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What is Database
The database is a collection of inter-related data which is used to retrieve, insert and delete the data efficiently. It is also used to organize the data in the form of a table, schema, views, and reports, etc.
For example: The college Database organizes the data about the admin, staff, students and faculty etc.
Using the database, we can easily retrieve, insert, and delete the information.
Database Management System
· Database management system is a software which is used to manage the database. For example: MySQL, Oracle, etc are a very popular commercial database which is used in different applications.
· DBMS provides an interface to perform various operations like database creation, storing data in it, updating data, creating a table in the database and a lot more.
· It provides protection and security to the database. In the case of multiple users, it also maintains data consistency.
DBMS allows users the following tasks:
· Data Definition: It is used for creation, modification, and removal of definition that defines the organization of data in the database.
· Data Updation: It is used for the insertion, modification, and deletion of the actual data in the database.
· Data Retrieval: It is used to retrieve the data from the database which can be used by applications for various purposes.
· User Administration: It is used for registering and monitoring users, maintain data integrity, enforcing data security, dealing with concurrency control, monitoring performance and recovering information corrupted by unexpected failure.
Characteristics of DBMS
· It uses a digital repository established on a server to store and manage the information.
· It can provide a clear and logical view of the process that manipulates data.
· DBMS contains automatic backup and recovery procedures.
· It contains ACID properties which maintain data in a healthy state in case of failure.
· It can reduce the complex relationship between data.
· It is used to support manipulation and processing of data.
· It is used to provide security of data.
· It can view the database from different viewpoints according to the requirements of the user.
Advantages of DBMS
· Controls database redundancy: It can control data redundancy because it stores all the data in one single database file and that recorded data is placed in the database.
· Data sharing: In DBMS, the authorized users of an organization can share the data among multiple users.
· Easily Maintenance: It can be easily maintainable due to the centralized nature of the database system.
· Reduce time: It reduces development time and maintenance need.
· Backup: It provides backup and recovery subsystems which create automatic backup of data from hardware and software failures and restores the data if required.
· multiple user interface: It provides different types of user interfaces like graphical user interfaces, application program interfaces
Disadvantages of DBMS
· Cost of Hardware and Software: It requires a high speed of data processor and large memory size to run DBMS software.
· Size: It occupies a large space of disks and large memory to run them efficiently.
· Complexity: Database system creates additional complexity and requirements.
· Higher impact of failure: Failure is highly impacted the database because in most of the organization, all the data stored in a single database and if the database is damaged due to electric failure or database corruption then the data may be lost forever.
DBMS applications
Applications where we use Database Management Systems are:
· Telecom: There is a database to keeps track of the information regarding calls made, network usage, customer details etc. Without the database systems it is hard to maintain that huge amount of data that keeps updating every millisecond.
· Industry: Where it is a manufacturing unit, warehouse or distribution centre, each one needs a database to keep the records of ins and outs. For example distribution centre should keep a track of the product units that supplied into the centre as well as the products that got delivered out from the distribution centre on each day; this is where DBMS comes into picture.
· Banking System: For storing customer info, tracking day to day credit and debit transactions, generating bank statements etc. All this work has been done with the help of Database management systems. Also, banking system needs security of data as the data is sensitive, this is efficiently taken care by the DBMS systems.
· Sales: To store customer information, production information and invoice details. Using DBMS, you can track, manage and generate historical data to analyse the sales data.
· Airlines: To travel though airlines, we make early reservations, this reservation information along with flight schedule is stored in database. This is where the real-time update of data is necessary as a flight seat reserved for one passenger should not be allocated to another passenger, this is easily handled by the DBMS systems as the data updates are in real time and fast.
· Education sector: Database systems are frequently used in schools and colleges to store and retrieve the data regarding student details, staff details, course details, exam details, payroll data, attendance details, fees details etc. There is a large amount of inter-related data that needs to be stored and retrieved in an efficient manner.
· Online shopping: You must be aware of the online shopping websites such as Amazon, Flipkart etc. These sites store the product information, your addresses and preferences, credit details and provide you the relevant list of products based on your query. All this involves a Database management system.  Along with managing the vast catalogue of items, there is a need to secure the user private information such as bank & card details. All this is taken care of by database management systems.
Actors on the Scene :
 
In large organizations, many people are involved in the design, use, and maintenance of a large database with hundreds of users. we identify the people whose jobs involve the day-to-day use of a large database; we call them the actors on the scene. People who may be called workers behind the scene—those who work to maintain the database system environment but who are not actively interested in the database contents as part of their daily job.


1. Database Administrators
 
In any organization where many people use the same resources, there is a need for a chief administrator to oversee and manage these resources. In a database environment, the primary resource is the database itself, and the secondary resource is the DBMS and related software. Administering these resources is the responsibility of the database administrator (DBA). The DBA is responsible for authorizing access to the database, coordinating and monitoring its use, and acquiring software and hardware resources as needed. The DBA is accountable for problems such as secu-rity breaches and poor system response time. In large organizations, the DBA is assisted by a staff that carries out these functions.
 
