Database Recovery
Database recovery is the process of restoring the database to a correct state following a failure.  The failure may be the result of a system crash due to hardware  or software errors, a media failure, such as a head crash, or a software error in the application, such as a logical error in the program that is accessing the database. Whatever the underlying cause of the failure, the DBMS must be able to recover from the failure and restore the database to a consistent state.  It is the responsibility of DBMS to ensure that the database is reliable and remains in a consistent state in the presence of failures.  In general, backup and recovery refers to the various strategies and procedures involved in protecting your database against data loss and reconstructing the data such that no data is lost after failure.

Causes of failures:

· System  Crashes

· User Error

· Carelessness

· Intentional corruption of data

· Statement failure

· Application software errors

· Network failure

· Media failure

· Natural Physical Disaster

Recovery Algorithms:  Recovery algorithms have techniques to ensure database consistency and transaction automicity and durability despite failure.  Recovery algorithms have 2 parts:

1. Action taken during normal transaction processing to ensure enough information exists to recover from failure

2. Actions taken after a failure to recover the database contents to a state that ensures automicity, consistency and durability.

Database Administration

A database administrator is the name given to a person who is actually handling the environmental aspects of a database.  The main functions of a database administrator are as follows:

· Installation of a new software

· Configuration of hardware and software

· Security administration

· Data analysis

· Database Design

· Data modeling and optimization

· Proactively monitor systems

· Establish standards and best practices

· Interact and train new developers

The database administrator performs a critical role within an organization and is an important and key role in database management systems.  The major responsibility of a database administrator is to handle the process of developing the database and maintaining the database of an organization.  The database administrator is responsible for defining the internal layout of the database and ensuring the internal layout optimizes system performance.

The database administrator has full access over all type of important data of an organization.  The database administrator decides what data will be stored in the database and how to organize data in database so that it can be access easily on requirement or need of an organization.  To design the database of an organization, the database administrator must have a meeting with users and determine their requirements.


The database administrator is also responsible for preparing documentation, including recording the procedures, standards, guidelines, and data descriptions necessary for the efficient and continuing user of the database environment. Documents should include materials to help end users, database application programmers, the operation staff, and all personnel connected with the database management system.


The database administrator is responsile for monitoring the database environment, such as seeing that the database is meeting performance standards, making sure the accuracy, integrity and security of data are maintained.


The database administrator is also responsible to manage any enhancements into the database environement.


Backup and recovery are the DBA’s most critical tasks; they include the following aspects:

· Establishing standards and schedules for database backups

· Developing recovery procedures for each database

· Making sure that the backup schedules meet the recovery requirements

With database, the DBA works tightly with other administrator to add  user logins to the database.  The DBA is also responsible for assigning users to databases and determining the proper security level for each user.  Within each database, the DBA is responsible for assigning permissions to the various database objects such as tables, views and stored procedures.
Distributed Databases

Distributed Database management systems is a software for managing databases stored on a multiple computers in a network.  A distributed database is a set of databases stored on multiple computers that typically appears to applications on a single database.  Consequently, an application can simultaneously access and modify the data in several databases in a network.   DDBMS is specially developed for heterogeneous database platforms, focusing mainly on heterogeneous database management systems.

DDBMS Advantages and Disadvantages
Distributed database management systems deliver several advantages over traditional systems.  At the same time, they are subject to some problems

	Advantages
	Disadvantages

	Data are located near the greatest demand site.  The data in a distributed database system are dispersed to match business requirements
	Complexity of management and control.  Applications must recognize data location, and they must be able to stitch together data from various sites.  DBA must have the ability to coordinate database activities to prevent database degradation due to data anomalies

	Faster data access.   End users often work with only a locally stored subset of the companys data.
	Technological difficulty.  Data integrity, transaction management, concurrency control, security, backup, recovery must all be addressed and resolved

	Faster data processing.  A distributed  database system spreads out the systems workload by processing data at several sites
	Security.  The probability of security lapses increases when data are located at multiple sites.  The responsibility of data management will be shared by different people at several sites

	Grouth facilitation.  New sites can be added to the network without affecting the operations of other sites
	Increased storage and infrastructure requirement.   Multiple copies of data are required at different sites, thus requiring additional disk storage space.

	Improved communications.  Because local sites are smaller and located closer to customers, local sites foster better communication among departments and between customers and company staff
	Increased training cost.  Training costs are generally higher in a distributed model than they would be in a centralized model, sometimes even to the extent of offsetting operational and hardware savings.

	Less danger of a single-point failure.  When one of the computers fails, the workload is picked up by other workstations.  Data are also distributed at multiple sites
	


Characteristics of Distributed Database Management Systems
· Application interface to interact with the end user, application programs, and other DBMSs within the distributed database

· Validation to analyze data requests for syntax correctness

· Transformation to decompose complex requests into atomic data request components

· Query optimization to find the best access strategy

· Mapping to determine the data location of local and remote fragments

· I/O interface to read or write data from or to permanent local storage

· Formatting to prepare the data for presentation to the end user or to an application program.

· Security to provide data privacy at both local and remote databases

· Backup and recovery to ensure the availability and recoverability of the database in case of a failure

· DB administration features for the database administrator

· Concurrency control to manage simultaneous data access and to ensure data consistency across database fragments in the DDBMS

· Transaction management to ensure that the data moves from one consistent state to another.

