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	FIRST YEAR

	Fall Semester (1st)
	Spring Semester (2nd)

	Code
	Course Title
	CH
	Pre-req
	Code
	Course Title
	CH
	Pre-req

	EE-125
	Applications of ICT
	2
	
	MA-210
	Linear Algebra
	3
	

	EE-125L
	Applications of ICT Lab
	1
	
	CS-143
	Programming Fundamentals
	3
	

	EN-104
	 Functional English
	3
	
	CS-143L
	Programming Fundamentals Lab
	1
	

	MA-107
	Calculus and Analytical Geometry
	3
	
	EE-208
	Electronic Devices and Circuits
	3
	

	NS-124
	Applied Physics
	2
	
	EE-208L
	Electronic Devices and Circuits Lab
	1
	

	NS-124L
	 Applied Physics Lab
	1
	
	SS-171
	Ideology and Constitution of Pakistan
	2
	

	EE-110
	Circuit Analysis
	3
	
	HM-150
	Islamic Studies/ Ethics
	2
	

	EE-110L
	Circuit Analysis Lab
	1
	
	CPE-123
	Discrete Structures
	3
	

	
	
	
	
	

	Total
	16
	
	Total
	18

	
	
	
	
	
	
	
	

	SECOND YEAR

	Semester (3rd)
	
	
	Spring Semester (4th)

	Code
	Course Title
	CH
	Pre-req
	Code
	Course Title
	CH
	Pre-req

	EE-220
	Digital Logic Design
	3
	
	EE-213
	Data Structures and Algorithms
	3
	

	EE-220L
	Digital Logic Design Lab
	1
	
	EE-213L
	Data Structures and Algorithms (Lab)
	1
	

	CS-151
	Object Oriented Programming
	3
	
	EE-315
	Signals and Systems
	3
	

	CS-151L
	Object Oriented Programming (Lab)
	1
	
	EE-315L
	Signals and Systems (Lab)
	1
	

	CSY-233
	Database Systems  
	3
	
	CSY-243
	Computer Organization and Architecture 
	3
	

	CSY-233L
	Database Systems (Lab)  
	1
	
	CSY-243L
	Computer Organization and Architecture (Lab)
	1
	

	EN-126
	 Expository Writing
	3
	
	EE-306
	Probability and Statistics
	3
	

	HM-XXX
	Arts and Humanities Elective
	2
	
	SD-210
	Civics and Community Engagement
	2
	

	ITC-111
	Fehm-e-Quran - I
	1*
	
	ITC-222
	Fehm e Quran - II
	1*
	

	
	
	
	
	

	Total
	18
	
	Total
	18

	
	
	
	
	
	
	
	

	THIRD YEAR

	Semester (5th)
	
	
	Spring Semester (6th)

	Code
	Course Title
	CH
	Pre-req
	Code
	Course Title
	CH
	Pre-req

	CSY-351
	Microprocessors and Interfacing
	3
	
	CSY-361
	Data Communication and Networking
	3
	

	CSY-351
	Microprocessors and Interfacing (Lab)
	1
	
	CSY-361L
	Data Communication and Networking (Lab)
	1
	

	EE-440
	Applied Machine Learning
	3
	
	CSY-362
	Digital System Design
	3
	

	EE-440L
	Applied Machine Learning (Lab)
	1
	
	CSY-362L
	Digital System Design (Lab)
	1
	

	CSY-353
	Operating Systems  
	3
	
	CSY-363
	Embedded Systems
	3
	

	CSY-353
	Operating Systems (Lab)  
	1
	
	CSY-363L
	Embedded Systems Lab
	1
	

	CSY-354
	Software Design and Development 
	3
	
	CSY-364
	IDE-II
	3
	

	CSY-355
	IDE-I
	3
	
	CSY-365
	CSDE-I
	3
	

	
	
	
	
	
	
	
	

	
	
	
	
	

	Total
	18
	
	Total
	18

	
	
	
	
	
	
	
	

	FOURTH YEAR

	Semester (7th)
	
	
	Spring Semester (8th)

