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1 Management Information Systems: Need, Purpose and
Objectives

* Need for Management Information Systems

* Intoday's complex and competitive business environment, organizations are inundated with data
from various sources. To make informed decisions, businesses need a structured way to collect,
process, and analyze this data. This is where Management Information Systems (MIS) come into

play.
* The need for MIS arises from:

* Data overload: Businesses generate vast amounts of data from various sources, making it difficult
to extract meaningful information.

* Complex decision-making: Managers need access to relevant and timely information to make
informed decisions.

 Competitive advantage: Effective use of information can give businesses a competitive edge.
* Operational efficiency: MIS helps streamline operations and improve productivity.

* Regulatory compliance: Many industries have stringent reporting and compliance requirements
that can be efficiently managed through MIS.

* Purpose of Management Information Systems

* The primary purpose of MIS is to provide information to managers at all levels of an organization
to support decision-making and improve overall organizational performance. It serves as a bridge
between data and action.



Key purposes of MIS include:

e Supporting decision-making: By providing relevant and timely
information, MIS helps managers make informed decisions at various
levels of the organization.

* Improving efficiency: Automating routine tasks and processes can
lead to increased efficiency and productivity.

 Enhancing communication: MIS facilitates communication and
collaboration among different departments and levels of
management.

* Providing control: MIS helps monitor organizational performance and
identify areas for improvement.

* Facilitating planning and forecasting: By analyzing historical data,
MIS can assist in developing future plans and forecasts.



Objectives of Management Information Systems

* The objectives of MIS are aligned with the overall goals of the organization.
Some key objectives include:

* Accurate and timely information: Providing accurate and up-to-date
information to support decision-making.

* Relevant information: Ensuring that the information provided is relevant
to the specific needs of users.

* Easy access: Making information easily accessible to authorized users.

* Cost-effectiveness: Implementing MIS solutions efficiently to maximize
return on investment.

* Flexibility: Adapting to changing business needs and requirements.
* Security: Protecting sensitive information from unauthorized access.

* Integration: Integrating MIS with other systems to provide a
comprehensive view of the organization.
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E

Information Technology Characteristics and
merging Trends

Characteristics of Information Technology

Information Technology (IT) is characterized by its ability to process, store, and transmit
information with speed, accuracy, and efficiency. Key characteristics include:

Speed: IT systems can process information and generate outputs at incredible speeds, facilitating
real-time decision-making.

Accuracy: IT ensures precision and accuracy in data processing, minimizing errors and improving
reliability.

Efficiency: IT automates routine tasks, reducing manual effort and increasing productivity.

Connectivity: IT enables seamless communication and collaboration across geographical
boundaries.

Glolbal Reach: IT facilitates global business operations and access to information on a worldwide
scale

Innovation: IT drives innovation by fostering new ideas, products, and services.
Data Management: IT helps in effective organization, storage, and retrieval of data.
Security: IT plays a crucial role in protecting sensitive information from unauthorized access.



Emerging Trends in Information Technology

The IT landscape is constantly evolving, with new technologies emerging rapidly. Some of the most
prominent trends include:

ﬁ:tiﬁdal Intelligence (Al): Al is transforming industries by enabling machines to learn and make decisions
ike humans.

Machine Learning (ML): A subset of Al, ML allows systems to learn and improve from experience without
being explicitly programmed.

Internet of Things (loT): The interconnectedness of physical devices, creating vast networks of data.

Blockchain: A decentralized, secure, and transparent distributed ledger technology with applications in
finance, supply chain, and healthcare.

Cloud Computing: The delivery of computing services, including servers, storage, databases, networking,
software, analytics, and intelligence, over the Internet ("the cloud").

Cybersecurity: Protecting sensitive information from cyber threats has become increasingly critical with the
rise of digital attacks.

Data Analytics: Extracting valuable insights from data to inform decision-making.

5G Technology: The next generation of mobile networks, offering faster speeds, lower latency, and greater
capacity.

Edge Computing: Processing data closer to the source for faster response times and reduced network
congestion.

Augmented and Virtual Reality: Immersive technologies enhancing user experiences in various fields.



