Virtual University of Pakistan

Spring 2016

CS713 – Object Oriented DBMS

Due date: 21-5-2016     




 
Total Marks 50

MS150400558
Assignment 2

Instructions to Solve Assignments
The purpose of the assignments is to give you hands on practice. It is expected that students will solve the assignments by themselves. Following rules will apply during the evaluation of the assignment.

· Cheating from any source will result in zero marks in the assignment.

· Any student found cheating in any two of the assignments submitted during the course will be awarded "F" grade in the course.

· No assignment after due date will be accepted.

· Submit your assignments in MS Doc format.
Answer the following questions in your own words. Plagiarism will be checked for each question. Marks will be awarded on the basis of answer and plagiarism report.

Q.1 
Explain the Open DB architecture in detail with help of a diagram.                15
Solution:
 Open DB is created by HP. One major thing about this DBMS is that it implements the features of the objects, it is an object oriented DBMS or objects relational DBMS so it provides both relational things and object orientation feature.  So it has got its object model. The feature of the object in open ODB are implemented in the form of function mean the attribute / relationship that are generally used in an object data model in an object all of then they are implemented as a function in this DBMS.
Open DB architecture:  the architecture of the open DBMS is shown in this diagram. This architecture is in the form of client server. We can see client components and server components. In the client side components are interactive OSQL interface IOCQLI , the object browser, Application and tools and object Application call interface (OACI) these are the components that are implement or resides on the client side. The components that   implement at server side are ALLBASE/SQL utilities and IOSQL utilities, Object manager, user defined external function, HP external function libraries, ALLBASE SQL storage Manager and DATA these all are the components of server side.
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Diagram 1:Client side Components:
Interactive OSQL interface (IOCQLI): On the client side IOSQLI is an interface that allows interactive use of OSQL. The user of today’s DBMS they are quit familiar with the use of interactive use of SQL, if we use any DBMS like Oracle or SQL Server, we in a particular mood we use the DBMS in interactive query mood where we simply place a query and the DBMS or DBMS engine execute that query and gives us the result this is something similar like that we can place the OSQL query interactively to the DBMS and DBMS gives us result. 
Object browser (OB): other component at client side is object browser that is a graphical browser that helps us to brows objects in the Open database. Today’s user are quite filmier with this kind of application like object browser, in the time of 80s these type of object browser are not so popular. All objects that are in the DBMS are accessible through object browser to user. This browser helps the user to change in the object, if user want to add remove something in object he can do it through that browser. Normally the operation, definition operation or modification operation on the database objects are perform using the SQL statements but this browser make this type of operation easer.
Object Application Call Interface (OACI): This component allows the developing and linking the different application with the object database, when a user want to make any application he use any programing language and this object Application call interface (OACI) component provide the facility to link that application with DBMS. That component allows the programmer to write any application in high language and link through OACI with Database.   
Server side component:
Object manager:  Object manager is the first component at server side, Object manager is the main processor of the system. It handle the OSQL calls, OSQL calls mean when we developing a system or an application we are handling with the objects, we are defining them we are storing them, accessing or performing different type of activities on the objects but in actual the data is stored in the form of relation of table so this conversion or interfacing between the form the data is access or process in the form that data is actual stored this transformation is managed by object manager.  Object manager in first place it handle the OSQL calls and make processing, conversion or it pass the call to storage manager, storage manager is a component of DBMS or relational DBMS. The object managers convert the OSQL calls into relational call and pass to storage manager of the relational DBMS. Object manager pass come calls to storage manager and some to External function libraries.
Storage Manager: the storage manager that is used in this DBMS is ALLBASE/SQL. It handle all rotten activities that are associated with normal DBMS like retrieve data, store data and other rotten function like concurrency control, recovery, authentication and all function of normal DBMS is performed by storage manager.    
External function libraries:  Some calls pass to External function, in open DBMS it has two type functions one is stored function that are written in OSQL and 2nd type of function are called external function, external function are written in any high level language. But the external function are not the part of database rather they are stored separately in the form of libraries.  In the  External function libraries we have two type   of files one is that is written by DBMS or system files, system libraries 2nd type of libraries are user defended that user has written, that libraries has external functions.
Database: it is finally component where we physically store data. 
Q.2

