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Introduction. 

A database management system (DBMS) is an application for managing and creating 

databases. A DBMS makes it feasible for end users to protect, create, read, update and 

erase data in a database. The most widespread kind of data management platform, the 

DBMS basically functions as an interface between users and databases or application 

programs, ensuring that information is constantly organized and remains accessible 

without any difficulty. 

Many different kinds of database systems are out there based on how they control the 

database structure. A DBMS is accountable for keeping the security and integrity of 

warehoused data and for retrieving information if the system crashes. 

Database management systems. 

The DBMS handles the data. The database engine lets data to be locked, accessed and 

changed. These three basic elements assist provide security, concurrency, data integrity 

and uniform data running procedures. The DBMS supports numerous typical database 

administration errands, including security, change management, tuning, performance 

monitoring and recovery and backup.  

The DBMS delivers a centralized view of information that can be retrieved by multiple 

users from several locations in a managed manner. A DBMS can restrict what data end 

users accesses and how they view the information, providing various views of one 

database schema.  

Components of a DBMS 

A DBMS is an advanced piece of system software containing several integrated 

components that offer a managed, consistent, environment for accessing, creating and 

changing data in databases. These components include: 

• Storage engine - This basic component of a DBMS is utilized to store data.  

• Metadata catalogue - A metadata catalogue works as a source for all the database 

objects that have been formed.  
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• Database access language 

• Optimization engine - This is utilized to parse database access language needs 

and change them into actionable instructions for modifying and accessing data. 

• Query processor 

• Lock manager - Locks are needed to ensure several users are not trying to alter 

the same data at the same time. 

• Log manager – This is used to make sure that records are made accurately and 

efficiently. 

• Data utilities - A DBMS also offers a set of utilities for controlling and managing 

database activities.  

Advantages of using a DBMS 

- DBMS allows application programmers and users access and utilize the same data 

simultaneously while handling data integrity.  

- The DBMS offers a central store of information that several users can access in a 

managed manner. 

- Database administrators can utilize it to enforce a structured, logical organization on 

the data. 

- A DBMS can also offer several views of one database schema. 

History of database management systems 

The first DBMS was established in the 1960s when Charles Bachman made a directional 

DBMS called the Integrated Data Store. Soon after, IBM created Information 

Management System, a hierarchical DBMS developed for IBM mainframes that is still 

utilized by many organizations today. 

The next main advancement came in the early 1970s when the Committee/Conference 

on Data Systems Languages (CODASYL) standard was brought. Integrated Database 



 

5 
 

Management System is a marketable execution of the network model database method 

advanced by CODASYL. 

In 1979, the first fruitful commercial RDBMS, Oracle, was delivered, trailed a few years 

later by IBM's Db2, Sybase SQL Server and several others. 

During the 1990s, as object-oriented, OO, programming turn out to be popular, numerous 

OO database systems were brought to market. The word NoSQL was coined, later in the 

1990s. Over the next period, numerous kinds of new non-relational DBMS flavors, 

including graph, key-value, document and wide-column store, were gathered into the 

NoSQL class. 

Currently, the DBMS market is controlled by RDBMS, but NoSQL database and NewSQL 

systems continue to rise in popularity. 

Design and modeling. 

Database Design is a group of processes that enable the development, designing, 

maintenance and implementation enterprise information management systems. Correctly 

designed databases are simple to maintain, enhances data consistency and are cheap 

in terms of storage space. The key objectives of database design are to produce physical 

and logical designs models of the projected database system. 

A database model displays the logical construction of a database, together with the 

constraints and relationships that determine how information can be accessed and 

stored. 

Importance of Database Design 

- It assists produce database systems that meet user requirements and have high 

performance. 

- Vital for high-efficiency database system 

- Backup and restore 

 

 

https://www.techtarget.com/searchdatamanagement/infographic/NoSQL-database-comparison-to-help-you-choose-the-right-store
https://www.techtarget.com/searchdatamanagement/infographic/NoSQL-database-comparison-to-help-you-choose-the-right-store
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Hierarchical DBMS. 

This is a data model wherein data is stored as records and ordered into parent-child 

structure or a tree-like structure, where one parental node can have numerous child 

nodes joined through links. The hierarchical database model is extremely appropriate for use 

instances in which the key focus of data gathering is created on a concrete hierarchy, like 

numerous individual workers reporting to one department at a company. 