3 Contemporary Approaches to MIS

* Contemporary Approaches to MIS

* Contemporary MIS is a dynamic field that leverages technology to enhance decision-making and
organizational performance. It focuses on using data and information systems to gain a
competitive advantage.

* Key Approaches

* Business Intelligence (Bl) and Analytics: Transforming raw data into actionable insights to
support strategic decision-making.

. C]Ic?u_d Computing: Delivering IT services over the internet for scalability, flexibility, and cost-
efficiency.

* Big I()jata Analytics: Processing and analyzing vast volumes of data to uncover hidden patterns and
trends.

* Artificial Intelligence (Al) and Machine Learning: Enabling systems to learn and make decisions
autonomously.

* Cybersecurity: Protecting sensitive information and systems from cyber threats.

* Enterprise Resource Planning (ERP): Integrating various business functions for improved
efficiency and decision-making.

* Social Media Analytics: Analyzing social media data to understand customer sentiment and
preferences.



Impact on Organizations

* These approaches are reshaping how businesses operate. Key
benefits include:

* Improved decision making: Data-driven insights for strategic choices.

* Enhanced operational efficiency: Automation and process
optimization.

 Competitive advantage: Leveraging technology for market
differentiation.

* Customer satisfaction: Understanding customer needs through data
analysis.

* Risk mitigation: Protecting sensitive information and ensuring
business continuity.



4 Types of information, Information as a strategic resource, Use
of information for Competitive Advantage

Information as a Strategic Resource and Its Competitive Advantage

Information has evolved from a mere support function to a strategic asset for
organizations. It's the lifeblood that fuels decision-making, innovation, and
competitive advantage.

Information as a Strategic Resource

Strategic Decision Making: Information underpins the ability to make informed
choices about the future direction of the organization.

Competitive Advantage: Unique and actionable information can provide a
signiticant edge over competitors.

Innovation Catalyst: Information is the fuel for research and development,
leading to new products and services.

Operational Efficiency: Streamlining processes and reducing costs through data-
driven insights.

CHcstqmer Intimacy: Understanding customer needs and preferences for tailored
offerings.



Using Information for Competitive Advantage

 Market Intelligence: Analyzing market trends, competitor activities, and
customer behavior to identify opportunities.

* Customer Relationship Management (CRM): Building strong customer
relationships through data-driven insights.

* Supply Chain Optimization: Improving efficiency and reducing costs by
optimizing inventory and logistics.

* Product Development: Leveraging customer feedback and market trends
to create innovative products.

* Risk Management: Identifying potential risks and developing strategies to
mitigate them.

By effectively managing and utilizing information, organizations can
transform data into knowledge, enabling them to make better decisions,
improve operations, and ultimately achieve sustainable competitive
advantage.



5 Classical, Administrative and Herbert Simon’s
Models

e Classical, Administrative, and Herbert Simon's Models

* These models offer different perspectives on how decisions are made
within organizations.

e Classical Model

* The classical model assumes a perfectly rational decision-making process. It
posits that:

* Decision-makers have complete information.
* All alternatives are known and evaluated objectively.
* The chosen option is the optimal solution.

* This model is often criticized for being overly simplistic and unrealistic.



 Administrative Model (Bounded Rationality)
* Decision-makers have limited information and cognitive capacity.

* They often settle for satisfactory solutions rather than optimal ones
(satisficing).

* The decision-making process is influenced by organizational factors
and individual biases.



Herbert Simon's Model of Decision Making

Herbert Simon, a Nobel laureate, challenged the classical, perfectly rational model of
decision making. He introduced the concept of bounded rationality, suggesting that
hL]Jcman decision-making is limited by cognitive constraints, time pressures, and available
information.

Simon's Three Phases of Decision Making
Simon proposed a three-stage model for decision making:

Intelligence Phase: Identifying the problem or opportunity. Gathering information and
defining the problem clearly.

Design Phase: Generating alternative solutions and evaluating their potential outcomes.

gho_iqe Phase: Selecting the best alternative based on available information and making a
ecision.

Key Concepts
Bounded Rationality: Recognizes the limitations of human decision-making.

Satisficing: Choosing a satisfactory option rather than the optimal one due to
constraints.

Heuristics: Mental shortcuts used to simplify decision making.

