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SINDH BOARD OF TECHNICAL EDUCATION, KARACHI
Diploma In Artificial Intelligence (AI)
Detail Course Outline
Duration: 6 Months (320 Hours) Total Marks 500 
Semester-I
	Subjects
	Total Hours 
	Theory
Hours
	Practical
Hours
	Theory
Marks
	Practical
Marks
	Total Marks

	Introduction To Info & Communication Tech
	64
	64
	0
	100
	0
	100

	Financial data analysis with MS Excel
	64
	14
	50
	25
	75
	100

	Python programming
	64
	14
	50
	25
	75
	100

	Data management
	64
	14
	50
	25
	75
	100

	Semester End Project 
	64
	0
	64
	0
	100
	100

	 
	320
	106
	214
	175
	325
	500





Semester II
Duration: 6 Months (384 Hours) Total Marks 600 
	Subjects
	Total Hours 
	Theory
Hours
	Practical
Hours
	Theory
Marks
	Practical
Marks
	Total Marks

	AI Primer [ML, DL, Neural N/Ws]
	64
	14
	50
	25
	75
	100

	Natural language processing toolkit
	64
	17
	47
	25
	75
	100

	R programming
	64
	14
	50
	25
	75
	100

	Machine learning
	64
	17
	47
	25
	75
	100

	Deep learning and machine learning APIs
	64
	17
	47
	25
	75
	100

	Project-ChatBot and Recommendation Engine
	64
	0
	64
	0
	100
	100

	 
	384
	79
	305
	125
	475
	600



Diploma In Artificial Intelligence (AI)

Semester-I
Duration: 6 Months (384 Hours) Total Marks 900 

	Subjects
	Total Hours 
	Theory
Hours
	Practical
Hours
	Theory
Marks
	Practical
Marks
	Total Marks

	Introduction To Info & Communication Tech
	64
	64
	0
	100
	0
	100

	Financial data analysis with MS Excel
	64
	14
	50
	25
	75
	100

	Python programming
	64
	14
	50
	25
	75
	100

	Data management
	64
	14
	50
	25
	75
	100

	Semester End Project 
	64
	0
	64
	0
	100
	100

	 
	320
	106
	214
	175
	325
	500
















Diploma In Artificial Intelligence
Semester - I

 Summary

Course Title: Information & Communication Technology (ICT):

Subject Objective:
This course provides foundational knowledge of Information and Communication Technology. It aims to develop students’ understanding of computer systems, networks, internet technologies, and the effective use of ICT tools in personal, academic, and professional environments.

 Course Duration
	Component
	Hours

	Theory
	64



 Assessment Approach
Assessment will be based on a final examination.

Reference Books
1. Introduction to Computers – Peter Norton, 7th Edition
2. Understanding Computers Today and Tomorrow – Deborah Morley & Charles S. Parker










Information & Communication Technology (ICT)
Course Frame Works
1. Introduction to Artificial Intelligence (AI)
Artificial Intelligence (AI) refers to the simulation of human intelligence in machines that are programmed to think, learn, and solve problems like humans. AI enables machines to perform tasks such as decision-making, speech recognition, visual perception, and language translation.
 2. Introduction to ICT and Its Role in Daily Life and Industries
· Understand the definition and components of ICT.
· Recognize the importance of ICT in modern communication.
· Explore ICT’s role in various sectors (education, healthcare, business).
· Identify how ICT improves productivity and decision-making.
· Analyze examples of ICT use in daily life.
· Discuss the evolution of ICT over time.

 3. Overview of Computer Hardware and Operating Systems
· Identify different types of computer hardware (CPU, RAM, storage, etc.).
· Understand the function of input/output devices.
· Explore different types of operating systems (Windows, Linux, MacOS).
· Learn the role of an OS in managing hardware and software.
· Understand booting processes and file systems.
· Compare desktop and mobile OS features.