	Code
	Course Title
	CH
	Pre-req
	Code
	Course Title
	CH
	Pre-req

	MS-402
	Entrepreneurship
	2
	
	SS-XXX
	Social Sciences Elective  
	2
	

	POL-101
	Pakistan Studies
	2
	
	CSY-481
	CSDE-III
	3
	

	CSY-471
	Internet of Things (IoT)
	3
	
	CSY-481L
	CSDE-III Lab
	1
	

	CSYL-471
	Internet of Things (IoT) Lab
	1
	
	CSY-482
	CSDE-IV
	3
	

	CSY-472
	CSDE-II
	3
	
	CSY-482L
	CSDE-IV Lab
	1
	

	CSY-472L
	CSDE-II Lab
	1
	
	CSY-483
	Final Year Design Project II
	4
	

	CSY-473
	Artificial Intelligence Systems
	3
	
	
	
	
	

	CSY-474
	Final Year Design Project I
	2
	
	
	
	
	

	
	
	
	
	

	Total
	17
	
	Total
	14

	Total Credit Hours: 137




Mandatory and Qualifying
*6-8 weeks industrial training (Non-Credit)
*Community Service (Non-Credit)

List of Arts and Humanities Electives (2+0)
1. GEN-XXX Professional Ethics (Professional Practices)
2. GEN-XXX Foreign Language
List of Social Science Electives (2+0)
1. GEN-XXX Psychology of Mind and Behaviour
2. GEN-XXX Digital Marketing
3. GEN-XXX Introduction to Management
List of Electives for Computer Systems Program
Computer Systems Domain Electives (CSDE)

Embedded Systems 
CSY-XXX Advanced Computer Architecture (3+0)
CSY-XXX Real Time Operating Systems (RTOS) (3+1)
CSY-XXX System on Chip (SoC) Design (3+1)
CSY-XXX FPGA-Based System Design (3+1)
CSY-XXX VLSI System Design (3+1)
CSY-XXX Digital Signal Processing (3+1)
CSY-XXX Digital Image Processing (3+1)
CSY-XXX Digital Control Systems (3+1)

Software Systems

CSY-XXX Software Project Management (3+0)
CSY-XXX Web Application Engineering (3+1)
CSY-XXX Mobile Software Development (3+1)
CSY-XXX Cloud Software Systems (3+1)
CSY-XXX Information Security (3+1)
CSY-XXX Human-Computer Interaction (3+1)
CSY-XXX DevOps & Software Automation (3+1)
CSY-XXX Secure Software Systems (3+1)
Data Engineering 
CSY-XXX Data Science & Business Analytics (3+0)
CSY-XXX Big Data Systems (3+1)
CSY-XXX Data Warehousing & ETL (3+1)
CSY-XXX Cloud Data Engineering (3+1)
CSY-XXX Data Pipeline Orchestration (3+1)
CSY-XXX Data Mining and Visualization (3+1)
CSY-XXX Data Governance & Quality (3+1)
CSY-XXX Computational Data Management (3+1)

Quantum Computing
CSY-XXX Applications of Quantum Computing (3+0)
CSY-XXX Quantum Programming (3+1)
CSY-XXX Quantum Algorithms (3+1)
CSY-XXX Quantum Hardware and Architectures (3+1)
CSY-XXX Quantum Information Theory (3+1)
CSY-XXX Quantum Error Correction (3+1)
CSY-XXX Quantum Cryptography (3+1)
CSY-XXX Quantum Machine Learning (3+1)

Inter Disciplinary Electives (IDE)
CSY-XXX Introduction to Data Engineering (3+0)
CSY-XXX Introduction to Quantum Computing (3+0)
CSY-XXX Introduction to Robotics (3+0)
CSY-XXX Parallel and Distributing Computing (3+0)







