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Abstract

The purpose of this paper is to explain why obmiented data modeling is more
popular than relational data modelingd. data mode is a logic organization of the real
world objects (entities), constraints on them, ahe relationships among objects.
Relational model is very simple since data in represented in tmenfof relations that are
depicted by use of two-dimensional tables. Rowghéntable represent records and
Columns represent attributes of the entity. Thedoesncept in the relational model is
that of a relation. Inobject-oriented model main construct is an object. As in relational
model, there are relations similarly we have olgaat OO data modeling. So first thing
in OO model is to identify the objects for the syst. Examining the problem statement
can do it. Other important task is to identify tregious operations for these objects. It is
easy to relate the objects to the real world entithe object-oriented approach has
proved to be especially fruitful in application as such as the design of geographical
information systems which have a richly structurkdowledge domain and are
associated with multimedia databases.Relationah aabdeling is different from Object
Oriented data modeling because it focuses solelydata while object oriented data
models focuses on both the behavior and data asm#cyour domain. OODBMS are
faster than relational DBMS because data isn’t stbin relational rows and columns but
as objects. Objects have a many to many relatipnahid are accessed by the use of
pointers.

Key words. data model. Relational model, object-oriented nhadedeling, object
multimedia databases

1. Introduction: In today's world, Most of the applications use &je®t Oriented

Data Modeling as their data store while using ajeaitoriented programming language
for development. If the applications which are deped by object oriented programming
languages use relational data modeling then te sibjects, it have to be flattened into
tables and when retrieved from the database thecbbps to be reassembled from the
parts from different tables. This causes certa@fficiency as there is need to map the
objects to tuples in the database and vice verseelational data modeling, there is a
problem "impedance mismatch" caused by having o ofigects to tables and vice versa.
Relational Data Model does not support for compbjects such as documents, video,
images, spatial and time series-data. It doesmwige efficient and effective integrated
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support for things like text searching within fieldt requires a query language like SQL
while there is no need for query language in obmueénted data model. OO data
modeling allows us to define our own types of otgdbrough topological, spatial, and
general relationships, which can help capture hbese objects interact with other
objects. The OO modeling will be conducted in WdfiModeling Language (UML)
scheme style, with a possibility to use CASE tobhta modeling runs through
conceptual, logical and technical stages.
The purpose of this paper is to provide answetkadollowing questions
« What is the Data Modeling?
- What is a Relational Data Modeling?
« What is an Object Oriented Data Modeling?
« Why is the Object Oriented data modeling more usezbmparison of relational
Data Modeling?
« What are benefits of using an Object Oriented datdeling over Relational data
modeling?

2. Data modeling: A data modd is an abstract model that describes how data are
represented and accessed. Data models formallgeddfta elements and relationships
among data elements for a domain of interest. Daideling is a way to structure and
organize data so it can be used easily by databbsestructured data can be found in
word processing documents, email messages, audialeo files, and design programs.
It is routinely used in conjunction with a databasanagement system. Data that has
been modeled and made ready for this system castebéfied in various ways, such as
according to what they represent or how they rdiatether data. The idea is to make
data as presentable as possible, so analysis tgplation can be done with as little effort
as necessary. It is a method used to define anlyzandata requirements needed to
support the business processes of an organizatityadefining the data structures and
the relationships between data elements.

3. Data modeling techniques are used:
* To manage data as a resource ( migrate and merge)
» For designing computer databases.
* to better cope with change, by allowing to makenges into the model, that will
automatically
* induce changes in the database and programs

A data model is composed of three levels of modeling:

* Semantic model describes the semantics of a domain (for examplaay be a
model of the interest area of an organization dugtry), i.e. define the meaning
of data within the context of its interrelationshignd constraints with other data.
It is an abstraction which defines how the stongdlols relate to the real world.
Thus, the semantic model must be a true repregammtaf the real world. A
semantic model consists of entity classes, reptieserkinds of things of
significance in the domain, and relationships dsses about associations
between pairs of entity classes. A semantic mopeties the kinds of facts or
propositions that can be expressed using the médéhat sense, it defines the



allowed expressions in an artificial 'languagehvat scope that is limited by the
scope of the model;

- Logical modd describes the system information, as represented jpgrticular
data manipulation technology type: e.g. flat filgstem, hierarchical DBMS
(IMS), network DBMS (IDMS, IDS2), relational DBM382, ORACLE, SQL
SERVER) and Object Oriented DBMS (Ontos, DB/Expldd®BMS). A logical
model consists of descriptions of entities (caltedegments » in hierarchical
DBMS, « records » in network DBMS, « tables » itatienal DBMS and «
objects » in Object Oriented DBMS).

