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ABSTRACT

Enormous alterations has been going on in IT fst faw years. Owing to the expeditious developnierthis
field, the requirement for invention in this field much higher. This necessitates prominent atteshgirms
to react rapidly to market considerations in orttercoordinate job and carry on trade more expeaditio
Firms has to orchestrate subsisting class of Mod&rmdamental technologies like World Extensive Wab
Computerized Commerce. A distinctive assumptiomamy firms when employing a orchestrate procesehat
on one hand, a prominent body of data is grabbedelational or even hierarchal or network databases
and on the different hand article oriented appiicet has to be developed. So that, a Modern antidédel is
constructed that represents the present state eoffitim's trade procedures. Nevertheless, the Modeticle
model and the subsisting relational database’s mgekeerally do not go well unitedly. In differentovds, a
prominent semantic spread amongst both models dhmeilcoupled. The approach indicated in this paper
database migration. Essentially, this approach cizep two tasks. In the initial task, the relatiodatabase
outline is organize. The outline is translated itowell formulated and putatively apprehensibleickart
oriented outline, that the Modern applications ncapform. Subsequently, the data are migrated intarticle
oriented DBMS.

An approach is indicated for a conventional resotutof data migration process. The outline transfation
process is separated into three successive dedinetiee initial degree, the relational outline iartslated into
an SOT outline. This initial SOT outline is then designed preeminent in the decent article oriemtetine.
Eventually, in the third degree preeminent SOT ioetlis translated into an article oriented outlmeording

to the ODMG dominant. The data migration procesgeiserated automatically for each outline transtdrom
degree. In order to enforce outline transformatidhe idea of transformation rule is indicated. The
transformation rules define elementary restrucgudperations within this model. A introductory tsformation
rules has been indicated that may be continuedntla#ly, a prototype has been implemented as aeaci of
idea

Keywords. E-commerce, WWW (World Wide Web), relational autj life cycle, article technology.

I ntroduction Relational Databases Arrangements

RD system represents the present dominant in
technology for realizingdatabase applications. The
idea was indicated in the earbeventies, and now

commercial DBMS (database management

Usually process deals all fields of information
arrangements. Irthis paper, in particular, three fields
are of primary concern.

arrangements) like DB2, oracle, Informix Sybase
prevail the market of data persistence. A prominent
body of computerized data is toe read in relational
database now a days. One major bonus of RDBMS is
the maturity they has achieved in pervasive rebearc
Attempts in the last years. This permits RDMS
products to beemployed for great performance and
mission-decisive databasspplications.
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Article Orientation

Today article oriented epitomprevails in modern
software development. has egressed as significi
technology to ascertain software enginee
properties. Nearly all the elements of the Moc
information arrangements are developed within
article-oriented software engineering event cycle
particular, tlkese elements include datab
arrangements, user interfaces, operating arrangsi
and applications. The degree of art-oriented
software engineering comprises, amongst otl
analysis, design and effectuation.

Reengineering: The expeditious alteons in IT and
society force firms to rapidly react to chang
considerations on a global market. This raises
difficulty of reengineering information syste
capitalize these technologies. Usui two cases
propelling this may be distinguishec Firstly,
alterations in theinternal organizatiol of firms
should be reflected ininformatior arrangements.
Secondly, owing to theemerging fundamental
technologies like E-commercéhe WWW or data-
ware housing, firms has toonform ancmodify parts
of their information arrangements.

The evolutions of database technology and soft
engineering has hardly acted upon each other ii
last decades. As a result, RDBMS and ar-
orientation comprise primarily different epitom
Subsisting relationaldatabases and arti-oriented
applications cannot be incorporated in a unsee
manner, a difficulty that is known as impeda
mismatch.

Meantime, article Oriented DataBase Manager
System (OODBMS) has been indicated to sup
unseamed integration afrticle technology and da
persistence, and various commel products are
available.  Nevertheless, many establishments
primarily abstain from utilizing OODBMS since
subsisting products cannatontent with RDBMS
with respect to maturity andependability

