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Abstract

The article presents two modules operating in ailyBAPCAST system implemented in the Department pplied Computer Science
and Modelling, AGH University of Science and Teclugy, Cracow. These are the modules: CAPCAR3e of producers and
CAPCASTbase of materials. Registered producers may benefit from other madafehe system, the base can also be an independen
source of knowledge about Polish foundries and fir@iduction capacity, and can serve as a kindaifqym for the implementation of
the basic functions of e-business. The base ofriale&an also be a source of knowledge about meand it allows searching and
filtering the lists of materials in terms of uselexted attributes using a multi-level search emgirhis module is integrated with the rest
of the system and can be used by other modulessyi$tem has been developed at the AGH Departmefippliied Computer Science
and Modelling in Cracow.
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1. Introduction At the same time there is no common platforms waild allow
communication, sharing of information and undergkijoint
tasks for many subcontractors involved in the mactuire of cast
components. In other areas like building constanctihere are
platforms that allow collaboration between subcactirs.
In Poland there are currently about 400 foundiésyhich more
than 90 percent are representatives of the SMEorsethese
companies are scattered throughout the countrjli¢asrated in
Figure 1) and competing mainly on the local markeheir
cooperation would be beneficial both for individuampanies
and for the industry and this is the main taskhef CAPCAST
system.
A large number of foundry subcontractors include E3Mand
among them there are the following groups:
- designers of machines and equipment - looking for materials
that meet certain criteria,
manufacturers of machines and equipment - the main
markets served by the foundry industry are autorapti
general engineering and construction,

With the development of scientific and technologica
knowledge in areas such as materials science, lomgtaland
foundry, the aim of which is to raise the technitalel and
efficiency of the production of transport means,chiaery and
tools, it is important to develop computer-basedtays to
support the production processes.

The market of information systems offers a numbértamls

supporting the casting producers in many area$), asic

- the design of machine elements, e.g. the commercial
simulation programmes (MAGMA, ProCast, VULCAN,

NOVAFLOW, PAM-CAST, SIMTEC),

- the management of production enterprise - integr&RP

systems [1-3],

- supporting the production tasks in enterprises asfting -

a variety of authoring systems [4-12]
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- suppliers of raw materials for foundries - noble ferro alloys
scrap assortment, inoculantsecondary trading of n-
ferrous metals, etc.,

- market of companies associated with the transport and
storage of both finished and raw castings,

- other.
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Creating a system that integrates these somatipanies tcstart
cooperation in the area ofbeisiness, especialin B2B and B2C,
seems a purposeful task and can bring ntangible benefii to
individual contractors, to mention as an example

- effective search forsuppliers of raw materie for the
manufacture of a specific range of products

- quick indication of the manufactureo$ castings who have
the infrastructureto perform the contra and ensure the
required quality and production volume,

- opening the road toinnovation throug
consulting and marketing,

- using this system as a platforfor advertisini small
businesses and their products, and floe exchange of
information andthe implementation of comm tasks in the
area of B2B.

technology

2. The CAPCAST System

In the AGH Department of Applie€omputer Scienc and
Modelling, an attempt was made laild a syster, one of the
major tasks of which would bthe integration c Polish foundry
industry and its contractors doneith the help of compute
networks and modern information technolo(A project was
developed involving a hybrid CAPCASTEysten (Computer
Aided Process CAST) [13-1&imed at supportinthe design
decisions in the selection of the most fanadole technolgical
parameters used in the manufacture of o@sthint components.
In its present form, the system consists of fivedules Figure 2):
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- base of materials,

- base of producers,

- base of CTP charts,

- base of heat treatmemiodels(OC),
- expert system.

Dc_ AP._.CAST

Baza modei oc

Spatem skapectouey CAPCAST

Fig. 2. Basic modes of theCAPCAST system

This study is devoted to discussiand analysis of two of the five
basic modules, i.e. the bas# materials and the base of
producers, both operating in tB&APCAST system.

3. Design assumptiosof the CAPCAST
system

One of the assumptioradopte: in the design of the system
was to develop an opepase of thecast materials producers,
where the users would be capatdeegister themselves by giving
their characteristics according t@ccepted guidelines, and to
integrate this base with the restoé systen
The producer of cast materialsgistere in the base will be
entitled to use the systekmowledge basi, which means that he
will have the right and thability to rur an expert system for the
selection of materiahdjusted to the adoptidesign assumptions,
will have access to a base ®TT graphs accumulated in the
system, as well athe ability to rur a simulation module for the
developed models dfeat treatmer
The CAPCAST system (Figure Bjovide: categorisation of users
by assigning to them certaimles The existence of users
registered as:

- designers,

- suppliers of raw materiafsr foundrie;,

- manufacturers of machines

has been assumed.

Each of these roles differs ierms of reference allcing the
operation of the system.
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The newly created user accounts hyedefaul assigned to the
User role, while assigning of respective roleghe prerogativiof
the System Administrator after user verification.