Elaborate the key components of ILLUSTRA architecture and also how we can relate this with Open DB                                                                                                            15

Solution:
ILLUSTRA was the final shape or enhanced version of postures series. After passing through more than 10 phases it postures launched with ILLUSTRA name for commercial use. Postures is based on engross and ILLUSTRA is based on postures. It is launched in 90s. All features that are available in postures are also available in ILLUSTRA like type inheritance, user defined data types, Ad hoc queries. And basic function like query processing, transaction management and database recovery all operation is provided by ILLUSTRA. In the ILLUSTRA with basic query processing and access method if user want he use user defined access methods. It is available on all major hardware and software platform. The object model of ILLUSTRA is based on SQL3. It provides type hierarchic and table hierarchic, first we define type hierarchic and actual data is process in table. ILLUSTRA support multiple inheritance and other feature like function overloading, OID. The purpose of that all function is to use built-in types of application function and built-in types of DBMS function with user defined function. User has very convenient he has verity of types from the programing language form the DBMS on top on that user defined, and he used/deal these all feature in same way.

ILLUSTRA architecture: ILLUSTRA Architecture has three component one is main server DB engine 2nd is Visualization Tools and third is data-blades.  
Main Server DB engine: in the ILLUSTRA the server performed the typical operation on the database like defining, creating, database storing, accessing data and specialty processing the queries. This is the main objective of any database server engine; same activities are performed by the database engine of ILLUSTRA. However there is some additional feature that is associated with the object relational or extended relational DBMS they have to transom the queries on the object to the queries on the relation because we know the data is being stored in the form of tables in the physical layer. However the end user is given the concept of object. This difference id maintained or manipulated by the DBMS engine. End user sees data into the form of objects and when he performs any query the DBMS converts it into relational query. This is the behavior of the typical database engine the same is performed by ILLUSTRA engine.
Visualization Tools:  it helps to visualized the objects or schema in a batter way. User can access update and perform certain operation on database in batter way with the help of Visualization Tools that is working under the application of the ILLUSTRA.
Data-blades: this is special type of component that is in the ILLUSTRA. It has been defended to use for the specific application.  Data-blades are a sort of libraries or an additional component that we use or call depending upon our requirement or depending upon the specific application for example there are different type of operation that we perform on different application like image blade. The terminology is that when a blade is interred into a razer (razer mean DBMS engine) it performs specific operation. The image blade in   ILLUSTRA is used to save image, draw image, resize image and so on. Another data-blade that is used in ILLUSTRA is special data-blade this data-blade provides us different objects like point’s lines or polygons or relationship between them. The objective is to store or represent some geographical object and place in a geographical form. We used this special blade when we perform geographical queries.

Another blade that is provides by ILLUSTRA is text baled that provide the facility of text for example from a large text it select only data that is required.     
LIBMI: this is an API that provide interface with database server. Any application can be seen/ execute at client side and also at server side, this facility is available in ILLUSTRA.  ILLUSTRA provide to store large data items. We define large data items in two ways, 1st are we store it into external file and pass the address to object. For example to store images we use external files and store the reference into tables. But these types of objects are not normally update able. In the 2nd way we store a large object in separately and pass its O-ID to cantoning object. It also provides the facility to store large text for example we want to store large paragraph we define a text attribute and store long text into it. In this provision the data is stored along with the object. 
Q.3 

Give a comparison of Object Oriented Data Model and Relational Data Model         20

Solution:
In an object oriented database each element resembles an object from the object oriented paradigm.