The approach indicated in thipaper is database
migration. Essentially, thisapproac comprises two
tasks. In the initial taskihe relationa database outline
is organize. The outline igranslate into a well-
formulated and putativelyapprehensib  article-
oriented outline, that théModerr applications may
conform. Subsequently, thedate are migrated to
OODBMS. There are variouground: why database
migration worth advance investigation Initial,
database migration predicts gooc results than
different approaches likearticle expressions for the
upcoming grounds. Since thaate are converted to
objects only once, databaseigratior primarily

permits more tractability with respect to the
reengineering therelationa outline into a suitable
article-oriented outline.  Second! subsisting
approaches fordatabasemigratior do not exploit the
complete potential of tharticle-oriented epitome, so
that the preeminent articlerientec outline still looks
relational and retainssubsistini advantages and
disadvantages of theelationa outline. Eventually,
Attempts are taken teedres the present naiveness of
commercial OODBMS for some mission-crucial
databaseapplications.They are well befitted for savir
data of typical such as CAlarrangements and office
automation arrangements. Lately, ar-Relational
DBMS (ORDBMS) has initiated to extend so
article-oriented characteristics, and adva
characteristics are likely to be addressed in theré.
ORDBMS may be expected to extenpresent
commercial RDBMS products. Hence, they extend
similar dependability as RDBMS. ORDBMS has
similar difficulty, as referred earlier, for OODBMiz.
to change a subsisting relational outline in to kox
exploiting article-oriented characteristics, and to
conform the databasé&hus the results present in this
paper for OODBMS willalso be important for the
article-relational databasgrangemen

Relational dtabase concepts

Relational databasearrangemen represent the
dominant technique for realizing database
applications. The primary bases of relational

databases were put garly seventies, mainhjin the
relational datamodel[Cod70] Afterward, the Entity-
relation model[Che76] wasdicated for simple yet
effective simulation ofelationa database schemas.

Datamodels

The process ofdesigning database outline is
generally decomposed intwarious degrees. In each
degree, a different datamodel is employed.

Typically three levels ofdesign are distinguished,

as shown in Figure-lconceptu: design, logical

design and physical design.

Data Models
Objact-based logiaal data Rucord based logical data. Physieal data modal
modal modal

Figure-1:Data Models
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Logical design consists of representing the conept
outline into a logical outline that may be handled
by the DBMS. Thelogical outline is thus expressed
by means of data manipulationlanguage.
Eventually, the physical outline describes the
internal storage structure of the database.

TheER modd

The Entity relation(ER) model was introduced by
Chen[Che76], and describes data as entities,
relationships andoroperties. An entity is a “thing”

in the real world with anautonomous existence.
Each entity has properties- the particuf@operties
that describe it.

The relational data model is one of the traditional
data models like the network model and
hierarchical models. These hasheen rather
successful in developing the database technology fo
many traditional data base applications Relational
database design follows a waterfall-oriented
approach. Firstly, a Conceptual outline is made,
generally bymeans of ER model. Such a conceptual
outline describes the universe of disclosure as a set
of entities thatare characterized by a number of
properties. In additiontelation amongst entities may
also be described. In the secosthge of relational
database design, logical design, a relatiooatline

is made in terms of a data resolution language that
may be handled by a DBMS. Sometimes, specific
constricts in the ER outline such ggneralization
relationships, may arouse various alternative
constructs in the relational outline. Although paof

the specified semantics in the ER outline may get lost
in the relational outline, the latter may be enhanced
by totalling restraints or expressions.

Specification of articlebehaviour

From the relational point of view, there is no @as
to explicitty model composite objects in the
relational outline. It is sufficient that composite
objects may be extracted from thdatabase, where
a view may be described containing composite
objects utilizing the question referred above. In a
article-oriented design, various article specific
operations may be specified, faromposite objects.
In an article-oriented design, nevertheless, articl
specific operations for points may ideally be
implemented as methods afclass point.

The primary contribution of this paper has been to
demonstrate that relational and article-oriented
database design followdifferent design strategies
and consequently result instructurally different
database schemas. There is no ubiquitous
representing scheme amongst relational constructs o
the one sideand article-oriented constructs on the
different. In particular, thisconcerns the primary
construct relations, tuples, classes avtgjects.
Relation and Classes: The examples demonstrated
that not every relation in a relational outline
corresponds to a class in @rresponding article-
oriented outline. Conversely, not evetiass present
in a article-oriented outline is derived from a
corresponding relation in a relational outline.
Tuples and Objects: Not every tuple in a relational
database is represented as an article-oriented
database. Conversely, navery article is derived
from one specific tuple. Grounds for thiare the
deficiency of conceptual simulating constructs in
relational database design, and the possible
specification of the article lifecycles.