4. The CAPCAST base oproducers

User of the CAPCAST system is granteshstant acce to
his account, where he can keep updatddrmation abot the
company. This is the teleaddress informatiofigrmatior about
the applied technologies, data products an own processing
capacity, information about the materials uaed own offer. For
each of the available roles, analysis shouldhaé¢ to know what
information has to be includeth the regisration form. For
example, if a user has been registered poducer of foundry
materials, he can enter into a databassstemthe information
about his company using the form, fragitseof whict are shown
in Figure 4.
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Fig. 4. Fragments of the registration fofon producers
of castings

Any person logged in as user, regardless ofthe assigned role,
has the ability to view information about thegistere database
users. Searches may be conduaedording to variot criteria,

for example, search for registered suppliefsaw material for

the foundry industry in the provincgf Malopolsk:, search for
manufacturers (foundries) makimgachine componer from the

specified material, etc. (Fig. 5).
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Fig. 5. Base of producg module irthe CAPCAST application

5. The CAPCAST kase of miterials

The CAPCASTsystem also operates modicalled base of
materials. The project ofdatabase dedicated to this moc
contains the information required by the systemdufe both
analytical purposes, e.mformation about the materials (na of
grade chemical composition, mechanical properties, @o-
chemical properties, uses, iddicttion by other standardsemi-
finished productsthat can be produced frorthe specified
material), and operation@urposes(information about the users
and theactivities carried out by then
This module is integrated with the rest of the eystandcan be
used by other modules to perform, for example, fthl®wing
functions:

- download the material characteristito the simulation
module,

- interrelate the range of castoductsindicated by producers
in the registration form wittmaterial: available in the base
of materials.

The base can also serve as independent source of knowlec

about materials A user interface as been developed which

allows easy editingnd search for materie

Project of main navigation

Search section - allows searching and filtering the list of matesi
for userselected attributes using a m-level search, which
allows not only searchingoy selected properties, but a

combining queries with logicabperations:and, or, none of the

above.
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To facilitate the searchsimple and advanc filters were
implemented.

« Easy filtering and sorting operatioase availabl in columns
such as thename of the material/product, standard,
application or producer. Also, within the detail sectic,
sorting in terms of the available criterfapossibl.

e A list of vocabulary items for charactenaps (producers,
names of materials, namesf standard, names of
applications) is provided. This is meantfacilitate for the
user the task of searching the databasealso provides
a navigation tree (Fig. 8)ith the types c cast materials,
which after selecting one of themijll be sorted, choosing
only those materials that meet the criteria.

= ﬂ_] Tworzywa odlewnicze
= u_.] Stopy Zelaza z weglem
[£] staliwa
[£] stale
= [ Zeliwo
+ u_] Polowiczne
+-[ ] Biate
+ u_] Szars
= [1_] Stopy metali niezelaznych

|j Inne

|j Stopy aluminium

Fig. 7. Cast materials tree in tBAPCAST1 system

Detail section - after selecting the seardiiock sectiol of the
material its name will be displayed and all fireperties thi are
in the database. Depending on user’s privilegagpn: will show
that allow adding forms and editing tabfesm the databas

wyszukiwanie

-

szczegoly
Fig. 8. Base of materials module in BAPCAST application

The prototype version of the systei®m equipped wit data,
information and knowledge regardittie castin of ferrous alloys
with particular emphasis on heat treatkdttile iror. Architecture
of the proposed system has an open characigrthe ability t

expand and include many other materidsterials are grouped
in a hierarchical manner that allows searchimgany arbitrary
types. The base of materialdso includes tt possibility of
searching by various material designatidfar example Table 1
lists the designations of the ductile irgradesaccording to
different standards.
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Table 1.
List of ductile iron designations according to stdel standard
Species according to the standards
PN-EN 1563:2000| PN-92/H-83123 |DIN EN 1563:1997 DIN 1693 ASTM A536-84 GOST 7293-85

EN-GJS 350-22 350-22 EN-GJS 350-22 - - Ve 35
EN-GJS 400-15 400-15 EN-GJS 400-15 | GGG-40 (0.7040) 60-40-18 Ve 45-12
EN-GJS 400-18 400-18 EN-GJS 400-18 - B0-40-18 Ve 40
EN-GJS 450-10 450-10 EN-GJS 450-10 - ~65-45-12 Ve 45
EN-GJS 500-7 500-7 EN-GJS 500-7 GGG-50 (0.7050) 65-45-12 Ve 50-7
EN-GJS 800-3 600-3 EN-GJS 600-3 | GGG-80 (0.7060) B80-55-06 =~V 60-2
EN-GJS 700-2 700-2 EN-GJS 700-2 GGG-70 (0.7070) 100-70-03 Ve 70-2
EN-GJS 800-2 800-2 EN-GJS 800-2 GGG-80 (0.7080) 120-90-02 Ve 80-2
EN-GJS 900-2 600-2 EN-GJS 900-2 - 120-60-02 -