 
2. Database Designers
 
Database designers are responsible for identifying the data to be stored in the data-base and for choosing appropriate structures to represent and store this data. These tasks are mostly undertaken before the database is actually implemented and popu-lated with data. It is the responsibility of database designers to communicate with all prospective database users in order to understand their requirements and to cre-ate a design that meets these requirements. In many cases, the designers are on the staff of the DBA and may be assigned other staff responsibilities after the database design is completed. Database designers typically interact with each potential group of users and develop views of the database that meet the data and processing requirements of these groups. Each view is then analyzed and integrated with the views of other user groups. The final database design must be capable of supporting the requirements of all user groups.
 
 
3. End Users
 
End users are the people whose jobs require access to the database for querying, updating, and generating reports; the database primarily exists for their use. There are several categories of end users:
 
           i)   Casual end users occasionally access the database, but they may need different information each time. They use a sophisticated database query language to specify their requests and are typically middle- or high-level managers or other occasional browsers.
 
             ii)  Naive or parametric end users make up a sizable portion of database end users. Their main job function revolves around constantly querying and updating the database, using standard types of queries and updates—called canned transactions—that have been carefully programmed and tested. The tasks that such users perform are varied:
 
Bank tellers check account balances and post withdrawals and deposits.
 
Reservation agents for airlines, hotels, and car rental companies check availability for a given request and make reservations.
 
Employees at receiving stations for shipping companies enter package identifications via bar codes and descriptive information through buttons to update a central database of received and in-transit packages.
 
                 ii) Sophisticated end users include engineers, scientists, business analysts, and others who thoroughly familiarize themselves with the facilities of the DBMS in order to implement their own applications to meet their complex requirements.
 
 iV) Standalone users maintain personal databases by using ready-made pro-gram packages that provide easy-to-use menu-based or graphics-based interfaces. An example is the user of a tax package that stores a variety of personal financial data for tax purposes.
 
v) A typical DBMS provides multiple facilities to access a database. Naive end users need to learn very little about the facilities provided by the DBMS; they simply have to understand the user interfaces of the standard transactions designed and implemented for their use. Casual users learn only a few facilities that they may use repeatedly. Sophisticated users try to learn most of the DBMS facilities in order to achieve their complex requirements. Standalone users typically become very proficient in using a specific software package.
 
4. System Analysts and Application Programmers
 
(Software Engineers)
 
System analysts determine the requirements of end users, especially naive and parametric end users, and develop specifications for standard canned transactions that meet these requirements. Application programmers implement these specifi-cations as programs; then they test, debug, document, and maintain these canned transactions. Such analysts and programmers—commonly referred to as software developers or software engineers—should be familiar with the full range of capabilities provided by the DBMS to accomplish their tasks.

Workers behind the Scene :
 	In addition to those who design, use, and administer a database, others are associated with the design, development, and operation of the DBMS software and system environment. These persons are typically not interested in the database content itself. We call them the workers behind the scene, and they include the following cat-egories:
 
1) DBMS system designers and implementers design and implement the DBMS modules and interfaces as a software package. A DBMS is a very com-plex software system that consists of many components, or modules, including modules for implementing the catalog, query language processing, interface processing, accessing and buffering data, controlling concurrency, and handling data recovery and security. The DBMS must interface with other system software such as the operating system and compilers for various programming languages.
2) Tool developers design and implement tools—the software packages that facilitate database modeling and design, database system design, and improved performance. Tools are optional packages that are often purchased separately. They include packages for database design, performance monitoring, natural language or graphical interfaces, prototyping, simulation, and test data generation. In many cases, independent software vendors develop and market these tools.
 
3)  Operators and maintenance personnel (system administration personnel) are responsible for the actual running and maintenance of the hardware and software environment for the database system.
 
Although these categories of workers behind the scene are instrumental in making the database system available to end users, they typically do not use the database contents for their own purposes.

History of Database
The management of data first became an issue in the 1950s, when computers were slow, clumsy, and required massive amounts of manual labor to operate. Several computer-oriented companies used entire floors to warehouse and “manage” only the punch cards storing their data.
Edgar Frank "Ted" Codd (19 August 1923 – 18 April 2003) was an English computer scientist who, while working for IBM, invented the relational model for database management, the theoretical basis for relational databases and relational database management systems.
Codd, father of the relational database, and his associates have produced a white paper listing the 12 rules for OLAP (on-line analytical processing) systems
The oldest database model is the hierarchical one. It has since been replaced by the relational database and other models. However, the hierarchical model has recently been used more and more frequently: XML uses the simple system for storage,
When Not to Use a DBMS?
· High initial investment in hardware, software, and training.
· The basic property that DBMS provide is defining and processing of data.
· Overhead for providing security, concurrency control, recovery and integrity functions.

Limitations of Database Management System
· More Costly. Creating and managing a database is quite costly. ...
· High Complexity. ...
· Database handling staff required. ...
· Database Failure. ...
· High Hardware Cost. ...
· Huge Size. ...
· Upgradation Costs. ...
· Cost of Data Conversion.