» physical model describes the physical means by which data areedtor a
particular DBMS product (flat files, XML files, IMSIDS2, IDMS, ORACLE,
DB2, ...) . This is concerned with partitions, CRtble spaces, and the like. The
significance of this approach is that it allows ttleee perspectives to be
relatively independent of each other. Storage teldyy can change without
affecting either the logical or the semantic modéle structure (entities/attributes)
can change without (necessarily) affecting the sgimanodel. In each case, of
course, the structures must remain consistent thélother model. The structure
implemented in a particular DBMS may be differemni a direct translation of
the entity classes and attributes, but it musmately carry out the objectives of
the semantic entity class structure. Early phassesftware development projects
emphasize the design of a semantic data model. &dekign can be detailed into
a logical data model. In later stages, this moday moe translated into physical
data model.

Types of data models:

« Flat modd: This may not strictly qualify as a data model. Tlaé model consists
of a single, two-dimensional array of data elementgere all members of a given
column are assumed to be similar values, and athimees of a row are assumed
to be related to one another.

« Hierarchical mode: In this model data is organized into a tree-likeiture,
implying a single upward link in each record to aése the nesting, and a sort
field to keep the records in a particular ordeeach same-level list.



Network model: This model organizes data using two fundamentaktracts,
called records and sets. Records contain fieldd, sets define one-to-many
relationships between records: one owner, many reesnb

Relational model: is a database model based on first-order prediogie. Its
core idea is to describe a database as a colleatipredicates over a finite set of
predicate variables, describing constraints on thessible values and
combinations of values.

Database
Table & Tuple
.4 ID MName |

Attribute

Object Oriented Model: In this model data is organized into objects and
relationships among the objects. A data model is an abstract model that
describes the representation and usage of daectlv# data model is required to
build rapid and scalable applications, since th&a daodel drives the application
development. In the object-oriented context, thta dae modeled as units of
objects and the data model describes the logigdmzation of the real world
objects, or conceptualizing the abstractions asabdj with constraints on them,
and the establishing relationships among the ahjda overcome the impedance
mismatches at various levels during applicationettgyment, an object-oriental
data model, employing object-oriented databasestlame by providing a fine
abstraction to
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5. Relational Data M odéling:
A database based on the relational model develbpé&tlF. Codd is called the Relational
database management system (RDBMS).In such a dataibe@ data and relations
between them are organized in tables. A tablecidlaction of records and each record in
a table contains the same fields.
Properties of Relational Tables:

* Values are atomic.

» Each row is unique.

* Column values are of the same kind.

» The Sequence of columns is insignificant.

» The sequence of rows is insignificant.

» Each column has a unique name.

* Fields (columns) in the table store attributes.iEgitribute has a specific domain.

* Tuples (or records or rows) in the table storenmiation. Each tuple is a unique

instance of an object.
» Tables are composed of a set of tuples. A takdésis called a relation
» Table is a collection of relevant data relatingte type of real world objects.

» Column is a specific place for one type of datatrey to one type of real world
objects.

» Domain is a Set of all possible values for a specidlumn.

* Row is a collection of data describing one realld/object.

* Primary Key is a Column, which uniquely identifyyaone row.
» Each record represents a logical entity (e.g. destt)

» Each field represents an attribute of the logicdity



Certain fields may be designated as keys, whichhrtieat searches for specific values of
that field will use indexing to speed them up. Whéelds in two different tables take
values from the same set, a join operation candofonmed to select related records in
the two tables by matching values in those fie@&en, but not always, the fields will
have the same name in both tables. The Relatioa@bdse model is based on the

Each table has primary key one field (or a combination of fields) that has a

unique value for each and every record in the table

Relational Algebra. It stores both

Data about real world objects (entities) in tables

Relationships between the tables

Database 1
1 |First Name [l ast Name |Social Security No.
2 |Jaohn Smith 010-22-94.52
3 |John Srith 003-63-0037
LT Data
— 1 |Date of Birth
B |[Stowe tit 3
el 3
Database 3
1 |Address Social Security b
2 1321 Byherry Road  |010-22-3452
3 268 Monroe Avenue |003-63-0057
4 |5120 Venshire Drive |020-45-5326
5 207 Congress Drive |289-56-4321
| E1E13 AsbuRane N ATy~
Student Table
ID Last name First name Grade Age
1 Singh Sunakshi A 18
2 Rathore Vijay B 19
3 Jadon Ajay A 20
4 Sinha Anurag C 18




