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Abstract : We review modedling and software implementation of the data caching tools. The aim of this work
is to build the information model and develop principles of interaction of the modular structure of caching
protocol, which refers to a certain combination and the set of interface transactions, in the frame of which data
exchange, transmission and processing between different programs or program components are determined.
To sdlect a software development environment (Software) and design of the DB structure, we should do the
following: design the main data objects that will formthe DB basis by the example of | nternet-based information
systems (1S); design Software modular structure by the example of Internet-based |S; design special software
by the example of a special transaction processor.

Asaresult, theinterfaces and data exchange mechanisms are defined. Special softwarefor a special transaction
processor for integration in an Internet-based IS is devel oped.

Keywords : Database, caching control, transaction processor, software interfaces.

1.

INTRODUCTION

Inthe context of formation and anaysisof the choice of software alternatives, database (DB) isone of the

most important solutionsin the processof programimplementation.

Eventudly, inorder to chooseasoftware (Software) development environment and to designthe DB structure,

we haveto performthefollowing tasks:

» To develop the design of the main data objects that will form the basis of the DB by the example of
| nternet-based information system(1S),

» To develop thedesgn of Softwaremodular structure by the exampleof Internet-based | S,
» Todevelop thedesign of specid software by the example of agpecial transaction processor.
Inorder to implement theintegration of special Softwareinthe Internet-based | S, we should define interfaces

and dataexchange mechanismsfrom both directions. In particular, to ensure coordinated operation of themain
interfaces of dataexchange between Software levels, we may use thefollowing interaction interfaces:

» API (Application programming interface) - a set of classes, procedures, functions provided by the
application, library for usein external software products,

» EJB (Enterprise JavaBeans) isaset of specificationsthat alows creating distributed applicationsto which
thelow-level API (Application programming interface) for transaction handling areapplicable[1, 2, 3],

* QL (Structured Query Language) - universa structured query language used for exchanging, creating and
control of datainaDB [4].
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» JDBC (Java DataBase Connectivity) - independent industry standard run on any platform for the
interaction of Javaapplicationswith variousDBs[5].

The aboveliged technologiesareincluded in such software development environmentslike NetBeansI DE 7.
2. METHODS

Javaprogramming language and freeintegrated development environment IDE NetBeansIDE 7 were used
for theimplementation of specid softwarefor datacaching control. Thisspecific softwareisdesigned to run under
Windowsoperational sysem. Also, for the successful operation of the developed special oftware, BBossApplication
Server usingaservlet container should beinstalled.

Onthebasisof previoudy constructed algorithms|[6, 7, 8] we developed special softwareof goecid transaction
processor for integrationinthe I nternet-based 1 S.

Inthe process of development using aNet Beans| DE 7 software development environment, the EJB module
iscreated. Thismoduleimplementsthe functionality of the special transaction processor and consists of aset of
EJB components and JDBC driver. The EJB module and the EJB applicationsare interchangeable notions.

While designing themodulein aNet Beans| DE 7 software environment, the module structure congsting of 3
functiona layerswas determined:

» Web level. Thisleve containsarepresentation of the concept of the EJB module. Thisapplicationruns
onaJBossApplication Server andisapart of the I nternet-based information system supporting teaching
and research activities. Web level inthe EJB moduleisimplemented using the serviet that providesthe
client with accessto the application (in our case, theclient applicationisaweb browser).

» Thelevd of processng. Thislevel containsthe program code of processing the queriescoming from
the client to the EJB module. In the process of queries processing, datacaching and transaction control
areimplemented. Level of processing inthemoduleis essential to aprocess and directly representsaset
of interfacesthat control the datacaching.

» Thethird level isthe level of interaction with the data source. Thislevel is represented by the
JDBC driver inwhich the algorithm of caching protocol isimplemented.

Thefinal verson of the run-time moduleis packaged with the help of NetBeansI DE 7 and has.jar extension.
Next comesitsdeployment on the gpplication server.

Inthe process of development with J2EE (Java 2 Enterprise Edition) technology application, whichan EJB
modulewasimplemented.

Findly, EJB module, aspart of aspecia transaction processor, isasat of controlling and interacting components
with aset of classes. Each component class containsitsown interfaces, methods, and processing functions.

In our case, for theinteraction of the EJB modulewith the client and in particular with theweb browser, the
control component Manage Componet_ Special Handling Transactionswascreated. Thiscomponent isintended
to handle queries coming fromtheclient (web browser) viathe servlet to the EJB module.

Then we developed classlibrary that containsthe remote interface - Remote (Remote Interface  Special
Handling Transactions). We need the classlibrary because the client implementsthe accessto the EJB-module
componentsthrough aremote interface. Since we have chosen three-tier client-server architecture, on which
special softwareisdeployed, aremoteinterfaceis an essentia element for theremote communication.

The next important point isthe development of asession component Session Componet _Special Handling
Transactionswith aremote interface Remote I nterface_Special Handling Transactionsintheclasslibrary. Thus, it
ispossibleto noticethat Remote Interface Specid Handling Transactionsinterfaceisimplemented inasession
component Sesson Componet _Specid Handling Transactions. At the sametime, theremoteinterface Remote
Interface_Special Handling Transactionsisaclasslibrary of EJB module, inwhich the parametersand rules of
interaction are defined.
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The next step isto develop session facade of the session component (Session Componet_Special Handling
Transactions). It is necessary because the clients using special softwarelocally should also have accessto the
session component but without the remoteinterface (Sesson Componet _Special Handling Transactions). For
this, we developed a special classfor session facade Session Front_Special Handling Transactions. Thisclass
containstheprogram code of transaction handling of the EJB module, using the User Transaction interface.