The contributions of this paper from the necessitie

article—oriented concepts are marginally older thanfor the migration approach. This papelemonstrate
relational concepts. Nevertheless, it took a long time the result of these different desigtrategies, that is

for article-orientation to accede the primary gimedn
the late seventies, language
introduced by Xerox[GR89]. Parallel to the
development of the article-oriented programming
languages, conventional languages wem@ntinued

with concepts for realizing abstract data typesd

information hiding, in order to satisfy Modern
necessities ofsoftware engineering. Examples of such

that converting a relational outline to a

Smalltalk-80 wascorresponding article-oriented outline which is a

non-superficial task. Consequently, the migration
algorithms should be effectivenough to support
such conversations.

Migration to article technology

languages are Ada and Modula. Nevertheless neafhe extensive acceptance of article technology in

article oriented languages wenegarded the best
choice for integrating Modern softwarengineering
necessities,  supporting  reprocess,

software engineering has propelled the combination
article technology and data persistence. Curretitby,

maintainingattempt to smoothly incorporateelational data and

software, sustaining the article oriented software article technology is especially eminent when

engineeringlife cycle [ABD+89].

Modern article-oriented applications has to access
subsisting relational databases. Relevant approaches
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are referred and thadvantagesinc disadvantages of
each of them are compareddatabas migration,
the subject of this paper, is oné the approaches.
Usually, two different approache may be
distinguished. Firstly, the dataiistainecin relational
databases. The simplegiesolution a entryway
amongst aelational and an articlerientec database.
Database migration is the secoapbroact in that the
RDBMs is completely substituter by an article-
oriented one, andboth outline andlatabase should be
migrated. The decision toemploy a particular
migration scheme for acertair databasesystem
depends on various pragmatestraints

Figure-2:DB Migration
The transformation in principlegevery table of the
relational outline is mapped into elass and foreign
fundamental restraints arenappe: into reference
properties. Consequently, eveyple of the relational
databaseis represented as article in the article view.

Relational rhyming

The transformation of articlerientec outline into a
relational alone, when utilizing objects for

applications and relations fopersistenct Since both
article- relational representinganc relational-article
representing share théask of specifying mappings
amongst relational constructanc article-oriented
constructs, various artickelationa representing
product also support the opposideection. Research
projects in this field arePenguin[KH93 and article
Driver[Leb93].

The Construction of articlexpressior is not simply

the opposite taslof the articlerelationa representing
process, that may bexecutedautomatically In the

case of article-relationalrepresentin¢ the article-

oriented outline has been madefbgwarc engineering.

When creating articlexpressior the relational outline
should undergo a reversegineerin process.

The algorithm for realizinghe insertion operation is
non-superficial. The indexalue of the tuple and the
insertion point where theModerr element is inserted
should be calculated. Theall the elements behind
the insertion point shouldbe shifted onelocation
to the right.

For combinationalrelationa databases and article
technology has beenreferred. In principle, two
different strategies exist:article expressions over
relational database anc database migration.
Although both strategiesppea to very different,
often pragmatic restraintsdetermine that migration
scheme to use. Asregards article expressions,
various approaches hdmeer indicated and various
commercial instrumentalread' exist. Although this
scheme exhibits seriouproblems, At least for
performancegrounds, itrepreseni the present trend
of migration to articletechnology

Semanticenrichment

Semantic enrichment isthe task of gathering
additional semanticinformatior that is not explicitly
available from therelationa database system. This
task is also known asevers: engineering, that
stresses that the result tfe semanticenrichment
process may beaepresente through a conceptual
outline. Whereas th@roces of database design is
called forward engineering, revel engineering may
be regarded theopposite process, that is, there
construction of conceptue outline out of an
subsisting databas®evers engineering is noonly
essential in the field ofnformatior migration, but
of high importance forinformatior arrangements
reengineering usually.

There are various ground: for employing reverse
engineering to database besides a subsequent
database migration, asgarde in this context. During
the design andnaintenanc of the logical database
outline, some arenaemantic might not begrabbed
anymore. Thus withoubwning a conceptual viewof
the database it iglifficult for users to realize the
semantics of the databasac retrieve data correctly.
The needfor conceptual schem turns more essential
for redesigning subsisting databases when Modern
application necessities ammnsiderec Another field of
application is databaseéntegration that is best
executed at the conceptuz degree[BLN86].
Eventually, the semanticsf the database should be
extracted wherswitching to another data model. This
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is required for
migration.