Simon's model provides a more realistic framework for understanding how decisions are
made in _comdpl_e>_< organizational settings. It emphasizes the role of human judgment and
intuition in addition to rational analysis.



6 Data independence and Data Redundancy

* Data Independence

* Data Independence is the capacity to change the schema at one level of a

database system without having to change the schema at the next higher
level. There are two types:

* Physical Data Independence:

e Concerns the separation of the physical storage of data from the logical structure.
* Changes in the physical storage do not affect the logical structure of the database.

 Example: Moving the database to a new storage device or changing the file
organization techniques.

* Logical Data Independence:

 Deals with the separation of the logical structure of the database from the
application programs.

* Changes in the logical structure do not require changes in the application programs.
 Example: Adding a new field to a table or splitting a table into multiple tables.



Data Redundancy

* Data Redundancy refers to the unnecessary duplication of data

within a database or across multiple databases. This can lead to
several issues:

* Increased Storage Costs:
 Redundant data occupies extra storage space, which can be costly.

* Data Inconsistency:

* Multiple copies of the same data can become inconsistent if not updated
simultaneously.

* Data Integrity Issues:

* Ensuring the accuracy and consistency of data can be challenging when
redundant data exists.

* Difficulty in Data Management:

* Managing redundant data requires additional effort in terms of
synchronization and maintenance.



Benefits of Avoiding Data Redundancy

* Reduced Storage Costs:
e Less storage space is required when data redundancy is minimized.

* Improved Data Consistency:

. ngch a 3mg|e copy of the data, the chances of data inconsistency are significantly
reduce

* Enhanced Data Integrity:
* Ensuring data integrity is easier when there is no redundant data.

* Simplified Data Management:

* Managing and maintaining the database becomes more straightforward without
redundant data.

* Achieving Data Independence and Reducing Data Redundancy
 Normalization: Process of organizing data to minimize redundancy.

e Use of Database Management Systems (DBMS): Modern DBMSs are
designed to support data independence and help reduce data redundancy.

* Proper Database Design: Careful planning and designing of the database
schema can help achieve data independence and minimize redundancy.



7 Transaction Processing System Characteristics and
Its importance

e Characteristics of Transaction Processing Systems (TPS)
Reliability:

* TPS must be highly reliable, ensuring that transactions are processed accurately and without
errors.

* They often incorporate failover mechanisms and redundancy to maintain reliability.

* Consistency:

* Ensures that transactions bring the database from one consistent state to another,
maintaining data integrity.

* TPS follows the ACID (Atomicity, Consistency, Isolation, Durability) properties.
* High Performance:

* TPS need to handle a large volume of transactions efficiently, often in real-time.

e Performance is measured in terms of throughput (transactions per second) and response
time.

e Concurrency Control:

. Supﬁ)orths multiple users performing transactions simultaneously without interfering with
each other.

* Implements mechanisms like locking and timestamping to manage concurrent access.



Security:

* Protects data from unauthorized access and ensures only authorized users can perform
transactions.

* Includes authentication, authorization, and encryption techniques.

Scalability:
e Can handle increasing numbers of transactions and users without performance degradation.
* Allows for adding more resources (hardware, network capacity) to accommodate growth.

Atomicity:
* Ensures that each transaction is all-or-nothing; if one part of the transaction fails, the entire
transaction is rolled back.

* Guarantees that partial transactions do not occur.

Durability:
 Ensures that once a transaction has been committed, it remains so, even in the event of a
system failure.

* Uses techniques like transaction logs and backups to maintain durability.

User-Friendly Interface:
* Provides an easy-to-use interface for users to interact with the system.

 Often includes menus, forms, and other interactive elements to facilitate transaction
processing.



Importance of Transaction Processing Systems

e Operational Efficiency:

* TPS automates routine transactions, increasing the efficiency and speed of business
operations.

e Reduces manual labor and minimizes errors associated with manual processing.

e Data Accuracy and Integrity:

* Ensures accurate and consistent data through automated processing and stringent
validation checks.

* Enhances data integrity, which is critical for decision-making and reporting.

* Real-Time Processing:

* Many TPS provide real-time processing, enabling immediate transaction updates and
instant access to up-to-date information.