ID is the primary key in this table (two students mhgre either a last or first name)
Relating tables
» Tables can be related (joined) together basedainkbys
* Theidea is to decompose into separate tablesnwitledundancy and to provide a
capability to reassemble with no information loss

6. Advantages of RDBM S
» Eliminate unnecessary duplication of data
» Enforce data integrity through constraints
» Changes to conceptual schema need not affect eksainema
* Changes to internal schema need not affect theeptnal schema
» Many tools are available to manage the database

7. Disadvantages of RDBM S

- Until recently, no support for complex objects sashdocuments, video, images,
spatial or time-series data. (ORDBMS are addingstighese).

» Often poor support for storage of complex objeff$sassembling the car to park
it in the garage)

- Still no efficient and effective integrated suppést things like text searching
within fields.

» To store objects (e.g., drawings) in a relatioretbiase, the objects have to be
‘flattened’ into tables

+ e.g., a digital representation of a parcel mussdygarated from the behaviour of
other parcels

» Complex objects have to be taken apart and the ptoted in different tables

* When retrieved from the database, the object has reassembled from the parts
in different tables

8. Object Oriented Data Model: An object oriented data model is a database model
in which information is represented in the form affjects as used in object-oriented
programming.Object data model add database furadiipnto object programming
languages. They bring much more than persistemagoof programming language
objects. Object DBMSs extend the semantics of the, Gmalltalk and Java object
programming languages to provide full-featured blasa programming capability, while
retaining native language compatibility. A majornbét of this approach is the
unification of the application and database devaleqmt into a seamless data model and
language environment. As a result, applicationsiiregess code, use more natural data
modeling, and code bases are easier to maintaijecOdbevelopers can write complete
database applications with a modest amount of iaddit effort.
According to Rao (1994), "The object-oriented dats# (OODB) model is the
combination of object-oriented programming langué@®PL) systems and persistent
systems. The power of the OODB comes from the sesmtteatment of both persistent
data, as found in databases, and transient daf@auad in executing programs.”

An object-oriented database management system (@&E)Bsometimes shortened to
ODBMS for object database management sy3teis1 a database management system



(DBMS) that supports the modelling and creatiomlata as objects. This includes some
kind of support for classes of objects and theritduece of class properties and methods
by subclasses and their objects. There is currentlyidely agreed-upon standard for
what constitutes an OODBMS, and OODBMS productscarsidered to be still in their
infancy. In the meantime, the object-relationabtfase management system (ORDBMS),
the idea that object-oriented database concepts bearsuperimposed on relational
databases, is more commonly encountered in availpbdducts. An object-oriented
database interface standard is being developedhbndustry group, the Object Data
Management Group (ODMG). The Object Management @r(@MG) has already
standardized an object-oriented data brokeringfate between systems in a network. In
their influential paperThe Object-Oriented Database Manifesidalcolm Atkinson and
others define an OODBMS as follows:

An object-oriented database system must satisfyctiteria: it should be a DBMS, and it
should be an object-oriented system, i.e., to ttten¢ possible, it should be consistent
with the current crop of object-oriented programgnilanguages. The first criterion
translates into five features: persistence, seagnstwrage management, concurrency,
recovery and an ad hoc query facility. The second tanslates into eight features:
complex objects, object identity, encapsulatiopesyor classes, inheritance, overriding
combined with late binding, extensibility and cortgiional completeness.
In contrast to a relational data model where a demgata structure must be flattened
out to fit into tables or joined together from tedables to form the in-memory structure,
object oriented data model have no performanceheael to store or retrieve a web or
hierarchy of interrelated objects. This one-to-an@pping of object programming
language objects to database objects has two bewekr other storage approaches: it
provides higher performance management of objects,it enables better management
of the complex interrelationships between objeEtss makes object oriented data model
better suited to support applications such as @importfolio risk analysis systems;
telecommunications service applications, World WMleb document structures, design
and manufacturing systems, and hospital patierdrdesystems, which have complex
relationships between data.