 4. Basics of Software Applications and Their Uses in Productivity
· Understand the difference between system and application software.
· Learn about office productivity tools (Word, Excel, PowerPoint).
· Explore utility software and its functions.
· Use basic software to complete real-life tasks.
· Learn the role of software in business and automation.
· Understand licensing and open-source vs proprietary software.

 5. Fundamentals of Networking, the Internet, and Communication Protocols
· Understand basic networking concepts (LAN, WAN, IP, DNS).
· Learn about the internet's structure and working.
· Understand common network devices (router, switch, modem).
· Explore protocols like HTTP, TCP/IP, and FTP.

6. Impact of ICT on Society, Economy, and Emerging Technologies like AI and IoT
· Analyze how ICT shapes modern economies.
· Understand the social implications of digital transformation.
· Explore the role of AI in daily applications (e.g., chatbots, automation).
· Learn the basics of IoT and how smart devices connect.
· Discuss the benefits and challenges of emerging tech.

















Diploma In Artificial Intelligence
Semester - I

 Summary

Course Title: Financial Data Analysis with MS Excel

 Course Objective:
To provide students with practical skills in analyzing financial data using Microsoft Excel. This course covers financial modeling, trend analysis, forecasting, and visualization techniques to help learners make informed financial decisions using Excel tools.

Course Duration:
Total Hours: 64 hours
· Theory: 14 hours
· Practical/Viva: 50 hours

 Assessment Approach:
Assessment will be based on a final examination, practical performance, and viva/project demonstration.

Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda









Financial Data Analysis with MS Excel
Course Frame Works

 1. Understanding Financial Statements and Key Performance Indicators (KPIs)
· Understand components of income statements, balance sheets, and cash flow statements
· Interpret profitability, liquidity, and solvency ratios
· Identify and analyze key performance indicators relevant to business goals
· Learn the importance of financial reporting for decision-making
· Link financial data to business performance metrics
· Evaluate trends and performance using KPIs
· Understand the concept of variance analysis in financial review

 2. Using Advanced Excel Functions: VLOOKUP, SUMIFS, and PivotTables for Data Analysis
· Apply VLOOKUP and XLOOKUP for efficient data retrieval
· Use SUMIFS and COUNTIFS for multi-criteria calculations
· Create and manipulate PivotTables for summarizing data
· Filter, group, and segment large datasets with PivotTables
· Understand data validation and conditional formatting
· Use logical functions (IF, AND, OR) to enhance analysis
· Combine functions to solve complex data problems
· Learn troubleshooting techniques for formula errors


 
3. Financial Modeling and Forecasting Using Excel
· Build dynamic financial models for budgeting and planning
· Create assumptions, inputs, and outputs structures in models
· Perform scenario and sensitivity analysis
· Understand break-even analysis and cost forecasting

 4. Time Series Analysis and Trend Analysis for Financial Data
· Understand the basics of time series data (daily, monthly, quarterly)
· Identify trends, seasonality, and outliers in financial data
· Create line charts to track financial performance over time
· Apply moving averages and exponential smoothing techniques

 5. Data Visualization Techniques for Financial Analysis (Charts, Graphs, Dashboards)
· Create bar, column, line, and pie charts for financial reporting
· Design interactive dashboards using slicers and charts
· Apply conditional formatting to highlight key insights
· Use Excel Sparklines to visualize trends in a compact format




















Diploma In Artificial Intelligence
Semester - I

 Summary

 Course Title: Python Programming

 Course Objective:
To introduce students to the fundamentals of Python programming and develop their ability to write efficient, modular, and well-structured code. The course covers core syntax, data structures, functions, libraries, and debugging techniques essential for software and data applications.

⏱ Course Duration:
Total Hours: 64 hours
· Theory: 14 hours
· Practical/Viva: 50 hours

 Assessment Approach:
Assessment will be based on a final examination, hands-on programming assignments, and viva/project evaluation.

Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda








Python Programming
Course Frame Works
Learning Topics & Key Points
1️ Introduction to Python Programming Fundamentals (variables, loops, conditionals)
· Understand syntax and structure of Python
· Define and use variables and data types
· Use input/output functions in basic programs
· Apply if, elif, else conditional statements
· Implement for and while loops for repetition
· Learn basic operators and expressions
· Write simple programs using control flow
· Practice writing interactive Python scripts

2️ Working with Data Structures: Lists, Tuples, Dictionaries, and Sets
· Understand and use lists for storing sequences
· Learn list methods (append, insert, pop, etc.)
· Differentiate between lists and tuples
· Use dictionaries for key-value data management
· Access, modify, and delete dictionary elements
· Understand the concept of sets and their operations
· Use list comprehensions for efficient coding
· Practice data organization and retrieval with structures


3️ Functions, Modules, and Packages in Python
· Define and call user-defined functions
· Understand function arguments and return values
· Use default and keyword arguments
· Explore the concept of scope and recursion
· Create and import custom modules
· Understand Python packages and their usage
· Use built-in modules (like math, datetime)
· Develop modular code using functions and files

4 Introduction to Libraries: NumPy, Pandas for Data Manipulation
· Understand the purpose of external libraries
· Install and import libraries using pip
· Use NumPy for numerical operations and arrays
· Perform basic mathematical functions using NumPy
· Use Pandas for data frames and tabular data
· Read/write CSV and Excel files with Pandas
· Filter, group, and aggregate data with Pandas
· Handle missing data and clean datasets

5️ Handling Exceptions, Debugging, and Writing Clean Python Code
· Understand different types of errors in Python
· Use try, except, finally blocks for error handling
· Raise custom exceptions for validation
· Apply debugging techniques using print and tools
· Follow best practices for clean, readable code
· Use comments and documentation effectively
· Format code using tools like PEP8 and linters
· Build confidence in troubleshooting code errors







Diploma In Artificial Intelligence
Semester - I

 Summary

Course Title: Data Management

Course Objective:
To provide students with foundational knowledge and practical skills in managing large-scale data systems. The course covers big data architecture, storage technologies, data processing frameworks like Hadoop and Spark, and emphasizes data cleaning, transformation, and security practices.
Course Duration:
Total Hours: 64 hours
· Theory: 14 hours
· Practical/Viva: 50 hours

Assessment Approach:
Assessment will be based on a final examination, practical tasks/projects, and viva performance.


Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda











Data Management

Course Frame Works
Learning Topics & Key Points

1️ Introduction to Data Concepts and Architecture
· Understand the 5 V’s of Big Data (Volume, Velocity, Variety, Veracity, Value)
· Explore use cases and impact of big data in real-world industries
· Identify key components of big data architecture
· Learn about distributed computing and parallel processing
· Understand batch vs real-time processing
· Explore data pipelines and workflow architecture
· Introduction to tools like Hadoop, Spark, Hive, and Kafka
· Discuss scalability and fault tolerance in big data systems

2️ Data Storage Solutions: Relational vs. NoSQL Databases
· Understand traditional RDBMS (SQL) concepts and structure
· Compare relational vs. non-relational databases
· Explore document-based, columnar, key-value, and graph NoSQL databases
· Learn the role of MongoDB, Cassandra, and Redis in big data
· Understand scalability, consistency, and availability trade-offs
· Explore data modeling in structured and unstructured formats

3️ Techniques for Handling Data sets Using Hadoop and Spark
· Understand the Hadoop ecosystem (HDFS, MapReduce, YARN)
· Learn basic Hadoop commands and data flow
· Introduction to Apache Spark and its components (RDD, DataFrame, MLlib)
· Compare MapReduce and Spark performance
· Process large files with Spark transformations and actions
· Use Spark SQL for structured data queries


4️ Data Cleaning, Preprocessing, and Transformation Strategies
· Identify common data quality issues (missing, duplicate, inconsistent data)
· Use data profiling techniques to assess datasets
· Apply normalization, encoding, and type conversions
· Automate preprocessing workflows using Python, Pandas, or Spark
· Handle nulls, outliers, and incorrect values at scale
· Transform raw data into analysis-ready format