* Important for applications like online banking, reservation systems, and retail
operations.
* Enhanced Customer Experience:

e Provides fast and reliable transaction processing, improving customer satisfaction.
 Examples include quick checkout processes in retail and prompt service in banking.



Cost Reduction:

 Reduces operational costs by automating repetitive tasks and minimizing the need for
manual intervention.

» Saves on labor costs and reduces the potential for costly errors.

Scalability and Flexibility:

* TPS can scale to accommodate growing transaction volumes and adapt to changing business
needs.

* Ensures the system can handle increased demand without compromising performance.

Improved Decision-Making:

* Provides accurate and timely transaction data that is critical for business analytics and
decision-making.

* Helps in generating reports and insights that guide strategic planning and operational
improvements.

Regulatory Compliance:

* Helps businesses comply with industry regulations by maintaining accurate records of
transactions.

* Facilitates auditing and reporting requirements.

Security and Fraud Prevention:
* Protects sensitive transaction data through robust security measures.
* Helps in detecting and preventing fraudulent activities, enhancing trust and reliability.



8 Data Consistency and Data Administration

e Data Consistency

* Data Consistency ensures that data remains accurate, reliable, and uniform across different systems and
databases. It implies that all copies of a particular piece of data are identical at any given time. Maintaining
data consistency is crucial for ensuring data integrity and reliability.

* Key Aspects of Data Consistency:

* Transactional Consistency:
* Ensures that a transaction transforms the database from one valid state to another valid state.
* Achieved through the ACID properties (Atomicity, Consistency, Isolation, Durability).

* Read and Write Consistency:
* Ensures that read operations return the most recent and accurate data.
* Write consistency ensures that all write operations are correctly applied to the database.

* Replication Consistency:
* Ensures that copies of the same data across different nodes or systems remain consistent.
* Techniques like synchronous replication and eventual consistency are used to maintain replication consistency.

e Schema Consistency:
* Ensures that the database schema (structure) is consistent and adheres to defined rules and constraints.
* Includes maintaining data types, relationships, and constraints consistently.

* Temporal Consistency:
* Ensures that the data remains consistent over time.
* Importantin applications where the timing of data updates is critical, such as financial systems.



Importance of Data Consistency:

* Accuracy and Reliability:

. gon_si_stent data is accurate and reliable, which is essential for making informed
ecisions.

* Prevents discrepancies and errors that can arise from inconsistent data.
* Data Integrity:

* Ensures that data remains intact and uncorrupted.

* Maintains the trustworthiness of the data.

* User Trust:
* Users trust systems that provide consistent and accurate data.
* Enhances user satisfaction and confidence in the system.
* Compliance:
* Many regulations and standards require maintaining data consistency.
* Ensures compliance with legal and industry standards.
e Operational Efficiency:

e Consistent data reduces the need for data reconciliation and error correction.
* Enhances the efficiency of business operations.



Data Administration

 Data Administration involves managing and overseeing data resources to
ensure they are accurate, available, and secure. It encompasses various

activities, including data governance, data quality management, and data
security.

* Key Responsibilities of Data Administration:

* Data Governance:

* Establishes policies, procedures, and standards for managing data.

* Ensures data is used appropriately and aligns with business objectives.
e Data Quality Management:

* Ensures data accuracy, completeness, consistency, and reliability.

* Involves data profiling, cleansing, and monitoring.
* Data Security:

* Protects data from unauthorized access, breaches, and other security threats.
* Implements security measures such as encryption, access controls, and audits.



* Data Modeling and Design:

e Develops and maintains data models that represent the structure and relationships
of data.

* Ensures data models align with business requirements.

 Database Management:

* Manages database systems to ensure optimal performance, availability, and
scalability.

* Includes database tuning, backup, and recovery.

 Metadata Management:
 Manages metadata, which is data about data, to ensure it is accurate and accessible.
* Enhances data understanding and usability.

 Compliance and Legal Issues:
* Ensures data management practices comply with legal and regulatory requirements.
 Manages data retention, privacy, and confidentiality.

* Data Lifecycle Management:
* Manages data throughout its lifecycle, from creation to archiving and deletion.
* Ensures data is appropriately managed at each stage of its lifecycle.