An Object oriented programming concepts such aspsutation, polymorphism and
inheritance are enforced as well as database mamesgeconcepts such as the ACID
properties (Atomicity, Consistency, lIsolation andir&bility) which lead to system
integrity, support for arad hoc query language and secondary storage management
systems which allow for managing very large amouwftglata. The Object Oriented
Database Manifesto [Atk 89] specifically lists ttelowing features as mandatory for a
system to support before it can be called an OODBMSnplex objects, Object identity,
Encapsulation , Types and Classes , Class or Typaidhies, Overriding, overloading
and late binding, Computational completeness , risidity, Persistence, Secondary
storage management, Concurrency, Recovery and afo8duery Facility.

An object oriented data model should be able taestobjects that are nearly
indistinguishable from the kind of objects suppdry the target programming language
with as little limitation as possible. Persistejexts should belong to a class and can



have one or more atomic types or other objects tabwdes. The normal rules of
inheritance should apply with all their benefitliding polymorphism, overriding
inherited methods and dynamic binding. Each oljjastan object identifier (OID) which
used as a way of uniquely identifying a particus@ject. OIDs are permanent, system
generated and not based on any of the member dthia e object. OIDs make storing
references to other objects in the database sintplemay cause referential integrity
problems if an object is deleted while other olgestill have references to its OID. An
OODBMS is thus a full scale object oriented deveiept environment as well as a
database management system. Features that are comrtie RDBMS world such as
transactions, the ability to handle large amouritglada, indexes, deadlock detection,
backup and restoration features and data recovesghamisms also exist in the
OODBMS world.

A primary feature of an object oriented data moidethat accessing objects in the
database is done in a transparent manner suchmtéigction with persistent objects is no
different from interacting with in-memory objecth. is very different from using a
relational data model in that there is no neednteract via a query sub-language like
SQL nor is there a reason to use a Call Level fimtersuch as ODBC, ADO or JDBC.
Database operations typically involve obtaining atalase root from the OODBMS
which is usually a data structure like a graphteedash table, or set and traversing it to
obtain objects to create, update or delete fromditabase. When a client requests an
object from the database, the object is transfefned the database into the application's
cache where it can be used either as a transidué \that is disconnected from its
representation in the database (updates to theedamject do not affect the object in the
database) or it can be used as a mirror of theorens the database in that updates to the
object are reflected in the database and changelsject in the database require that the
object is fetched from the OODBMS.When databasealmiéipes are combined with
object-oriented (OO) programming language capa&slitthe result is an object database
management system (ODBMS).

Today’s trend in programming languages is to @ilibjects, thereby making OODBMS
ideal for OO programmers because they can devéeprtoduct, store them as objects,
and can replicate or modify existing objects to emakw objects within the OODBMS.
Information today includes not only data but vidaadio, graphs, and photos which are
considered complex data types. Relational DBMS 'aratively capable of supporting
these complex data types. By being integrated whth programming language, the
programmer can maintain consistency within one remwent because both the
OODBMS and the programming language will use thmesanodel of representation.
Relational DBMS projects using complex data typesile have to be divided into two
separate tasks: the database model and the applicat

As the usage of web-based technology increasesthatimplementation of Intranets and
extranets, companies have a vested interest in Q@B display their complex data.

Using a DBMS that has been specifically designedttve data as objects gives an
advantage to those companies that are geared t®watdtimedia presentation or

organizations that utilize computer-aided desigADL



Some object-oriented databases are designed to wwalk with object-oriented
programming languages such as Ruby, Python, Reth, L#, Visual Basic .NET, C++,
Objective-C and Smalltalk; others have their owogoamming languages. ODBMSs use
exactly the same model as object-oriented prograigiainguages.

9. Application of object oriented data Models: Areas where Object Oriented Data
Modeling is heavily used.

* engineering and spatial databases.

* Telecommunications.

» scientific areas such as high energy physics.

* real-time systems.

* Multimedia applications

* Molecular Biology.