Course Description
Basic Electronics (3+1)
Credit Hours: 3+1
Prerequisite: Applied Physics
Course Description:
This course introduces the fundamentals of electronic devices and analog circuits, including semiconductor behavior, diodes, transistors, and operational amplifiers
Key Topics:
· Semiconductor materials and PN junction theory
· Diode characteristics and applications
· Rectifier and filter circuits
· Bipolar Junction Transistor (BJT) operation and biasing
· BJT and FET amplifiers
· Field-Effect Transistors (JFET, MOSFET)
· Operational amplifier fundamentals
Lab Focus:
Hands-on experiments on diode behavior, transistor characteristics, amplifier biasing, op-amp circuit design, and use of instruments such as DMM, oscilloscope, and function generator.
Software Design and Development (3+1)
Credit Hours: 3+1
Prerequisite: Programming Fundamentals, Data Structures
Domain: Software Systems
Course Description:
Comprehensive software engineering principles including design, development, testing, and maintenance of software systems.
Key Topics:
· Software development life cycles (Agile, Waterfall, Scrum)
· Requirement’s analysis and specification
· Object-oriented design and UML
· Software design patterns and architecture
· Implementation, testing, debugging, and documentation
Lab Focus:
UML modeling, modular software development, version control, unit testing, capstone software project.
Internet of Things (3+1)
Credit Hours: 3+1
Prerequisite: Embedded Systems, Programming Fundamentals
Course Description:
Software-hardware integration for IoT systems, covering embedded programming, communication protocols, and cloud integration.
Key Topics:
· IoT architecture and software stack
· Sensors and actuators interfacing
· Communication protocols (MQTT, CoAP)
· Cloud integration and IoT analytics
· Security and scalability considerations
Lab Focus:
IoT device programming, sensor interfacing, data collection, cloud connectivity, IoT mini-projects.
CSY-XXX Artificial Intelligence Systems (3+0) 
Credit Hours: 3+0 
Prerequisite: Programming basics 
Course Description: Introduction to AI concepts, machine learning, and intelligent systems. 
Key Topics:
· Intelligent agents and problem solving
· Machine learning algorithms (supervised, unsupervised)
· Neural networks and deep learning basics
· AI applications and ethics 
Lab Focus: No lab component; conceptual exercises and project-based AI design.
Embedded Systems
Advanced Computer Architecture (3+0)
Credit Hours: 3+0
Prerequisite: Computer Organization and Architecture
Course Description:
Advanced topics in computer architecture, including pipelining, parallel processing, and memory hierarchy optimization.
Key Topics:
· Pipelining and instruction-level parallelism
· Superscalar and VLIW architectures
· Cache and memory management
· Multiprocessor and multicore architectures
· Performance evaluation and benchmarking
Lab Focus (Optional):
Simulation of advanced CPU architectures, performance analysis, memory hierarchy experiments.
Real Time Operating Systems (RTOS) (3+1)
Credit Hours: 3+1
Prerequisite: Operating Systems, Embedded Systems
Course Description:
Focus on RTOS concepts, task scheduling, inter-task communication, and real-time software development.
Key Topics:
· RTOS architecture and services
· Task management and scheduling (preemptive/non-preemptive)
· Synchronization and inter-process communication
· Memory and resource management
· Real-time application design
Lab Focus:
Task creation, scheduling experiments, semaphore and queue implementation, embedded RTOS programming.
System on Chip (SoC) Design (3+1)
Credit Hours: 3+1
Prerequisite: Digital Logic Design, VLSI Fundamentals
Course Description:
Covers SoC design, integration of processors, memory, and peripherals, focusing on hardware-software co-design.
Key Topics:
· SoC architecture and components
· IP core integration
· FPGA-based SoC implementation
· Memory-mapped peripherals
· System verification and testing
Lab Focus:
FPGA-based SoC design, peripheral interfacing, simulation and verification, lab projects on embedded platforms.
FPGA-Based System Design (3+1)
Credit Hours: 3+1
Prerequisite: Digital Logic Design
Course Description:
Design and implement digital systems using FPGA, covering HDL, synthesis, and timing analysis.
Key Topics:
· FPGA architectures
· Hardware description languages (VHDL/Verilog)
· Combinational and sequential logic design
· Timing and resource optimization