The hierarchical database structure orders that, while a parental record can have 

numerous child records, a child record can only have one parental record. Information 

within records is saved in the form of fields where each field can only encompass one 

value. Retrieving hierarchical information from a hierarchical database style involves 

traversing the whole tree, beginning at the root node. 

Network database models also possess a hierarchical structure. Instead of utilizing one-

parent tree hierarchy, it seconds many to many relations, child tables might have more 

than one parent. 

Object-oriented databases, information is presented as objects, with different kinds of 

associations possible amongst two or more objects. These databases utilize an object-

oriented programming language for development. 

Data (computing). 

Data is information after it has been translated into a kind that is well-organized for 

processing or movement, in computing. Comparative to today's transmission media and 

computers, data is information changed into binary digital form. Raw data is a phrase 

used to define data in its most undeveloped digital format. 

The notion of data in the situation of computing has its origins in the work of an American 

mathematician, Claude Shannon, branded as the father of information theory.  He 

steered in binary digital ideas based on using two-value Boolean logic to electronic 

circuits. Binary digit presentations underlie the CPUs, disk drives and semiconductor 

memories along with various of the peripheral devices popular in computing nowadays.  

https://searchsqlserver.techtarget.com/definition/information
https://www.techtarget.com/whatis/definition/binary
https://www.techtarget.com/whatis/definition/digital
https://www.techtarget.com/searchdatamanagement/definition/raw-data
https://www.techtarget.com/whatis/definition/Boolean
https://www.techtarget.com/whatis/definition/processor
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How data is stored 

Computers represent data, as well as images, video, text and sounds, as binary values 

by means of patterns of just two digits: 1 and 0. A bit is the minutest unit of data, and 

signifies just a solitary value. A byte is eight binary digits long. Memory and storage is 

measured in megabytes, gigabytes and terabytes. 

The units of data dimension continue to rise as the amount of data gathered and kept 

grows. The rather new term brontobyte, is data storage that is equivalent to 10 to the 27th  

power of bytes. 

Superior specialization established as database, database management system and 

then relational database expertise rose to organize information. 

Metadata usage. 

This is data about data. It is information that is used to define the data that is contained 

in something such as a document, web page or file. Another way to view metadata is as 

a short summary or explanation of what the data is.  

Often mentioned to as data that defines other data, metadata is organized reference data 

that aids to sort and classify attributes of the information it defines. 

Metadata is used for: 

• videos 

• computer files 

• audio files 

• relational databases 

• images 

• spreadsheets 

• web pages 

https://www.techtarget.com/whatis/definition/bit-binary-digit
https://www.techtarget.com/searchstorage/definition/megabyte
https://www.techtarget.com/searchstorage/definition/gigabyte
https://www.techtarget.com/searchstorage/definition/brontobyte
https://www.techtarget.com/searchstorage/definition/storage
https://www.techtarget.com/searchstorage/definition/byte
https://searchsqlserver.techtarget.com/definition/database
https://searchsqlserver.techtarget.com/definition/database-management-system
https://www.techtarget.com/searchdatamanagement/definition/relational-database
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Metadata can be formed manually or automated. Manual creation is somehow more 

accurate, letting the user to add any information that is relevant or that could assist 

describe the file. Automated metadata formation could be much more basic, typically only 

displaying information like file size, file extension, date of file creation and file creator. 

Metadata use cases. 

Accurate metadata can be useful in extending the lifetime of existing data by assisting 

users find new methods to apply it. 

Metadata arranges a data object by utilizing terms related with that certain object. 

It allows objects that are unlike to be recognized and paired with like objects to aid 

optimize the usage of data assets.  

Companies in engineering, digital publishing, healthcare, financial services and 

manufacturing use metadata to collect insights on methods to upgrade processes or 

improve products. 

Types of metadata and examples. 

Metadata is diversely categorized based on the purpose it serves in information 

management. 

• Administrative metadata lets administrators to enforce rules and limits governing 

user authorizations and data access. 

• Descriptive metadata classifies specific features of a piece of data. 

• Legal metadata offers details on creative licensing, like licensing, copyrights and 

royalties. 

• Preservation metadata directs the placement of a data thing in a hierarchical 

sequence or framework. 

• Process metadata outlines measures used to treat and collect statistical data. 

https://www.techtarget.com/searchdatamanagement/definition/data
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• Provenance metadata traces the past of a piece of data as it travels throughout an 

organization. 

• Reference metadata associates to information that defines the quality of statistical 

content. 