After thedevelopment of asession component inthe processof programdesign, theinterface that implements
the accessto DB viaHT TPisdeclared. Asnoted earlier, the use of aJDBC driver will dlow usto developan EJB
modulethat will not depend onthe platformonwhichaDB isbuilt (e.g., MySQL, SQL Server, Oracle, DBase). In
our case, the JDBC driver of special transaction processor (EJB module) alowsusto connect to ISDB, send the
gueriesand receive the processing results. The specia transaction processor JDBC driver congstsof acertain set
of classesand methodsin which the processing parameters of database queries are defined.

Themechanism of a special transaction processor driver operation consistsof thefollowing (fig. 1):

» Through aweb browser (web interface), client accesses an EJB module viaservlet, using theremote
interface Remotel nterface_Special Handling Transactions.

* Inthe EJB module, the control component M anage Componet_Specia Handling Transactions accesses
thedriver IDBC_Specid Handling Transactions.

* Driver trandatesand processes BD queries, using the interfaces Statement, Prepared Statement, Resullt

Set.
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Fig. 1. Sructure model of the interface interaction of a special transaction processor.

Inthe context of the Statement interfaceinthe EJB module, onthe basis of the described mathemetical tool
[7] the algorithm of protocol of caching based on time stamps[ 8, 9] isimplemented.

We understand acaching protocol asacertain combination and a set of interface sequences, inthe frame of
which the dataexchange, transmission and processing between different programsor program componentsare
defined. Within theframework of the study, we understand interface asa set of rules, methodsand agorithms of
interaction between the programs and program componerts.

Call EJB_ Specid Handling Transactionsmethod initsown classEJB Access _ Specid Handling Transactions
and asapart of the servlet isrespongblefor calling the EJB module at the client level.
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Finally, aspecial transaction processor includesthefollowing components (Fig. 2):
* Thecontrol component that implementsthe EJB module control interface,
* Driver of interactionwiththe BD,
* A sesson component that implements theremoteinterface of interaction between the client and special

transaction processor
EIB
. Interaction
Control component Program imerface interface

Fig. 2. Combination of the main interface components of a special transaction processor.

3. DISCUSSIONAND RESULTS
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Fig. 3. The modular structure of the Internet-based information system.
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Inthe process of designing the I nternet-based information system (1S), we used the approach to building with
application of amodular architecture. The mainadvantage of modular architectureisthat each of the mainstructura
units (consisting of modules) can be modified without requiring changesto the others. Inthiscasethe IShasthe
flexibility to meet the changing needsof the organization.

TheInternet-based information system is designed in accordance with amodular concept (Fig. 3).

Themainoptionfor the useof | Sisdistributed processing of dataand interaction with user. Thebasic principle
fixed inthebasisof thedesignisthe possibility of distributioninthe network asfor DB and for the main modules of
the system aswell. The main features of distributed architecture are remote application, scalahility, platform
interoperability and performance. The main components (participants) of thisarchitectureinteraction are the client
(user), theapplication server (in our casethisisaweb server) and the DB. The application server hereisconsdered
asaserver programthat allowstheinstallation of application-specific components, so that they can be remotely
caled (usualy using one of themethods of theremote object call) [10, 11, 12, 13, 14]. Fg. 4 illustratesthree-level
architectureof theinteraction of thegpecia softwaremain components. Intheframework of thethree-tier architecture,
theremote client can accessaremote data source viathe application server [10]. Connection of client, application
server (web server) and DB, aswell asthe dataprocessing and transfer areimplemented viathe Internet. The
client performsthe operation with the syssemusing theweb interface. Theresult of inter-moduleinteractionisdata
processing and storage, aswell asimplementation of the mainfunctionality of the developed IS[15].
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Fig. 4. Architecture of main components interaction of Internet-based information system.
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M ain data flows of special softwareof thelnternet-based IS

Viawebinterface, theclient sendsaquery to the* Users control” moduleto check the name and passwordin
the DB. When authentication is performed, the user individual curriculumisinitialized. ViathemoduleNurricula
control”, theuser controls his’her curriculum and choice of disciplinesfor study. Then acontent creation query to
the“Disciplines’” moduleisperformed. The user accessesthe module“Competencetesting” for thevalidation of
competences. To analyze and generate statigtical reports, the user usesthe” Analysisof statistical data’ moduleand
the“Reportsgeneration” module. Inthe“Educationa content creation” module, the user performsthe creation of
educationd disciplines. Development of tasksfor the competence vaidationisimplemented inthe " Testing content
creation” module.

Theinput datafor “Content Control” block will be the datawhich are entered (imported) by the user. For
example, thedevelopment and editing of content intended for education and validation of competences Theoutput
data arethefind presentation of the content whichisitsvisudization.

Theinput datafor “ Teaching Control” block will bethe entered data necessary for the competence validation
that isselectionor input fromtheresponse console. Theoutput datawill betheinformeation processed and presented
intheformof thefina result.

Theinput datafor “ Statistics Control” block will betheentered informetion or selection criteriafor theformeation
of report documentation. The output datainthiscasewill begraphica and textua representation of the processed
data, i.e. thereport view.

Theinput datafor “ SysemAdministrator Control” block will bethe entered information about the user which
isused to formtheuser profile configuration.

4. CONCLUSON

Thus, we havethe macro flowchart of the main dataflowsand, in particular, the dataextraction (reading) and
adding (writing) inthe DB system. Based on selected objectsand described properties, we have built alogical
model of the DB of the Internet-based | S for educationa and scientific activities support.
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