· FPGA-based embedded applications
Lab Focus:
Design and implement digital circuits on FPGA boards, HDL programming exercises, project implementation.
VLSI System Design (3+1)
Credit Hours: 3+1
Prerequisite: Digital Logic Design
Course Description:
Covers VLSI design methodologies, CMOS technology, and layout design, emphasizing hardware implementation of digital systems.
Key Topics:
· CMOS logic design
· VLSI design flow (RTL to layout)
· Timing and power analysis
· Sequential and combinational circuit design
· Design verification and testing
Lab Focus:
VLSI design software (Cadence, Synopsys), CMOS circuit implementation, layout and simulation exercises.
Digital Control Systems (3+1)
Credit Hours: 3+1
Prerequisite: Signals and Systems, Linear Algebra
Course Description:
Covers digital control theory, system modeling, and digital controller design. Students design and simulate control systems using software tools and implement them on embedded platforms.
Key Topics:
· Discrete-time systems
· Z-transform and difference equations
· Stability analysis
· Digital PID controllers
· State-space design
· Controller implementation using microcontrollers
Lab Focus:
Digital controller simulation, real-time control implementation, lab experiments with microcontrollers or DSP kits.
Digital Signal Processing (3+1)
Credit Hours: 3+1
Prerequisite: Signals and Systems, Linear Algebra
Course Description:
Covers digital signal processing principles and software implementation, focusing on DSP algorithms, filtering, and real-time applications.
Key Topics:
· Discrete-time signals and systems
· Fourier transforms and Z-transform
· FIR/IIR filter design
· Sampling and quantization
· DSP implementation on software and embedded platforms
Lab Focus:
Signal processing experiments using MATLAB/Simulink or DSP kits, filter design and implementation, real-time DSP projects.
Digital Image Processing (3+1)
Credit Hours: 3+1
Prerequisite: Signals and Systems, Programming Fundamentals
Course Description:
Focuses on digital image acquisition, processing, and analysis, emphasizing software algorithms and practical implementation.
Key Topics:
· Image representation and transformations
· Image enhancement and restoration
· Edge detection and feature extraction
· Image compression and segmentation
· Real-time image processing applications
Lab Focus:
Image processing experiments in MATLAB/Python, implementation of filters, segmentation, and image analysis projects.
Software Systems
CSY-409: Software Project Management (3+0)
Credit Hours: 3+0
Prerequisite: Software Development, Software Design
Course Description:
Focus on managing software projects, covering project planning, risk management, team collaboration, and software lifecycle.
Key Topics:
· Software project planning and scheduling
· Agile, Scrum, and other development methodologies
· Risk management and quality assurance
· Team collaboration and communication
· Project evaluation and documentation
Assessment:
· Case studies, assignments, quizzes, and final project planning reports.
Web Application Engineering (3+1)
Credit Hours: 3+1
Prerequisite: Programming Fundamentals, Software Design
Course Description:
Design, develop, and deploy modern web applications using frontend, backend, and database integration. Emphasis on full-stack development, software quality, and cloud deployment.
Key Topics:
· Web architectures, client-server, RESTful APIs
· HTML, CSS, JavaScript, frontend frameworks
· Backend programming: Node.js, Python, Java
· SQL/NoSQL database integration
· Web security, testing, and performance optimization
· Deployment to cloud platforms
Lab Focus:
Frontend interfaces, backend API development, database connectivity, full-stack capstone project.
Mobile Software Development (3+1)
Credit Hours: 3+1
Prerequisite: Programming Fundamentals
Course Description:
Develop mobile applications for Android/iOS platforms with emphasis on software design, UI/UX, and app deployment.
Key Topics:
· Mobile software lifecycle and platforms
· Native vs cross-platform development (Flutter, React Native)
· UI/UX for mobile applications
· API integration and cloud connectivity
· Performance optimization and testing
Lab Focus:
Building mobile apps, integrating APIs, testing, and deployment to app stores.
Cloud Software Systems (3+1)
Credit Hours: 3+1
Prerequisite: Programming Fundamentals, Web/Mobile Development
Course Description:
Develop and deploy cloud-based software applications, focusing on scalability, reliability, and cloud services.
