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COURSE OUTCOMES (COs)
M.Sc. Computer Science — Semesters | to IV

Semester |

Introduction to Algorithms: Theory, Practice and Case Studies

CO1.: Explain fundamental concepts of algorithms, algorithm design paradigms, and
asymptotic analysis.

CO2: Analyze the time and space complexity of iterative and recursive algorithms.
CO3: Apply searching, sorting, graph, greedy, divide-and-conquer, and dynamic-
programming techniques to computational problems.

CO4: Implement and evaluate algorithms using a suitable programming language and
data structures.

CO5: Compare alternative algorithms using theoretical and empirical performance
measures.

CO6: Relate algorithmic techniques to real-world case studies and develop systematic
problem-solving skills.

Practical Based on Data Visualization

CO1.: Explain the principles, types, and tools of data visualization.

CO2: Select suitable visualization techniques according to data types, objectives, and
audience.

COa3: Create clear, informative, and visually effective charts, plots, dashboards, and
reports.

CO4: Develop interactive visualizations using appropriate software or programming tools.
CO5: Analyze complex datasets and communicate insights through data storytelling.
CO6: Apply ethical practices by avoiding misleading, biased, inaccurate, or
misrepresented visualizations.

Practical Based on Sensors and Actuators

CO1.: Identify major types of sensors and actuators and explain their operating principles.
CO2: Select appropriate sensors and actuators based on accuracy, range, sensitivity,
and application requirements.

CO3: Design and implement basic signal-conditioning and interfacing circuits.

CO4: Interface sensors and actuators with microcontrollers using suitable communication
protocols.

CO5: Integrate and troubleshoot sensor—actuator systems in practical applications.

CO6: Apply sensor and actuator concepts to robotics, automation, 10T, healthcare,
automotive, and smart-home cases.

Research Methodology (Computer Science)

CO1.: Explain the nature, objectives, and stages of research in computer science.
CO2: Formulate research problems, objectives, research questions, hypotheses, and
review strategies.
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e CO3: Apply computational and statistical methods for data collection, preprocessing,
analysis, and interpretation.

e CO4: Design experiments and select suitable sampling, evaluation, and validation
techniques.

e CO5: Use appropriate tools and machine-learning methods in computer-science
research.

e (COG6: Prepare research reports, presentations, citations, and conclusions with academic
integrity.

Semester Il

Digital Image Processing and Pattern Recognition

e COL1: Explain the fundamentals of digital images, image formation, sampling,
guantization, and image representation.

e CO2: Apply image enhancement, restoration, filtering, segmentation, and morphological
technigues.

e COa3: Extract meaningful features from images for classification and recognition tasks.

o CO4: Implement pattern-recognition methods using suitable computational tools.

e CO&5: Evaluate image-processing techniques using appropriate quality and performance
measures.

e COG6: Relate image processing and pattern recognition to real-world applications such as
medical imaging, remote sensing, and computer vision.

Statistical Machine Learning

e CO1l: Explain the statistical foundations, learning paradigms, and workflow of machine
learning.

e CO2: Prepare datasets through preprocessing, feature selection, sampling, and
dimensionality reduction.

e CO3: Apply supervised and unsupervised learning algorithms to suitable datasets.

e (CO4: Use statistical measures and validation methods to evaluate model performance.

e CO5: Interpret model results, uncertainty, overfitting, and generalization.

e CO6: Implement machine-learning solutions using suitable programming libraries and
tools.

Practical Based on Artificial Intelligence

e COl: Explain core concepts, approaches, and applications of artificial intelligence.

e CO2: Represent knowledge using appropriate structures and formulate Al problems.
¢ CO3: Implement search, reasoning, planning, and decision-making techniques.

e CO4: Apply Al methods to solve practical problems using programming tools.

e CO&5: Evaluate Al systems using accuracy, efficiency, and task-specific criteria.

e (COG6: Discuss ethical, social, and responsible-use issues related to Al applications.

Practical Based on Microcontroller Programming

e COLl: Explain the architecture, memory organization, instruction set, and peripherals of
microcontrollers.

e CO2: Develop programs using embedded C or another suitable microcontroller
language.
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COa3: Interface input and output devices, sensors, displays, motors, and communication
modules.

CO4: Implement timers, interrupts, serial communication, and basic control operations.
CO5: Debug and test microcontroller-based applications using development tools.
CO6: Design a small embedded or IoT prototype for a real-world application.

Machine Learning

CO1: Explain the basic concepts, types, workflow, and applications of machine learning.
CO2: Perform data preprocessing, feature engineering, and dataset preparation.

CO3: Implement regression, classification, clustering, and dimensionality-reduction
algorithms.

CO4: Compare models using suitable performance metrics and validation techniques.
CO5: Optimize models and address overfitting, underfitting, and bias—variance issues.
CO6: Develop and document a machine-learning solution for a practical problem.