Importance of Data Administration:

e Data Quality:

* Ensures high data quality, which is critical for accurate analysis and decision-
making.

* Reduces errors and improves data reliability.

e Data Security and Privacy:
e Protects sensitive data from breaches and unauthorized access.
* Ensures compliance with data protection regulations.

e Operational Efficiency:

* Streamlines data management processes, improving operational efficiency.
e Reduces costs associated with data errors and inefficiencies.



* Regulatory Compliance:
* Ensures adherence to legal and regulatory requirements.
* Minimizes risks of legal penalties and fines.

 Strategic Decision-Making:

* Provides reliable and accurate data for strategic planning and decision-
making.
* Enhances the ability to leverage data for competitive advantage.
* Data Availability and Accessibility:

* Ensures data is readily available and accessible to authorized users.
* Enhances productivity and supports timely decision-making.



9 Discuss decision support system with its component

* Decision Support System (DSS)

* A Decision Support System (DSS) is a computerized system that supports organizational decision-making activities. It combines
data, sophisticated analytical models, and user-friendly software into a single powerful system that helps in solving complex
decision problems and improving decision quality.

* Components of a Decision Support System

* Database Management System (DBMS):
* Function: Stores and manages large volumes of data relevant to the decision-making process.
* Key Features:

* Data Integration: Combines data from various sources, ensuring consistency and reliability.
* Data Retrieval: Allows users to easily access and retrieve necessary data.
* Data Maintenance: Ensures data is up-to-date, accurate, and secure.

* Example Technologies: SQL databases, NoSQL databases, data warehouses.

* Model Management System (MMS):
* Function: Provides the necessary analytical tools and models to process data and support decision-making.
* Key Features:

* Model Storage: Maintains a library of mathematical and analytical models.
* Model Execution: Facilitates the execution of models to analyze data and generate insights.
* Model Integration: Combines multiple models to solve complex problems.
* Types of Models: Statistical models, optimization models, simulation models, predictive models.

* Example Technologies: Linear programming solvers, statistical analysis software, simulation tools.



e User Interface (Ul):

* Function: Facilitates interaction between the user and the DSS, making it easy to access and
utilize the system’s capabilities.
* Key Features:
e Usability: Intuitive and user-friendly design for easy navigation and operation.

» Visualization: Provides graphical representations of data and analysis results (charts, graphs,
dashboards).

* Interactivity: Allows users to input data, modify parameters, and interact with models.
 Example Technologies: Web-based interfaces, dashboards, mobile applications.

 Knowledge Management System (KMS):
* Function: Captures and manages organizational knowledge to enhance the decision-making
process.

* Key Features:
* Knowledge Storage: Maintains a repository of best practices, expert opinions, and decision rules.
* Knowledge Retrieval: Provides tools to search and access relevant knowledge.
* Knowledge Sharing: Facilitates collaboration and information sharing among users.

* Example Technologies: Knowledge bases, expert systems, collaboration tools.



Types of Decision Support Systems

 Data-Driven DSS:

* Focuses on the management and analysis of large datasets.

* Uses data mining, OLAP (Online Analytical Processing), and data visualization
techniques.

* Example: Business intelligence systems, data warehouses.

e Model-Driven DSS:

 Emphasizes the use of mathematical models to analyze data and support
decisions.

 Utilizes optimization, simulation, and statistical models.
 Example: Financial planning systems, supply chain optimization systems.



* Knowledge-Driven DSS:

* Provides specialized problem-solving expertise stored as facts, rules, and
procedures.

e Often incorporates artificial intelligence and expert systems.
* Example: Diagnhostic systems, troubleshooting systems.

* Document-Driven DSS:
* Manages, retrieves, and manipulates unstructured data in various formats.
* Uses document management and retrieval systems.
 Example: Legal research systems, document management systems.

* Communication-Driven DSS:
* Facilitates collaboration and communication among decision-makers.
* Uses communication technologies to support group decision-making.
 Example: Group decision support systems (GDSS), collaboration tools.



Benefits of Decision Support Systems

* Improved Decision Quality:

* Provides comprehensive data and sophisticated analytical tools to enhance decision
accuracy and effectiveness.