• Statistical metadata defines data that permits users to correctly use and interpret 

statistics found in surveys, reports and compendium. 

• Structural metadata tells how different components of a compound data object are 

gathered. 

 

Purposes of an MIS. 

A Management information system (MIS) is a combined computer system which 

comprises of hardware and software to attain planned role of organisation. Its aim is to 

gather data to process and store it then produce information that is required for 

management to operate the organisation. MIS can play a very vital role to offer strategic 

support to management of an organisation to accomplish an objective through effective 

data processing.  

MIS delivers the following kinds of information to companies: 

- Descriptive information 

- Diagnostic information 

- Predictive information 

- Prescriptive information 

Management  

Management is the procedure of regulating and planning the operations of an 

organisation.  Its key tasks are framing of rules, its implementation and stopping of 

employees.  Management procedure can be explored with the assistance of managers 

actions.  
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They are as follows:  

- Planning 

- Organising 

- Directing 

- Staffing 

- Controlling 

- Coordination 

The following are key features of MIS: 

- Integrative system: An MIS is reasonably integrated system encompassing of 

subsystem, where actions of each are interconnected. 

- Sub- system concept: A big system is split into sub system. 

- Provides appropriate info to management: MIS must offer only relevant material to 

managers. 

- Flexible: It must be easily improved to varying circumstances. 

- Enhances productivity: It improves the effectiveness of an organisation.  

- Feed back System: MIS offers feedback about its own and effectiveness and 

efficiency.  

- Management Oriented:  The system can be created keeping in mind the user 

requirements. 

Reasons for organisations to establish an MIS include the following: 

- Efficiently managing and storing data of all business areas. 

- Accurate and fast delivery of information. 

- Processing of collected data and evolving information from it. 

- Information availability for inventory and production. 

- Offering information about present economic status of a business. 

- Faster application of results presented from dependable data sources. 
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Objectives and Purpose of Management Information System 

-  Data Capturing: MIS collects information from several external and internal either 

electronically or manually with the usage of computer terminals. 

 
- Processing of Data: The gathered information goes through a number of processes 

such as sorting, calculation, summary and classification for its conversion 
information. 

 
- Storage of information: The unprocessed or processed data is kept in the MIS for 

future usage by storing it as a record. 
 
- Information Retrieval: Retrieval of info is done by the MIS from its stores, as per 

different user requests. 
 

Data Warehouse Overview. 

The phrase “Data Warehouse" was initial invented by Bill Inmon in 1990. A data 

warehouse is a non-volatile, integrated, subject oriented and time-variant group of data, 

according to Inmon. This data aids analysts to make knowledgeable choices in an 

organization. 

A data warehouses offers a consolidated and generalized data in a multidimensional 

view. Along with consolidated and generalized view of data, a data warehouses also 

offers Online Analytical Processing (OLAP) tools. These tools assist in effective and 

interactive analysis of data in a multidimensional instance. The analysis results in data 

mining and generalization. 

Understanding a Data Warehouse 

- It is a database, which is stores isolated from the organization's working database. 

- A data warehouse is not updated frequently. 

- It has consolidated historic data, which aids the organization to analyse its business. 

- It assists executives to understand, organize and utilize their data to make strategic 

decisions. 
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Data Warehouse Features 

The following are main features of a data warehouse: 

• Subject Oriented – A data warehouse offers information about a subject other than 

the organization's current operations. 

• Integrated − A data warehouse is created by mixing data from heterogeneous 

sources like flat files, relational databases, etc.  

• Time Variant − The data gathered in a data warehouse is recognized with a certain 

time period, offering information from the historic point of view. 

Types of Data Warehouse 

The three types of data warehouse applications are conversed below: 

• Information Processing − Data warehouse permits the processing of data kept in 

it. 

• Analytical Processing − A data warehouse seconds logical processing of the 

information kept in it. 

• Data Mining − Data mining seconds knowledge discovery by discovering hidden 

associations and patterns, constructing analytical models, prediction and 

performing classification. 

 

Conclusion. 

A database is a way more effective mechanism to organize and store data than 

spreadsheets. It permits for a central facility that can be changed and rapidly shared 

amongst multiple users easily. Having a web-based front end eliminates the prerequisite 

of clients having to comprehend and utilize a database directly, and lets users to connect 

from anyplace with an internet link and a web browser. It also lets the likelihood of queries 

to attain information for several surveys. 
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