» Geographic Information Systems (GIS)

e Computer Aided Design (CAD)

10. List of Object Oriented Database M anagement Systems

- DB40O

+ Object Store

. 02

« Gemstone

+ Versant

« Ontos

- DB/Explorer ODBMS
« Ontos

+ Poet

« Objectivity/DB
- EyeDB

11.  Standards: The Object Data Management Group (ODMG) was a atingo of
object database and object-relational mapping vwesndmembers of the academic
community, and interested parties. Its goal wag¢ate a set of specifications that would
allow for portable applications that store objertsdatabase management systems. It
published several versions of its specificatione Tdst release was ODMG 3.0. By 2001,
most of the major object database and object-cglati mapping vendors claimed
conformance to the ODMG Java Language Binding. Giamge to the other components
of the specification was mixed. In 2001, the ODM®&va Language Binding was
submitted to the Java Community Process as a Wbasidhe Java Data Objects
specification. The ODMG member companies then @etctd concentrate their efforts on
the Java Data Objects specification. As a reshé, DDMG disbanded in 2001.Many
object database ideas were also absorbed into S@&.:4nd have been implemented in
varying degrees in object-relational database prsdu

In 2005 Cook, Rai, and Rosenberger proposed to dfbgtandardization efforts to
introduce additional object-oriented query APIs lather use the OO programming
language itself, i.e., Java and .NET, to expressrigs. As a result, Native Queries



emerged. Similarly, Microsoft announced Languagédrated Query (LINQ) and
DLINQ, an implementation of LINQ, in September 20®5 provide close, language-
integrated database query capabilities with itg@mmming languages C# and VB.NET 9.

In February 2006, the Object Management Group (OBlIiBjounced that they had been
granted the right to develop new specificationsetdamn the ODMG 3.0 specification and
the formation of the Object Database Technology Rivigr Group (ODBT WG). The
ODBT WG plans to create a set of standards thabrpmcates advances in object
database technology (e.g., replication), data mamagt (e.g., spatial indexing), and data
formats (e.g., XML) and to include new featuresoirthese standards that support
domains where object databases are being adoptpdréal-time systems).

On January 2007 the World Wide Web Consortium danad recommendation status to
the XQuery language. XQuery has enabled a new dasgpplications that managed
hierarchical data built around the XRX web applmatarchitecture that also provide
many of the advantages of object databases. Iti@ud(RX applications benefit by

transporting XML directly to client applications@duas XForms without changing data
structures.

12.  Object-Oriented Database Advantages:

Complex Data Object

Using an object-oriented database for data stotagegs powerful advantages to
applications that use complex object models, hagkh boncurrency requirements, and
large data sets.lt is difficult, time consumingpersive in development, and expensive at
run time, to map the objects into a relational dasg and performance can suffer.object-
oriented database solutions are designed to h#imelleavigational access, seamless data
distribution, and scalability often required byskepplications.

When data handling requirements are simple andatgeitto rigid row and column
structures an RDBMS might be an appropriate sadatitHowever,for many applications,
today's most challenging aspect is controlling ithieerent complexity of the subject
matter itself - the complexity must be tamed. Aachéd in a way that enables continual
evolution of the application as the environment aedds change. For these applications,
an object-oriented database is the best answer.

Complex (inter-) relationships
If there are a lot of many-to-many relationshipget structures or network (graph)

structures then object-oriented database solutighishandle those relationships much
faster than a relational database.

No mapping layer

It is difficult, time consuming, expensive in dempient, and expensive at run time, to
map the objects into a relational database andmpeaince can suffer. object-oriented
database solutions store objects as objects 4tigeas easy as object database solutions
are designed to store many-to-many, tree and nktwelationships as named bi-
directional associations without having the needJfIN tables. Hence, object database
solutions save programming time, and objects castdred and retrieved faster.



Fast and easy devel opement, ability to cope with continous evolution

The complexity of telecommunications infrastructuréransportation networks,
simulations, financial instruments and other dormaimust be tamed. And tamed in a way
that enables continual evolution of the applicatisnthe environment and needs change.
Architectures that mix technical needs such asigierse (and SQL) with the domain
model are an invitation to disaster. Versant's abpeiented database solutions let you
develop using objects that need only contain thealo behaviour, freeing you from
persistence concerns.

Comparisons of Object Oriented Data Modelsto Relational Data M odels

There are concepts in the relational database ntbdehre similar to those in the object
database model. A relation or table in a relatiosetlabase can be considered to be
analogous to a class in an object database. A isigienilar to an instance of a class but
is different in that it has attributes but no babes:. A column in a tuple is similar to a
class attribute except that a column can hold qmignitive data types while a class
attribute can hold data of any type. Finally classgave methods which are
computationally complete (meaning that general gsepcontrol and computational
structures are provided while relational databageisally do not have computationally
complete programming capabilities although someedtqrocedure languages come
close.