Advanced Programming

CO1.: Explain advanced programming concepts including object-oriented, modular,
generic, and exception-handling techniques.

CO2: Design reusable, maintainable, and efficient programs using appropriate
programming paradigms.

CO03: Use advanced data structures, libraries, APls, files, databases, and networking
features.

CO4: Develop applications using contemporary programming frameworks or tools.
CO5: Debug, test, document, and optimize programs systematically.

CO6: Apply advanced programming concepts to solve real-world computational
problems.

On-the-Job Training / Field Project

CO1: Apply classroom knowledge to a practical organizational, industrial, or community
problem.

CO2: Analyze requirements and prepare a feasible project or training plan.

CO3: Use appropriate tools, technologies, and professional practices to complete
assigned work.

CO4: Demonstrate teamwork, communication, time management, and problem-solving
skills.

COb5: Document activities, results, learning, and challenges in a structured report.

CO6: Present and defend the work using evidence, demonstrations, and reflective
conclusions.

Semester Il

Data Mining and Warehousing

CO1: Explain the concepts, architecture, and applications of data warehouses and data
mining.

CO2: Perform data cleaning, integration, transformation, reduction, and preprocessing.
CO3: Apply association-rule mining, classification, clustering, and anomaly-detection
technigues.
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CO04: Construct and query multidimensional data models using OLAP operations.
CO5: Evaluate discovered patterns using suitable interestingness and validation

measures.

CO6: Use data-mining tools or programming libraries to solve practical analytical
problems.

Big Data Analytics

CO1.: Explain big-data characteristics, architectures, ecosystems, and processing
challenges.

CO2: Use distributed storage and processing concepts for large-scale datasets.
CO3: Apply batch, stream, and exploratory analytics techniques.

CO4: Perform data preparation and analysis using appropriate big-data tools.

CO5: Evaluate scalability, performance, reliability, and security of analytical solutions.
CO6: Develop a small big-data analytics application for a real-world use case.

Programming-Ii

CO1: Apply advanced programming constructs and problem-solving techniques in the
selected language.

CO2: Design modular, object-oriented, and reusable software components.

CO3: Use collections, files, databases, APIs, concurrency, and error-handling
mechanisms.

CO4: Develop, test, debug, and document software applications.

CO5: Analyze program efficiency, maintainability, and reliability.

CO6: Build a practical application integrating multiple programming concepts.

Research Project / Dissertation

CO1.: Identify and formulate a relevant research problem in computer science.

CO2: Conduct a systematic literature review and identify research gaps.

CO3: Select suitable methods, tools, datasets, and evaluation criteria.

CO4: Implement experiments or develop a prototype and analyze the results.

CO5: Interpret findings, discuss limitations, and draw evidence-based conclusions.
COG6: Prepare a scholarly dissertation and present the work professionally with proper
citations.

Semester IV

Artificial Intelligence

CO1.: Explain advanced Al concepts, techniques, architectures, and application domains.
CO2: Apply knowledge representation, reasoning, search, planning, and learning
methods.

CO3: Develop Al-based solutions using suitable algorithms, tools, and datasets.

CO4: Evaluate Al models and systems using relevant technical and application-specific
measures.

CO5: Integrate Al with data, software, and real-world decision-making systems.
CO6: Analyze ethical, legal, social, privacy, fairness, and sustainability concerns in Al.
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Data Analytics

CO1: Explain the data-analytics lifecycle, methods, tools, and application areas.
CO2: Collect, clean, transform, and explore structured and unstructured datasets.
CO3: Apply descriptive, diagnostic, predictive, and prescriptive analytics techniques.
CO4: Use statistical and machine-learning methods to generate actionable insights.
CO5: Create effective visualizations, dashboards, and analytical reports.

CO6: Communicate findings responsibly and support data-driven decision-making.

loT and Cloud: Concepts, Case Study and Application

CO1.: Explain loT architecture, components, communication protocols, and cloud-
computing models.

CO2: Design data flow among sensors, edge devices, networks, platforms, and cloud
services.

CO3: Implement loT applications using suitable hardware, software, APls, and cloud
tools.

CO4: Apply cloud services for storage, processing, monitoring, and deployment of 10T
data.

CO5: Evaluate loT—cloud solutions for performance, scalability, security, and reliability.
CO6: Develop and document a case-study-based loT and cloud application.

Practical Based on Artificial Intelligence

CO1: Implement Al algorithms and workflows using suitable programming tools.
CO2: Prepare datasets and apply Al techniques to a defined practical problem.
CO3: Develop, test, and evaluate an Al prototype.

CO4: Interpret results using appropriate performance measures.

CO5: Document the implementation, limitations, and possible improvements.
CO6: Demonstrate responsible and ethical use of Al in the selected application.