* Increased Efficiency:
e Automates data collection and analysis processes, saving time and resources.

* Enhanced Problem Solving:
e Supports complex problem-solving with advanced models and simulations.

* Better Risk Management:
* Helps identify, analyze, and mitigate potential risks in decision-making processes.

* Enhanced Collaboration:

* Facilitates communication and information sharing among team members and
stakeholders.

 Scalability:

e Can handle growing volumes of data and increasing complexity of decision-making
tasks.



Challenges of Decision Support Systems

* Data Quality and Integration:
* Ensuring data accuracy, completeness, and consistency from various sources
can be challenging.
* Complexity of Models:
* Developing and maintaining sophisticated analytical models requires
specialized skills and expertise.
* User Adoption:
* Encouraging users to adopt and effectively use the DSS can be difficult
without proper training and support.
* Cost:
* Implementing and maintaining a DSS can be expensive, requiring significant
investment in technology and personnel.
e Security and Privacy:

* Protecting sensitive data and ensuring compliance with privacy regulations is
critical.



10 Data mining Characteristics and Techniques of
Data Mining

* Characteristics of Data Mining

* Large Data Sets:

. Da’gahmining typically involves analyzing large volumes of data to discover patterns and
Insignhts.

* The data sets can be structured, semi-structured, or unstructured.

Automatic Pattern Discovery:

 Data mining uses algorithms to automatically discover hidden patterns and relationships
within the data.

* |t can reveal insights that are not immediately obvious through traditional analysis.

Predictive Analysis:

e Data mining often involves creating models to predict future trends or behaviors based on
historical data.

* Techniques such as regression, classification, and time series analysis are used for prediction.

Data Preprocessing:
* Before analysis, data often needs to be cleaned, transformed, and normalized.
* Preprocessing steps include handling missing values, reducing noise, and scaling features.



Scalability:

 Data mining techniques are designed to be scalable and handle large volumes of data
efficiently.

* This includes the ability to process data in parallel and distributed environments.

Pattern Evaluation:

e Discovered patterns are evaluated to ensure they are valid, novel, useful, and
understandable.

 Measures such as accuracy, precision, recall, and lift are used to assess the quality of
patterns.

User Interaction:

* Some data mining processes involve user interaction for tasks such as feature selection,
parameter tuning, and interpretation of results.

 Visualization tools are often used to help users understand and interact with the data.

Integration with Other Systems:

* Data mining tools are often integrated with database systems, data warehouses, and
business intelligence tools.

* This allows for seamless data extraction, analysis, and reporting.



Techniques of Data Mining

* Classification:
e Assigns items in a collection to target categories or classes.

 Common algorithms include decision trees, random forests, support vector machines
(SVM), and neural networks.

e Used for tasks such as spam detection, credit scoring, and medical diagnosis.

* Clustering:

e Groups a set of objects in such a way that objects in the same group (cluster) are
more similar to each other than to those in other groups.

e Common algorithms include K-means, hierarchical clustering, and DBSCAN.
* Used for market segmentation, customer profiling, and image analysis.

* Regression:

* Models the relationship between a dependent variable and one or more
independent variables.

e Common algorithms include linear regression, logistic regression, and polynomial
regression.

* Used for forecasting, risk assessment, and price modeling.



Association Rule Learning:
* |dentifies interesting relationships between variables in large databases.
* Common algorithms include Apriori, Eclat, and FP-Growth.
* Used for market basket analysis, cross-selling, and recommendation systems.

Anomaly Detection:
* |dentifies rare items, events, or observations which raise suspicions by differing significantly from the majority of the data.
* Common algorithms include isolation forests, one-class SVM, and statistical methods.
* Used for fraud detection, network security, and fault detection.

Dimensionality Reduction:
* Reduces the number of random variables under consideration by obtaining a set of principal variables.
e Common algorithms include Principal Component Analysis (PCA), t-SNE, and LDA.
* Used for data visualization, noise reduction, and feature selection.

Text Mining:
* Extracts useful information from text data.
* Techniques include natural language processing (NLP), sentiment analysis, and topic modeling.
* Used for sentiment analysis, information retrieval, and document classification.