both article expressions and data

Outline transformation and data migration

Various approaches has been indicated for outlining
transformation from relational outline to article
oriented ones. Two approaches for database
emigration are worth referredin [AYCD98] an
algebraic database migration approaclngicated for
that a prototype also exists[AY98]. The focus @
optimizing the migration process and physical or
organization of the database. Nevertheless, thineut
transformation process does not support flexible
transformations. In contrast to this, the approach
[Fah96] exhibits more flexible outline transformations,
but the preeminentmigration operations cannot be
optimized. In particular,various transformation rules
are indicated for both theelational and article-oriented
model. Furthermore, the instanaepresenting should
be applied after each individual outlinensformation
operation separately, and is expressed orrather
information degree. As a result, the databasigration
process cannot be optimized. Some different
approachespropose useful outline transformations in
both, the relationabnd article-oriented[BP96] context.
In relational databasealesign, outline transformations
has been employed for reversagineering[HTJC93b]

or quality improvement[BCN92], inorder to reduce
efficiencies such as de normalization gptimizations.

In article-oriented design on different hand, oali
transformations has been employed for outline
purification[BP96].

The support of outline development is not a primary
requirement ofthese data models. Subsisting algebras,
like relational or article-oriented algebra are one
manner to describe a conventional foundatidime
algebras manner may be employed in different ways:
as a conventional semantics of the data and aiqoest
language itself. Besidesptimization, the necessities
for the SOT data model andlgebra differ from
subsisting approaches. Therefore there ravesuitable
for outline transformation and data migration, aad
Modern approach is presented in this paper.

The primary purpose of SOT data model is the
support of outlinerestructuring and data representing.
Outline restructuring is the aaf modifying the SOT
outline. Data representing alterations tliatabase
state, such that the preeminent database
consistent with the modified SOT outline. Outline
restructuring and dataepresenting are implemented
by algebra. For simplicity, outlinend data share
the similar algebra. Various grounds exists why
neither the relational nor the neither article-orésl

is

nor any different subsisting data model fulfill the
necessities of databasenigration. The primary
reason is that the purposes of these dadaels are
different from ours. Most subsisting algebras sexse
theoretical foundation to describe the conventional
semantics of datand of a question language.

More precisely, the relational model lacks the
individuality aspect and the support of typical
structures. Individuality is simulatedthrough
fundamental properties whose unigqueness should be
maintained bythe user. As regard typical structures,
aggregates and setsay be simulated by additional
relationships, but list or arragtructures cannot be
expressed instantly. On the different hand, the
article-oriented model is too restrictive in articl
individuality and inheritance handling. Outline
restructuring cannot easily beropagated to the
data degree. The interface of an article ordlass
membership (generally) cannot be changed once it is
made. As regards article individuality, there may
be no externalinfluence on creating Modern
article identifiers as will be demonstrated
afterward. Concerning cardinality, the “not nulfica
“candidate fundamental” restrictions, known from
the relational datamodel, do not exist.

Conceptual model like the ER model, that are
regarded. The migration frame job, the primary
originality of the transformation process lies in the
ability for flexible outline redesign. Input of the
transformation process is a relationaltline and a
set of tables. On the article-oriented sidegudline
expressed in the ODMG interface notation and
data expressed in the ODMG article interchange
format (OIF) istargeted. This manner the approach
is not dependent on theoncrete target DBMS.

Attribute
——

Tuple {

Relation

Figure-3:Data Transformation
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The data migration process
completing theseahree steps of outline transformation.

Algebra, described over the initial extensions

Eventually, in the third step SOT model is mapped

to a classstructure and the article-oriented database o

is made from theSOT extensions. The target class
structure is expressed in tH@DMG article resolution
language (ODL) [CBO0O0], and thelatabase is made
either by creating a migration application loy sorting
the SOT extensions in a dump file in the ODMG
objectt interchange format (OIF).

Conclusions

Subsisting approaches for migration do not explwét
complete potential of the article-oriented epitome so
that the preeminenarticle-oriented outline still looks
rather relational and retainghe advantages and
disadvantages of the relational outlireherefore, one
of the goals of this approach is to support outline
transformation into an decent article-oriented inatls
obtained by forward engineering, rigorously utitigi
an article-oriented design method. In the initiattpof
the paper, the fundamental differences amongst
relational and article-orienteddatabase are referred.
For the effectuation of the databasggration process
an intermediate data model is indicatdtht permits
defining both, outline transformation and data
migration. This data model contains all article-

is generated afterindicated for
migration process.

conventionalresolution of the data
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