DDBMS components


The DDBMS must include at least the following components:

· Computer workstations that form the network system.  The distributed database system must be independent of the computer system hardware

· Network hardware and software components that reside in each workstation.  The network component allow all sites to interact and exchange data.  Because the components – computers, operating systems, network hardware, and so on – are likely to be supplied by different vendors, it is best to ensure that distributed database functions can be run on multiple plastforms

· Communications media that carry the data from one workstation to another

Distributed Database Transparency Features

A distributed database system requires functional characteristics that can be grouped and described as transparency features.  The transparency features have the common property of allowing the end user to feel like the database’s only user.  In other words,  the user believes that he is working with a centralized DBMS; all complexities of a distributed database are hidden, or transparent, to the user.  The distributed transparency features are:
· Distribution transparency, which allows a distributed database to be treated as a single logical database.  If a DDBMS exhibits distribution transparency, the user does not need to know:

· That the data are partitioned – meaning the table’s rows and columns are split vertically or horizontally and stored among multiple sites

· That the data can be replicated at several sites

· The data location

· Transaction transparency, which allows a transaction to update data at more than one network site.  Transaction transparency ensures that the transaction will be either entirely completed or aborted, thus maintain database integrity.

· Failure transparency, which ensures that the system will continue to operate in the event of a node failure.  Functions that were lost because of the failure will be picked up by another network node

· Performance transparency, which allows the system to perform as if it were a centralized DBMS.  The system will not suffer any performance degradation due to its use on a network or due to the network’s platform differences.  Performance transparency also ensures that the system will find the most cost-effective path to access remote data.

· Heterogeneity transparency, which allows the integration of several different local DBMSs under a common or global scheme.  The DDBMS is responsible for translating the data requests from the global schema to the local DBMS schema.

Advanced Data Modelling

Extended Entity Relationship Model(EERM)

It is also called Enhanced Entity Relationship model.  This model is used to represent objects using Object Oriented Data Model.  These diagrams represents the complexities of the data structures available in the tables.  This model contains

· Entity Supertype and Subtypes

· Specialization Hierarchy

· Inheritance

· Subtype Discriminator

· Disjoint and Overlapping Constraints

· Specialization and Generalization

Entity Super type and Subtypes : A subtype is a subset of another entity.  For example, consider the entity Employee.  There are two types of employees – salaried and employees and wage-earning employees.  In this example, Employee is a supertype, and Salaried and Wage-Earning employees are the subtypes.  There would be some attributes such as ‘name’ and ‘address’ that are common to the subtypes.  Wage-earning employees will have some attributes such as ‘overtime’ and ‘daily wage’ that do not belong to the Salaried subtype.  The salaried subtype has some attributes that do not belong to the subtype Wage-Earning.
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A subentity (subtype) is always dependent on the superentity for its existence.   The attributes of the superentity apply to all of its subentities.   The subtypes are connected to the supertype via an unnamed relationship.  The supertype is connected to the relatipnship by a line containing a crossbar.  The super type is described by the attributes that are unique to it; these are the attributes that do not belong to the other subtypes.

Specialization Hierarchy :  Entity supertypes and subtypes are organized in a specialization hierarchy, which depicts the arrangement of higher-level entity supertypes (Parent entity) and lower-level entity subtypes (child entities).   In the above diagram the specialization hierarchy formed by an employee super type and two entities subtypes-wage-earning, salaried.  The specialization hierarchy reflects the 1:1 relatipnship between employee and its subtypes.  For example, a Salaried subtype occurrence is related to one instance of the employee super type, and wage-earning subtype occurrence is related to one instance of the employee supertype.


The relationship represented within the specialization hierarchy are sometimes described in thermals of “is-a” relationships.  For example, a salaried is an employee, a wage-earning is an employee.  It is important to understand that within a specialization hierarchy, a subtype can exist only within the context of a supertype, and every subtype can have only one supertype to which it is directly related.  

Inheritance :  The property of inheritance enables an entity subtype to inherit the attributes and relationships of the supertype.  A supertype (base) contains those attributes that are common to all of its subtypes(derive).  In contast, subtypes contain only the attributes that are unique to the subtype.  

Subtype Discriminator :  A subtype Discriminator is the attribute in the supertype entity that determines to which subtype the supertype occurrence is related.  It is common practice to represent the subtype discriminator and its value for each subtype in the ER diagram.   However, not all ER modeling tools follow that practice.

Disjoint and Overlapping Constraint :  An entity supertype can have disjoint or overlapping entity subtypes.  A disjoint and non-overlapping are subtypes that contain a unique subset of the supertype entity set; in otherwords, each entity instance of the supertype can appear in only one of the subtypes.

Overlapping subtype represents that supertype is part of multiple classifications, the employee supertype may contain overlapping job classficiation subtypes.  It means an employee belongs to both salaries, wage-earning. 

Specialization and Generalization :  Specialization is the top-down process of identifying lower-level, more specific entity subtypes from a higher-level entity  supertype.   Specialization is based on grouping unique characteristics and relationships of the subtypes.  In the employee example, you used  specialization  to identify multiple entity subtypes from the original employee supertype.    Generalization  is the bottom-up process of identifying a higher-level, more generic entity supertype from lower-level entity subtypes.  Generalization is based on grouping common characteristics and relationships of the subtypes.  

Entity Clustering :  Developing ER diagram requires hundreds of entity types and their respective relationships that crowd the diagram to the point of making it unreadable and inefficient as a communication tool. In those cases, we can use entity clusters to minimize the number of entities.


An entity cluster is a “virtual” entity type used to represent multiple entities and relationships in the ERD.  An entity cluster is formed by combining multiple interrelated entities into a single abstract entity object.  
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