Time Series Analysis:
* Analyzes time-ordered data to extract meaningful statistics and characteristics.
* Common techniques include ARIMA, seasonal decomposition, and exponential smoothing.
* Used for stock price prediction, economic forecasting, and demand forecasting.

Ensemble Learning:
* Combines multiple models to improve prediction performance.
* Techniques include bagging, boosting, and stacking.
* Used to increase accuracy and robustness of models in various domains.



Importance of Data Mining:

Improved Decision Making:

* Provides actionable insights and patterns that help in making informed decisions.
* Enhances strategic planning and operational efficiency.

Competitive Advantage:
* Helps businesses understand market trends and customer preferences.
* Enables the development of targeted marketing strategies and personalized services.

Risk Management:

* |dentifies potential risks and frauds through anomaly detection.
* Enhances security measures and reduces financial losses.

Cost Reduction:

e Optimizes business processes by identifying inefficiencies and areas for improvement.
* Reduces operational costs through automation and improved resource allocation.

Customer Satisfaction:

* Enhances customer experience by providing personalized recommendations and services.
* Increases customer loyalty and retention through better understanding of customer needs.



11 The need for Data management, Challenges of
Data management

* The Need for Data Management

* Improved Decision-Making:
* Accurate Data: Reliable data enables better analysis and informed decision-making.
* Timely Access: Quick access to data ensures decisions are based on the most current
information.
* Operational Efficiency:

e Streamlined Processes: Efficient data management reduces redundancy and
streamlines operations.

* Cost Savings: Efficient data handling minimizes storage and retrieval costs.

 Compliance and Risk Management:

* Regulatory Compliance: Proper data management ensures compliance with laws and
regulations.

* Risk Mitigation: Protects against data breaches and ensures data integrity.



* Data Quality and Consistency:

e Standardization: Ensures data is consistent and standardized across the
organization.

e Accuracy: Maintains the accuracy and reliability of data.

* Enhanced Collaboration:
* Data Sharing: Facilitates sharing of data across departments and teams.
* Collaboration: Encourages collaborative decision-making and innovation.

e Customer Satisfaction:

* Personalization: Enables personalized customer experiences through better
understanding of customer data.

e Service Improvement: Improves service delivery based on accurate customer
insights.



Challenges of Data Management

e Data Quality Issues:
* Inconsistencies: Inconsistent data formats and sources lead to inaccuracies.
* Duplicate Data: Redundant data entries complicate data analysis and reporting.

e Data Security and Privacy:
* Cybersecurity Threats: Data breaches and cyber attacks pose significant risks.
* Compliance: Meeting data privacy laws and regulations can be complex and costly.

* Data Integration:
* Multiple Sources: Integrating data from various sources can be challenging.
* Interoperability: Ensuring different systems and databases work together seamlessly.

* Scalability:
 Growing Data Volumes: Managing increasing amounts of data requires scalable
solutions.

* Infrastructure: Upgrading infrastructure to handle large data volumes can be
expensive.



 Data Governance:

* Policy Implementation: Establishing and enforcing data management policies
is essential.

 Ownership and Accountability: Defining clear roles and responsibilities for
data management.

* Technological Complexity:

* Evolving Technologies: Keeping up with rapidly changing data management
technologies.

* Integration of New Tools: Incorporating new tools and technologies into
existing systemes.
* Cost Management:

* Investment: Significant investment in data management systems and
technologies.

 Maintenance: Ongoing costs for maintaining and updating data management
infrastructure.



12 Database Management System Concepts and
Types of DBMS

* A DBMS is a software application that interacts with end-users,
applications, and the database itself to capture and analyze data.

* It acts as a middleman between the user and the database, ensuring
data integrity, accuracy, and security.

e Key functions:
* Creating, modifying, and accessing databases.
* Managing data storage and retrieval.
* Implementing security measures to protect data.
* Providing tools for data analysis and reporting.



Types of DBMS:
e Relational DBMS (RDBMS):

e Stores data in a structured format of tables, rows, and columns.
* Each row represents a record, and columns represent fields.
» Relationships between data are defined using keys.

* Examples: MySQL, Oracle, PostgreSQL.