5️ Data Security and Privacy Considerations in Large-Scale Systems
· Understand data protection regulations (GDPR, HIPAA, etc.)
· Learn about data encryption techniques for storage and transfer
· Apply access control mechanisms and role-based security
· Discuss risks like data breaches, identity theft, and insider threats










          







    Diploma In Artificial Intelligence
Semester - I

Summary

Course: Semester End Project

Diploma In Artificial Intelligence (AI)

Semester II
Duration: 6 Months (384 Hours) Total Marks 900 

	Subjects
	Total Hours 
	Theory
Hours
	Practical
Hours
	Theory
Marks
	Practical
Marks
	Total Marks

	AI Primer [ML, DL, Neural N/Ws]
	64
	14
	50
	25
	75
	100

	Natural language processing toolkit
	64
	17
	47
	25
	75
	100

	R programming
	64
	14
	50
	25
	75
	100

	Machine learning
	64
	17
	47
	25
	75
	100

	Deep learning and machine learning APIs
	64
	17
	47
	25
	75
	100

	Project-ChatBot and Recommendation Engine
	64
	0
	64
	0
	100
	100













Diploma In Artificial Intelligence
Semester - II

 Summary
Course Title: AI Primer [ML, DL, Neural Networks]

Course Objective:
This course introduces students to the foundational concepts of Artificial Intelligence, including Machine Learning (ML), Deep Learning (DL), and Neural Networks. It aims to develop a clear understanding of algorithms, model building, and real-world applications. The course builds practical knowledge for applying AI methods to data-driven challenges in various domains.

Course Duration:
· Theory: 14 hours
· Practical/Viva: 50 hours

Assessment Approach:
· Final Examination – 100% of Total Assessment
· Components:
· Theory
· Practical
· Viva Voce

Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda







AI Primer [ML, DL, Neural Networks]
Course Frame Works
Introduction to Artificial Intelligence and Its Key Concepts
 Key Points:
1. Understand the definition and scope of Artificial Intelligence (AI) in business and society.
2. Explore subfields of AI: Machine Learning, Natural Language Processing, Computer Vision, Robotics.
3. Differentiate between Narrow AI, General AI, and Super AI.
4. Learn the role of data, computing power, and algorithms in driving AI advancements.
5. Identify real-world AI applications in healthcare, marketing, finance, and smart technologies.
6. Understand ethical considerations, biases, and societal impact of AI systems.

 Overview of Machine Learning (Supervised, Unsupervised, Reinforcement Learning)
Key Points:
1. Supervised Learning: Learn algorithms like linear regression, decision trees, and support vector machines that rely on labeled data.
2. Unsupervised Learning: Understand clustering (K-means, hierarchical) and dimensionality reduction (PCA) without labeled output.
3. Reinforcement Learning: Explore agent-environment interactions, rewards, and policies.
4. Learn how to choose the right ML approach based on problem type and data availability.
5. Study real-life ML applications: recommendation systems, credit scoring, customer segmentation.


 Basics of Deep Learning and Its Applications
Key Points:
1. Understand how deep learning is a subset of ML focused on neural network architectures.
2. Learn about layers in deep networks — input, hidden, and output.
3. Discover the role of large datasets and GPUs in DL model performance.
4. Explore key DL applications: speech recognition, language translation, autonomous driving, image classification.
5. Understand feedforward and convolutional neural networks.

Understanding Neural Networks, Activation Functions, and Architectures

 Key Points:
1. Grasp the structure of an artificial neural network (ANN) — nodes, weights, and layers.
2. Study common activation functions: sigmoid, tanh, ReLU, and their mathematical behavior.
3. Understand how forward propagation and backpropagation work.
4. Learn different neural architectures: shallow networks, deep feedforward, CNNs, RNNs.
5. Explore the role of loss functions (mean squared error, cross-entropy) and optimizers (SGD, Adam).