Key Topics:
· Cloud architecture and service models (IaaS, PaaS, SaaS)
· Cloud deployment strategies
· Serverless computing
· CI/CD pipelines and DevOps integration
· Security and monitoring in cloud systems
Lab Focus:
Deploying applications to AWS, Azure, or GCP; cloud services integration; automated pipelines.
Secure Software Systems (3+1)
Credit Hours: 3+1
Prerequisite: Programming Fundamentals, Software Design
Course Description:
Design and implement secure software systems using best practices for authentication, authorization, encryption, and secure coding.
Key Topics:
· Software security principles
· Cryptography and encryption methods
· Secure coding standards
· Authentication and authorization
· Security testing and vulnerability analysis
Lab Focus:
Implementing secure code, testing security, encryption, and authentication mechanisms.
DevOps & Software Automation (3+1)
Credit Hours: 3+1
Prerequisite: Software Development, Cloud Computing
Course Description:
Learn software delivery automation, DevOps pipelines, and CI/CD tools for modern software systems.
Key Topics:
· DevOps principles and culture
· Continuous integration, continuous deployment
· Version control (Git/GitHub)
· Infrastructure as code (Terraform, Ansible)
· Automated testing and monitoring
Lab Focus:
CI/CD pipeline setup, automated builds, deployment, monitoring.
Human-Computer Interaction (HCI) (3+1)
Credit Hours: 3+1
Prerequisite: Programming Fundamentals, Software Design
Course Description:
Focus on user-centered design, usability, and interactive software development. Develop interfaces that are intuitive, accessible, and user-friendly.
Key Topics:
· HCI principles and interaction models
· User-centered design and prototyping
· UI/UX design for software applications
· Usability testing and evaluation
· Accessibility standards and inclusive design
Lab Focus:
Prototyping, usability testing, interface implementation, interactive software capstone project.
CSY-XXX DevOps & Software Automation (3+1) 
Credit Hours: 3+1 
Prerequisite: Software Engineering / Programming Basics 
Course Description: This course introduces DevOps principles, continuous integration and deployment, and automation techniques for modern software development. 
Key Topics:
· DevOps culture and lifecycle
· Continuous Integration (CI) and Continuous Deployment (CD)
· Automated testing and monitoring
· Containerization (Docker) and orchestration (Kubernetes)
· Infrastructure as Code (IaC) basics 
Lab Focus: Hands-on exercises to build CI/CD pipelines, automate testing, deploy applications using Docker/Kubernetes, and implement monitoring workflows.
CSY-XXX Secure Software Systems (3+1) 
Credit Hours: 3+1 
Prerequisite: Software Engineering / Operating Systems 
Course Description: Covers the principles of designing and developing secure software systems, including threat modeling, secure coding practices, and risk management. 
Key Topics:
· Software security fundamentals
· Threat modeling and risk assessment
· Secure coding practices and standards
· Authentication, authorization, and encryption techniques
· Common vulnerabilities and mitigation strategies 
Lab Focus: Practical exercises in implementing secure software features, analyzing vulnerabilities, and applying encryption and authentication mechanisms.
Data Engineering 
Data Science & Business Analytics (3+0)
Credit Hours: 3+0
Prerequisite: Data Mining and Visualization / Statistics Basics 
Course Description: This course provides students with a comprehensive understanding of data science principles, business analytics techniques, and their applications in decision-making processes. Students learn to collect, process, analyze, and visualize data for deriving actionable business insights.
Key Topics:
· Introduction to Data Science and Analytics
· Data preprocessing and cleaning techniques
· Statistical analysis and hypothesis testing
· Predictive modeling (regression, classification)
· Machine learning algorithms and evaluation
· Business intelligence and reporting
· Data visualization tools (Tableau, PowerBI, matplotlib)
· Ethics and privacy in data analytics
Lab Focus: Hands-on exercises implementing data analysis pipelines, building predictive models, visualizing datasets, and generating business reports using real-world data and software tools like Python, R, Tableau, or PowerBI.
CSY-XXX Big Data Systems (3+1)
Credit Hours: 3+1