Below is a list of advantages and disadvantagesiofy an Object Oriented Data Models
over a Relational Data Models with an object oeenprogramming language.

13.  Advantages

1. Composite Objects and Relationships: Objects in an OODBMS can store an
arbitrary number of atomic types as well as othgeds. It is thus possible to
have a large class which holds many medium sizeskek which themselves hold
many smaller classes, ad infinitum. In a relatiodalabase this has to be done
either by having one huge table with lots of nidlds or via a number of smaller,
normalized tables which are linked via foreign keyaving lots of smaller tables
is still a problem since a join has to be perforregdry time one wants to query
data based on the "Has-a" relationship betweeretiiéies. Also an object is a
better model of the real world entity than the tielal tuples with regards to
complex objects. The fact that an OODBMS is bedteted to handling complex,
interrelated data than an RDBMS means that an OOBRIEIn outperform an
RDBMS by ten to a thousand times depending on tmaptexity of the data
being handled.

2. Class Hierarchy: Data in the real world is usually having hieracehi
characteristics. The ever popular Employee exampésl in most RDBMS texts
is easier to describe in an OODBMS than in an RDB®$ Employee can be a
Manager or not, this is usually done in an RDBMSHaying a type identifier
field or creating another table which uses fordiggs to indicate the relationship
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between Managers and Employees. In an OODBMS, tinpldyee class is
simply a parent class of the Manager class.

. The Need for a Query Language: A query language is not necessary for

accessing data from an OODBMS unlike an RDBMS sinteraction with the
database is done by transparently accessing objiedts still possible to use
gueries in an OODBMS however.

. No Impedance Mismatch: In a typical application that uses an object dadn

programming language and an RDBMS, a significanbwarh of time is usually
spent mapping tables to objects and back. Theralacevarious problems that
can occur when the atomic types in the databasetimap cleanly to the atomic
types in the programming language and vice verss. "Tmpedance mismatch" is
completely avoided when using an OODBMS.

. No Primary Keys. The user of an RDBMS has to worry about uniquely

identifying tuples by their values and making sthiat no two tuples have the
same primary key values to avoid error conditidnsan OODBMS, the unique
identification of objects is done behind the scemesOIDs and is completely
invisible to the user. Thus there is no limitatmmthe values that can be stored in
an object.

. One Data Moded: A data model typically should model entities arbit

relationships, constraints and operations that ghahe states of the data in the
system. With an RDBMS it is not possible to mode tlynamic operations or
rules that change the state of the data in theesy$tecause this is beyond the
scope of the database. Thus applications that d&MS systems usually have
an Entity Relationship diagram to model the sta#ots of the system and a
seperate model for the operations and behaviorsntfies in the application.
With an OODBMS there is no disconnecting betweendatabase model and the
application model because the entities are justrotibjects in the system. An
entire application can thus be comprehensively htedién one UML diagram.

Disadvantages

. Schema Changes: In an RDBMS modifying the database schema either b

creating, updating or deleting tables is typicalhdependent of the actual
application. In an OODBMS based application modifythe schema by creating,
updating or modifying a persistent class typicafigans that changes have to be
made to the other classes in the application taract with instances of that
class. This typically means that all schema chailgas OODBMS will involve a
system wide recompile. Also updating all the instanbjects within the database
can take an extended period of time depending @sitte of the database.

. Language Dependence: An OODBMS is typically tied to a specific languagea

a specific API. This means that data in an OODBBI8/pically only accessible
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from a specific language using a specific API, whictypically not the case with
an RDBMS.

. Lack of Ad-Hoc Queries: In an RDBMS, the relational nature of the dataved

one to construct ad-hoc queries where new tabéesraated from joining existing
tables then querying them. Since it is currently possible to duplicate the
semantics of joining two tables by "joining” twoaskes then there is a loss of
flexibility with an OODBMS. Thus the queries thatrcbe performed on the data
in an OODBMS is highly dependent on the desigrhefdystem.

Conclusion: The gains from using an OODBMS while developingagplication

using an OO programming language are many. Thegawn development time by not
having to worry about separate data models as agethe fact that there is less code to
write due to the lack of impedance mismatch is \atgactive. In my opinion, there is
little reason to pick an RDBMS over an OODBMS sgstéor new application
development unless there are legacy issues thattbaye dealt with.

16.
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