIACTHBOCTI; MaTepiall i 0COOIMBOCTI SKOCTI IIOBEPXHI
naetaini; BUA aeTani 1 GpopMH IS BU3HAYCHHS HOMIHAIBHHMX PO3MIpiB (HOPMYIOUMX €JIEMEHTIB. BUKOpPHCTAHHS CHCTEMHU J03BOJISIE
CKOPOTUTH Yac MOLIYKY i BH3HAYCHHS OCHOBHHMX TEXHIUYHHMX MapaMeTpiB (OpMyrOUMX eIeMeHTIB; 30epiraHHs, MaHiyTOBaHHSI
JTAHUMH TIPO CJIEMEHTH.
Kuaiouosi ciioBa: Bubip, iHTepdeiic, iHpopmaris, MOUIyK, CHCTEMa

PA3PABOTKA HH®OPMAIIMOHHO-IIOUCKOBOM CUCTEMBI BLIBOPA
OOPMYIOIIUX SJIEMEHTOB JIUTBEBBIX ®OPM

Ha ceropHsmHuil [eHb MOTYYHIIO IIHPOKOE Pa3BUTHE HH(POPMALMOHHOE IIPOCTPAHCTBO, HOCPEIICTBOM KOTOPOTO MOXHO PEaln30BaTh
cOop, 00pabOTKy, XpaHEHHWe, paclHpoCTpaHeHWe, IOMCK M mepepady uHpopManuy. HeoOXoauMocTh B aBTOMAaTH3alUU
nH(OPMAIIMOHHOH NeITeNbHOCTH U YIpaBiIeHHsS WH(POPMAIIMOHHBIMU pecypcaMH Ha BCEX YPOBHSX OOYyCIIaBIMBAaeT MOTPEOHOCTH B
pa3paboTke MH(MOPMALMOHHO-NOMCKOBEIX cHcTeM. IIpeaMeToM ITaHHOTO WCCIENOBAHUS SIBISETCS HWH(OPMAIIMOHHO-TIOMCKOBAs
cucreMa BbIOOpa (HOPMYIOIINX 3JIEMEHTOB JINThEBBIX (opM. Ilesblo maHHOH pabOTHI ABISETCS COKPAILCHHE BPEMEHH IOUCKA M
OIIpeJIeICHUsI OCHOBHBIX MAapaMeTPOB MATpPHII, IIyaHCOHOB M 3HAKOB 3a CUET CO3/1aHHUA MH(DOPMAIIMOHHO-TIOMCKOBOH CHCTEMBI UL
BBIOOpPA (hOpMYIOIIMX AJIEMEHTOB. JIJ1s1 JOCTHXKEHUS TIOCTABICHHOM 1IeJIM HEOOXO0IMMO pEIlICHUE CIICIYIONIUE 3a/1a4: IPOBECTH 0030
OCHOBHBIX (DOPMYIOIIMX 3JICMEHTOB JIMTHEBBIX (JOPM M MX TEXHHYECKUX MApaMeTpoB; pa3paboTaTh alrOpUTM IIOMCKa; pa3paboTaTh
CTPYKTYpY 0a3bl JaHHBIX JUIs BEIOOPA (hOPMYIOLIHMX 3JIEMEHTOB; pa3paborats nHTephelc nHGOPMAIIMOHHO -TIONCKOBOH cucteMsl. [Ipn
pelIeHNH TIOCTaBJICHHBIX 3amad ObLIa MCHONB30BaHA METOJOJIOTHS CHCTEMHOIO aHalW3a W MOJAENUpOBaHWS. B pesyabrarte
MIPOBEACHHOI0 0030pa OCHOBHBIX 33a4 M XapaKTePUCTUK MH(OPMAIIMOHHO-TTIONCKOBBIX CHCTEM pa3paboTaHa JIoTHYecKas CTPYKTypa
0a3pl HaHHBIX, cocrosmmas u3 6 Tabmui. PaszpaGoran mHTEepdeiic MHGHOPMAIMOHHO-ITONCKOBOI CHCTEMBI, KOTOPHI obecrednBaeT
"Nerkuii’ W MHTYWTHBHO TOHSATHBIA BBIOOpP 2JIEMEHTOB Mporecca (opMooOpa3oBaHUs AeTand. TakuM oOpa3oMm, paspaboTaHHas
cHcTeMa BKIIOYaeT B ce0st nHpOopMaImio 06 YHUKaIEHOM HOMepe (POPMYIOIIMX 3JIEMEHTOB; MX TUII U Ha3BaHUE, CBONCTBA; MaTepHal
U 0COOCHHOCTH Ka4ecTBa MOBEPXHOCTH AETANH; BHJ JeTadd U (HOPMBI Uil ONpE/eICHUs] HOMUHAIBHBIX Pa3MepOB 0GOPMIISIONINX
aneMeHTOB. Mcronb30BaHHE CHCTEMBI MO3BOJISIET COKPATHTh BPEMsl MOHMCKA M ONPEACICHHS OCHOBHBIX TEXHHYECKHX MapamMeTpoB
(OPMYIOIIHX JIEMEHTOB; XpaHEHHE, MAHUITYIMPOBAHHE TAaHHBIMH 00 dJIEMEHTaX.
KiroueBnle ciioBa: BeiOop, nHTEpdeiic, nHdopmarys, Mouck, cucrema