Prerequisite: Introduction to Programming / Data Structures
Course Description:
This course introduces the architecture, tools, and frameworks for handling large-scale data. Students learn distributed storage, parallel processing, and big data ecosystem components.
Key Topics:
· Distributed storage and computing concepts
· Hadoop ecosystem: HDFS, MapReduce
· Apache Spark fundamentals
· Big data frameworks and tools
· Real-time vs batch processing
Lab Focus:
Hands-on experiments on Hadoop and Spark clusters, MapReduce jobs, data ingestion, distributed data processing, and monitoring cluster performance.
CSY-XXX Data Warehousing & ETL (3+1)
Credit Hours: 3+1
Prerequisite: Database Systems
Course Description:
Covers concepts and techniques for designing, implementing, and managing data warehouses. Focuses on ETL processes and data integration.
Key Topics:
· Data warehouse architecture
· ETL concepts and workflow
· Dimensional modeling and star schema
· Data quality in ETL pipelines
· Tools for ETL and data integration
Lab Focus: Hands-on exercises on designing ETL pipelines, using ETL tools, and implementing data warehouse schemas.
CSY-XXX Cloud Data Engineering (3+1) 
Credit Hours: 3+1 
Prerequisite: Data Warehousing & ETL 
Course Description: Introduction to cloud-based data engineering platforms, deployment, and management of data pipelines in cloud environments. 
Key Topics:
· Cloud services (AWS, Azure, GCP)
· Cloud storage and database options
· Cloud-based data pipelines
· Security and governance in cloud 
Lab Focus: Practical exercises on deploying data pipelines in cloud environments, cloud storage management, and using cloud data tools.
CSY-XXX Data Pipeline Orchestration (3+1) 
Credit Hours: 3+1 
Prerequisite: Cloud Data Engineering 
Course Description: Focus on designing, scheduling, and managing complex data workflows using orchestration tools. 
Key Topics:
· Workflow orchestration concepts
· Apache Airflow and alternatives
· Scheduling and monitoring data pipelines
· Error handling and retry mechanisms 
Lab Focus: Hands-on projects designing orchestrated pipelines, monitoring jobs, and troubleshooting workflow failures.
CSY-XXX Data Mining and Visualization (3+1) 
Credit Hours: 3+1 
Prerequisite: Big Data Systems 
Course Description: Covers techniques for extracting patterns from large datasets and visualizing insights effectively. 
Key Topics:
· Data preprocessing and cleaning
· Classification, clustering, and association rules
· Data visualization tools (Tableau, PowerBI, matplotlib)
· Exploratory data analysis 
Lab Focus: Hands-on exercises with real datasets to implement mining algorithms and create dashboards for visualization.
CSY-XXX Data Governance & Quality (3+1) 
Credit Hours: 3+1 
Prerequisite: Data Warehousing & ETL 
Course Description: Focus on ensuring high data quality and proper governance frameworks within organizations. 
Key Topics:
· Data quality metrics and monitoring
· Data governance frameworks
· Compliance and regulatory requirements
· Metadata management Lab Focus: Exercises on implementing governance policies, monitoring data quality, and using governance tools.
CSY-XXX Computational Data Management (3+1) 
Credit Hours: 3+1 
Prerequisite: Big Data Systems 
Course Description: Covers computational methods for managing large datasets, indexing, and optimizing storage. 
Key Topics:
· Data indexing and retrieval
· Efficient storage structures
· Data partitioning and replication
· Performance optimization 
Lab Focus: Hands-on implementation of indexing strategies, storage optimization, and query performance testing.
Quantum Computing
CSY-XXX Applications of Quantum Computing (3+0) 
Credit Hours: 3+0 
Prerequisite: Quantum Machine Learning 
Course Description: Overview of real-world applications of quantum computing in various domains. 
Key Topics:
· Quantum optimization for logistics and finance
· Quantum simulation for chemistry
· Quantum-enhanced AI applications
· Emerging industry use-cases 
Lab Focus: No lab component; conceptual exercises and project-based simulations.
CSY-XXX Quantum Programming (3+1) 
Credit Hours: 3+1 
Prerequisite: Introduction to Programming / Linear Algebra 
Course Description: Covers programming quantum circuits using Qiskit, Cirq, and Q# with simulation exercises. 
Key Topics:
· Quantum circuit basics
· Qubit manipulation and gates
· Quantum programming languages and SDKs
· Circuit simulation and debugging 