Relational Data Model: The RDM is based on a single structure and that is a relation. Speaking in terms of the E-R data model, both the entity types and relationships are represented using relations in RDM. The relation in RDM is similar to the mathematical relation however database relation is also represented in a two dimensional structure called table. A table consists of rows and columns. Rows of a table are also called tuples. A row or tuple of a table represents a record or an entity instance, whereas the columns of the table represent the properties or attributes.
The RDM is popular due to its two major strengths and they are:

1. Simplicity

2. Strong Mathematical Foundation

The RDM is simple, why, there is just one structure and that is a relation or a table. Even this single structure is very easy to understand, so a user of even of a moderate genius can understand it easily. Secondly, it has a strong mathematical foundation that gives many advantages, like: 

1. Anything included/defined in RDM has got a precise meaning since it is based on mathematics, so there is no confusion.

2. If we want to test something regarding RDM we can test it mathematically, if it works mathematically it will work with RDM (apart from some exceptions).

3. The mathematics not only provided the RDM the structure (relation) but also well-defined manipulation languages (relational algebra and relational calculus).

4. It provided RDM certain boundaries, so any modification or addition we want to make in RDM, we have to see if it complies with the relational mathematics or not. We cannot afford to cross these boundaries since we will be losing the huge advantages provided by the mathematical backup.
“An IBM scientist E.F. Codd proposed the relational data model in 1970. At that

Time most database systems were based on one of two older data models (the

Hierarchical model and the network model); the relational model revolutionized

The database field and largely replaced these earlier models. Prototype relational

Database management systems were developed in pioneering research projects at IBM and UC-Berkeley by the mid-70s, and several vendors were offering

Relational database products shortly thereafter. Today, the relational model is by

Far the dominant data model and is the foundation for the leading DBMS

Products, including IBM's DB2 family, Informix, Oracle, Sybase, Microsoft's

Access and SQLServer, FoxBASE, and Paradox. Relational database systems are ubiquitous in the marketplace and represent a multibillion dollar industry”
The RDM is mainly used for designing/defining external and conceptual schemas; however to some extent physical schema is also specified in it. Separation of conceptual and physical levels makes data and schema manipulation much easier, contrary to previous data models. So the relational data model also truly supports “Three Level Schema Architecture”.
Object Oriented Data Model: 
A core object-oriented data model consists of the following basic object-oriented concepts:
Object and object identifier: Any real world entity is uniformly modeled as an object (associated with a unique id: used to pinpoint an object to retrieve).
Attributes and methods: every object has a state (the set of values for the attributes of the object) and a behavior (the set of methods - program code - which operate on the state of the object). The state and behavior encapsulated in an object are accessed or invoked from outside the object only through explicit message passing.
[An attribute is an instance variable, whose domain may be any class: user-defined or primitive. A class composition hierarchy (aggregation relationship) is orthogonal to the concept of a class hierarchy. The link in a class composition hierarchy may form cycles. ]
Class: a means of grouping all the objects which share the same set of attributes and methods. An object must belong to only one class as an instance of that class (instance-of relationship). A class is similar to an abstract data type. A class may also be primitive (no attributes), e.g., integer, string, Boolean.
Class hierarchy and inheritance: derive a new class (subclass) from an existing class (superclass). The subclass inherits all the attributes and methods of the existing class and may have additional attributes and methods. Single inheritance (class hierarchy) vs. multiple inheritances (class lattice).
Comparison of Object Oriented Data Model and Relational Data Model:   
An Object-Oriented Data Model (OODM) has been defined for logical database design and database access. The OODM accommodates three types of relationship – aggregation, generalization and particularization – and provides four types of data operations for defining schema, creating database, retrieving objects and expanding objects. The expand operations is used in the context of previously retrieved objects or object types and allows automatic navigation through the database.

In an object oriented database each element resembles an object from the object oriented paradigm. Both data and their relationship are contained in a single structure known us an object. The Objects that are similar in characteristics are grouped in class. 

The RDM is based on a single structure and that is a relation. Speaking in terms of the E-R data model, both the entity types and relationships are represented using relations in RDM. The relation in RDM is similar to the mathematical relation however database relation is also represented in a two dimensional structure called table. A table consists of rows and columns. Rows of a table are also called tuples. A row or tuple of a table represents a record or an entity instance, whereas the columns of the table represent the properties or attributes. 
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