Practical Based on loT and Cloud: Concepts, Case Study and Application

CO1: Configure and use sensors, actuators, microcontrollers, and communication
modules.

CO2: Connect an loT device or simulator to a cloud or IoT platform.

COa3: Collect, transmit, store, visualize, and analyze sensor data.

CO4: Implement basic automation, monitoring, alerting, or remote-control functionality.
COE5: Test the application for connectivity, reliability, security, and performance.

CO6: Present a working prototype and explain its architecture, outcomes, and limitations.

Research Project

CO1: Formulate a research-oriented problem and define clear objectives and scope.
CO2: Review relevant literature and select an appropriate research methodology.

CO3: Develop an implementation, experiment, model, or prototype using suitable tools.
CO4: Analyze and validate results using appropriate metrics and comparative methods.
CO5: Draw conclusions, identify limitations, and propose future work.

COG6: Prepare and present a structured research report with academic integrity.
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Discipline Specific Electives

Soft Computing

e COLl: Explain the principles and characteristics of soft-computing paradigms.

o CO2: Apply fuzzy logic, neural networks, genetic algorithms, and evolutionary
technigues.

e COg3: Design soft-computing models for classification, prediction, optimization, or control.

e CO4: Implement and tune soft-computing algorithms using suitable tools.

e CO5: Compare soft-computing approaches using relevant performance measures.

e CO6: Apply soft computing to real-world intelligent-system problems.

Video Processing

e COLl: Explain video representation, acquisition, compression, and processing
fundamentals.

e CO2: Apply spatial, temporal, and motion-based video-processing techniques.

e CO3: Implement video enhancement, segmentation, tracking, and feature extraction
methods.

e CO4: Use appropriate libraries or tools for processing video data.

e CO5: Evaluate video-processing results using suitable quality and performance
measures.

e CO6: Develop a practical video-processing application.

Remote Sensing and Geospatial Technology

e COLl: Explain remote-sensing principles, sensors, platforms, spectral signatures, and
geospatial data.

e CO2: Acquire, preprocess, visualize, and interpret remote-sensing imagery.

e CO3: Apply image classification, feature extraction, and spatial-analysis techniques.

e (CO4: Use GIS and geospatial tools for mapping and decision support.

e CO&5: Evaluate remote-sensing outputs for environmental, agricultural, or urban
applications.

e CO6: Develop a case study using remote-sensing and geospatial technology.

Fundamentals of Satellite Remote Sensing

e COLl: Explain satellite orbits, platforms, sensors, resolutions, and data products.
e CO2: Interpret electromagnetic-spectrum interactions and spectral signatures.

e COa3: Perform basic preprocessing and analysis of satellite imagery.

e CO4: Apply indices, classification, and change-detection techniques.

e CO&5: Assess the suitability of satellite data for selected applications.

e COG6: Present findings from a satellite remote-sensing case study.

Remote Sensing Applications and Case Study

e COLl: Identify application areas of remote sensing in agriculture, environment, disaster
management, and urban planning.

e CO2: Select suitable satellite datasets and processing methods for a defined problem.

e CO3: Apply image analysis and geospatial techniques to a case study.

e COd4: Interpret results and assess accuracy, limitations, and practical relevance.

e CO5: Communicate findings through maps, visualizations, and technical reports.
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CO06: Recommend evidence-based solutions for the selected application.

CO1: Explain GIS concepts, components, spatial data models, and coordinate systems.
CO2: Create, edit, manage, query, and visualize spatial and attribute data.

CO3: Apply spatial analysis, overlay, buffering, and geoprocessing techniques.

CO4: Produce thematic maps and interpret geospatial patterns.

CO5: Use GIS software for a practical application or case study.

CO6: Evaluate data quality, accuracy, ethics, and limitations in GIS projects.

Network Security

CO1: Explain security goals, threats, vulnerabilities, attacks, and defensive mechanisms.
CO2: Apply cryptographic, authentication, access-control, and secure-communication
concepts.

CO3: Analyze network protocols, firewalls, intrusion detection, and security architectures.
CO4: Use tools and techniques for basic security assessment and monitoring.

CO5: Recommend controls to protect systems, networks, and data.

CO6: Discuss legal, ethical, privacy, and incident-response considerations.

Cyber Security

CO1.: Explain the cyber-security landscape, principles, threats, and risk-management
process.

CO2: Identify vulnerabilities in systems, applications, networks, and users.

CO3: Apply secure coding, authentication, encryption, and access-control practices.
CO4: Use basic tools for security testing, monitoring, and incident analysis in authorized
environments.

CO5: Develop security policies and mitigation strategies for practical scenarios.

CO6: Demonstrate ethical, legal, privacy, and responsible cyber-security practices.
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