6. The CAPCASTdatabas¢

This chapter describesfragment of the databaoperating in
the CAPCAST systemesponsible for handling modu such as
base of materials and base of producers. It consists of the
following tables:

e users- thistable contains the data needed for the registr.
process to the system sucHagin, password, e- malil,

e admin_accout - these are thdata to create aadministrator
account,

e partner - the main tablef the module contains the contact
details of the partner (supplier, foung,

e partner_type — thistable determines the type of part i.e.
whether it is a supplier of materiefor castings or casting
producer,

e product - in this table partner publishe¢he data about his
product,

e technology — the table contains data on tmanufacturing
technologies, e.g. casting,

e technology_group - thetable with a group of technologies
make individual products,

* materials — anassociative tablecomprises materials from
which, in a manufacturingroces, the final product offered
by the producer is made,

e chemical_eements - dictionary table that stores the names
and abbreviations of elements,

e chemical_composition - associativeclass for tablesnaterials
and chemical_elements, contains information about tl
content of arelement in a given materi

e phases - dictionarylist of all the phase

e phase_composition - analodcally to the table
chemical_composition, this is theassociative class for tables
materials and phases containing information about tt
content of phases in tlspecifiec material,

« features- a dictionanfist of all the mechanical properti

e standards - contains a lisbf the names of standards and tl
types ( national, international, industr,

e material_definition — theassociative class for tabl
materials, standards and features; it stores the index to the
name of the material, the index to the name of
mechaical property (from the dictionary takfeatures), the
numerical valuegor each of these properties, and the n
of the standard (from the dictionary tastandards ),

e appliances - stores thaable with thenames of the material
applications,
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« appliances_composition - the associative class for tables
materials, standards and appliances; it contains a list of
applications of the material according to the stadsd,

e types - dictionary table of all the names of the typds o
materials,

e types composition - stores a list of the names of the types of

materials,

. country — dictionary list; it contains a list of all theuntries,

e signature — the associative class for tablemterials and
country with information on the names of the material
counterparts in other countries,

e producer - table containing a list of the names of prodscer

e producer_composition - similar to the above examples, the
class containing information about the producticope of
materials by manufacturers.

7. Non-functional requirements and
technologies used by the CAPCAST
system

Non-functional requirements - environmental
The authors have assumed that the system must pse o
technologies or those that have an open sourcdomernd
commercial versions. At the moment, many softwdegf@rms,
libraries or frameworks are available in this dmmition model.
The basic functionalities are available as freewarth some
restrictions, for example, function- or performamelated. In
many cases, in the open source model, full funatignis made
available with paid technical support and functidpa
replenishment.
Restrictions on which the project should pursuéuitstions:

- universality:

o does not require the user to install additional

software,
0 is available for current web browsers,
- bases on free software (called open source),
- applied technologies and application architectuitt w
allow for further development of the system,

- due to the complexity of content and ease of

presentation of data dependencies it has beenetktid
use a relational model of the database.

The choice of technology used by the CAPCASTsystem
Relational databases are standard in small and mesized
projects. Large systems and cloud computing inangbsrequire
processing of the large amounts of data, and it sases the
relational databases have limited functionality. e Tlystem
proposed here can be successfully handled by dioreh
database. The authors chose the PostgreSQL 912adatéor the
compatibility of SQL language with the commerciaraCle
database, a very good support of SQL environmendt lgigh
quality documentation.

Similar criteria are successfully met by the Javagmmming
language. Java 7 EE is now the dominant programiainguage
of IT projects. It is characterised by very goodadeontrol. This
reduces the number of errors made in the implertient@hase,
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and it is easier to debug the programme. Quitergroitant role is
also played by the tools supporting the applicatomponents
automated tests performed by the developer at thge sof
implementation.

For Java there are many tools, among others, thieoement of
application servers. One of the most popular is IBOSS
application server developed in open source mogdiich
provides the developer with everything one needsuftport web
applications, starting with the web services ancthie object-
oriented abstraction of data stored in a relatiolahbase ending.
The system uses JBOSS in jboss-as-7.1.1.Final versio

To support the development of web applications,uentver of
libraries containing web interface service elemérdm the Java
language level were introduced. Great popularity ained the
set of GWT libraries developed by Google and useits web
applications. An extension of this library is Sn@&NT, which
adds new interface elements allowing user to crapgication
components that can provide functionality compazratol excel
sheets. The authors used the SmartGWT 4.0 libmarg non-
commercial version which is operating without soofieche more
advanced solutions of access to the database aidigipg of
network communication. These elements are not wsethe
present stage of application development.

8. Summary

Within the framework of the project, the followirgdements
have been developed:

- the CAPCASTbhase of materials containing the
characteristics of materials (supplemented witlorimiation
on selected grades of ductile iron, which is thartistg
material to produce ADI),

- the CAPCASTbase of producers and the user interface
allowing easy registration in the database andlprediting.
The database can be used by other modules of stensyut
it can also operate as an independent source afl&dge
about Polish foundries and their production capaeihd can
serve as a kind of platform to implement the bésictions
of e-business.

Fragment of the system presented in this papepistatype, and

will be subject to evaluation, development and eysitic

empirical verification.
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