 Hierarchical DBMS:

* Organizes data in a tree-like structure with a single root node.
e Data is accessed through a hierarchical path.
* Less common today due to its rigid structure.



e Network DBMS:

e Similar to hierarchical but allows multiple parent-child relationships.
* More flexible than hierarchical but complex to manage.
e Rarely used in modern systems.

* Object-Oriented DBMS (OODBMS):

e Stores data as objects with properties and methods.
 Complex data structures can be represented efficiently.
* Used in applications like CAD, GIS, and image processing.

* NoSQL DBMS:

* Handles large volumes of unstructured or semi-structured data.
* Highly scalable and flexible.

* Used in big data applications and real-time analytics.

* Examples: MongoDB, Cassandra, Redis.



13 Management Support Systems

Imagine running a big restaurant. You have to manage the kitchen staff,
waiters, supplies, money, and customer satisfaction. It's a lot to handle,
right?

A Management Support System (MSS) is like a super helpful assistant that
helps you manage all of this. It's a computer system that gives you the tools
to:

Organize: Keep track of all your staff, ingredients, and finances in one place.

Analyze: Figure out what's working well and what's not. For example, which
dishes are the most popular?

Plan: Decide how to improve things, like creating new menus or hiring more
staff.

Make decisions: Use the information to choose the best actions, like
ordering more supplies or changing opening hours.



* Management Support Systems (MSS) are computer-based tools
designed to assist managers in making informed decisions. They
provide a structured approach to gathering, analyzing, and
interpreting data to support effective decision-making



Key Functions of MSS:

* Data Collection: MSS gather data from various sources, both internal
and external to the organization. This data can include financial
information, sales figures, market trends, and customer feedback.

 Data Analysis: The system processes and analyzes the collected data
to identify patterns, trends, and relationships. This helps managers
understand the performance of the organization and identify
potential opportunities or risks.

* Information Presentation: MSS present the analyzed data in a clear
and understandable format, often through reports, graphs, or
dashboards. This enables managers to easily visualize information and
make informed decisions.

* Decision Support: Some MSS provide decision support tools, such as
forecasting models or what-if analysis, to help managers evaluate
different options and their potential outcomes.



Types of MSS:

* Management Information Systems (MIS): Provide routine
information to support day-to-day operations.

* Decision Support Systems (DSS): Focus on supporting semi-
structured decision-making by providing data and analysis tools.

* Executive Support Systems (ESS): Offer high-level information and
support for strategic decision-making.
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SECTION-C  Attempt ANY ONE following Question Marks (1X10=10)

Q3(a)

Discuss characteristics and importance of transaction proccssmg system

Q3(b) |

‘Information as strategic resource used for competitive advantage”. Justify statement with
suitable example.

SECTION-C | Attempt ANY ONE following Question | Marks (1X10=10)

Q4(a)

Discuss emerging trends in information technology.

Q4(b)

Discuss different techniques of data mining.

SECTION-C  Attempt ANY ONE following Question Marks (1X10=10)

QS(a)

Discuss attributes of information and explain its relevance to decision making.

Q5(b)

Explain Herbert Simon’s model of decision making.

SECTION-C  Attempt ANY ONE following Question ' Masks (1X10=10)

Qb6(a)

Discuss decision support system with its component.

Q6(b)

Explain need and challenges of data management.

SECTION-C Attempt ANY ONE following Question Marks (1X10=10)

Q7(a)

Explain the importance of data independence with suitable examplc

Q7(b)

Consider database having following data in tables-

emp (eno, ename, bdata, title, salary, dno)

proj (pno, pname, budget, dno)

(1) Write an SQL query that returns the project number and projects with a budget greater
than $200000.

(11) Write an SQL query that returns the employees (number and name only) who have title
of ‘EE’ or ‘SA” and make than $35000.




Two Tables

1. emp: Contains employee information (eno, ename, bdata, title, salary, dno)

1. proj: Contains project information (pno, pname, budget, dno)



Answer 1

* SELECT pno, pname
* FROM proj
* WHERE budget > 200000;



Answer 2

SELECT eno, ename

FROM emp

WHERE title IN ('EE', 'SA')
AND salary <= 35000;

Another method

SELECT eno, ename

FROM emp

WHERE (title = 'EE' OR title = 'SA')
AND salary <= 35000;