Lab Focus: Hands-on implementation of quantum circuits using simulators, testing algorithms, and debugging quantum programs.
CSY-XXX Quantum Algorithms (3+1) 
Credit Hours: 3+1 
Prerequisite: Quantum Programming 
Course Description: Introduction to fundamental quantum algorithms and their computational applications. 
Key Topics:
· Shor's Algorithm for factorization
· Grover's Search Algorithm
· Quantum Fourier Transform (QFT)
· Amplitude amplification and quantum search techniques Lab Focus: Simulation-based exercises implementing key quantum algorithms using Qiskit or Cirq.
CSY-XXX Quantum Hardware and Architectures (3+1) 
Credit Hours: 3+1 
Prerequisite: Physics / Quantum Mechanics basics 
Course Description: Study of quantum computing architectures, qubit implementations, and noise management. 
Key Topics:
· Superconducting qubits, ion traps, photonic systems
· Quantum circuit design principles
· Noise and decoherence management
· Fault-tolerant design concepts 
· Lab Focus: Simulation and modeling of quantum hardware, testing circuit designs on virtual platforms.
CSY-XXX Quantum Information Theory (3+1) 
Credit Hours: 3+1 
Prerequisite: Quantum Programming 
Course Description: Introduces the theoretical foundations of quantum information and communication. 
Key Topics:
· Qubits and qudits
· Quantum entanglement and teleportation
· Density matrices and entropy
· Quantum channels and information transfer 
Lab Focus: Simulation exercises modeling quantum information protocols and entanglement.
CSY-XXX Quantum Error Correction (3+1) 
Credit Hours: 3+1 
Prerequisite: Quantum Algorithms 
Course Description: Covers quantum error correction methods and fault-tolerant computation techniques. 
Key Topics:
· Shor and Steane codes
· Stabilizer formalism
· Error detection and correction
· Fault-tolerant quantum computation 
Lab Focus: Simulating error correction codes and testing fault-tolerant circuits in virtual environments.
CSY-XXX Quantum Cryptography (3+1) 
Credit Hours: 3+1 
Prerequisite: Quantum Information Theory 
Course Description: Study of secure communication using quantum principles. 
Key Topics:
· Quantum Key Distribution (BB84, E91)
· Post-quantum cryptography basics
· Quantum security protocols
· Entanglement-based cryptography 
Lab Focus: Simulation of quantum key distribution and secure communication protocols.
CSY-XXX Quantum Machine Learning (3+1) 
Credit Hours: 3+1 
Prerequisite: Quantum Algorithms 
Course Description: Introduces hybrid classical-quantum machine learning techniques. 
Key Topics:
· Variational Quantum Circuits (VQC)
· Quantum neural networks
· Quantum data encoding
· Hybrid ML models 
Lab Focus: Simulating QML algorithms using quantum SDKs and testing on sample datasets.
Interdisciplinary Electives (IDE) Courses
CSY-XXX Introduction to Data Engineering (3+0) 
Credit Hours: 3+0 
Prerequisite: None 
Course Description: Basic concepts of data engineering including data pipelines, cloud storage, and processing fundamentals. 
Key Topics:
· Overview of data pipelines and ETL
· Cloud-based data platforms
· Data quality and governance basics
· Introduction to big data tools 
Lab Focus: No lab component; theoretical exercises and conceptual case studies.
CSY-XXX Introduction to Quantum Computing (3+0) 
Credit Hours: 3+0 
Prerequisite: None 
Course Description: Fundamental concepts of quantum computing for beginners. 
Key Topics:
· Qubits, superposition, entanglement
· Basic quantum gates and circuits
· Introduction to quantum algorithms
· Simulation overview
 Lab Focus: No lab component; conceptual exercises and simple simulation demonstrations.
CSY-XXX Introduction to Robotics (3+0) 
Credit Hours: 3+0 
Prerequisite: Physics / Basic Programming 
Course Description: Covers the fundamentals of robotics, including kinematics, sensors, and actuators. 
Key Topics:
· Robot types and applications
· Sensor and actuator principles
· Control systems and motion planning
· Integration with AI systems 
Lab Focus: No lab component; simulation exercises and conceptual design projects.
CSY-XXX Parallel and Distributed Computing (3+0) 
Credit Hours: 3+0 
Prerequisite: Data Structures / Algorithms 
Course Description: Introduction to concepts of parallelism and distributed computation. 
Key Topics:
· Concurrency and parallel processing principles
· Distributed algorithms
· MapReduce and HPC concepts
· Performance analysis and optimization 
Lab Focus: No lab component; theoretical exercises and simulation-based problem solving.