Training, Testing, and Evaluating ML and DL Models
Key Points:
1. Understand the importance of splitting data into training, validation, and test sets.
2. Learn how to measure performance using metrics like RMSE, accuracy, recall, precision, and AUC.
3. Apply techniques like k-fold cross-validation for robust evaluation.
4. Identify signs of overfitting and underfitting, and methods to address them (e.g., regularization).
5. Use confusion matrix and ROC curves to evaluate classification models.
6. Study model interpretability techniques (e.g., SHAP, LIME) for AI transparency.
7. Understand the iterative nature of model tuning and retraining.
8. Learn the importance of reproducibility and documentation in model evaluation.








Diploma In Artificial Intelligence
Semester - II

 Summary
Course Title: Natural Language Processing Toolkit

Course Objective:
This course provides students with foundational and practical knowledge in Natural Language Processing (NLP), focusing on key text processing techniques and modern tools. Learners will gain hands-on experience using popular NLP libraries such as NLTK, spaCy, and transformer models for real-world text analysis tasks including sentiment analysis, named entity recognition, and working with word embeddings.

Course Duration:
· Theory: 14 hours
· Practical/Viva: 50 hours

Assessment Approach:
· Final Examination – 100% of Total Assessment
· Components:
· Theory
· Practical
· Viva Voce

Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda







AI Primer [ML, DL, Neural Networks]
Course Frame Works
Key Topics & Learning Points:

1. Introduction to NLP Concepts and Text Pre-processing Techniques
1. Understand what NLP is and its role in AI and data science.
2. Learn common applications: chatbots, translation, sentiment analysis, document classification.
3. Explore stages of NLP: text preprocessing → feature extraction → modeling.
4. Preprocessing techniques: lowercasing, punctuation removal, stop word filtering.
5. Importance of clean and consistent text data for model accuracy.
6. Explore document-term matrix (DTM) and TF-IDF approaches.
Reference: Covered in NLP and AI application chapters in Ramesh Sharda’s book.

2. Tokenization, Stemming, and Lemmatization of Text Data
1. Learn the concept of tokenization—splitting text into words or sentences.
2. Implement stemming algorithms (e.g., Porter, Snowball) for root word extraction.
3. Apply lemmatization for more linguistically correct root forms.
4. Understand trade-offs between stemming and lemmatization.
5. Use tools in NLTK and spaCy to perform these operations.
Reference: Introduced as part of text mining and unstructured data processing in Sharda’s book.

3. Using NLTK and spaCy for Text Analysis Tasks
1. Get started with NLTK: install, load corpora, and perform basic tasks.
2. Use spaCy for efficient and modern NLP workflows.
3. Compare NLTK vs spaCy in terms of speed, capabilities, and usability.
4. Perform stop word removal, POS tagging, parsing, and syntactic dependencies.
5. Build basic pipelines for document cleaning and keyword extraction.
6. Use frequency distributions and concordance analysis for context study.
7. Combine libraries with pandas and matplotlib for data exploration.
8. Apply text classification models with cleaned features.
Reference: Tools discussed in AI implementation sections and model-building parts of the textbook.

4. Part-of-Speech Tagging, Named Entity Recognition, and Sentiment Analysis
1. Learn how POS tagging helps understand grammatical structure and meaning.
2. Use spaCy and NLTK for tagging and entity recognition.
3. Understand Named Entity Recognition (NER) for identifying people, organizations, locations, etc.
4. Perform sentiment analysis on tweets, reviews, and news headlines.
5. Use pre-trained models or build simple rule-based sentiment systems.
6. Understand the challenges of sarcasm, idioms, and multilingual data.
Reference: Applications of text analytics and social media analytics in Ramesh Sharda’s book.

5. Working with Word Embeddings (Word2Vec, GloVe) and Transformers (BERT, GPT)
1. Learn the concept of word embeddings—representing text numerically for models.
2. Understand how Word2Vec captures semantic relationships via context.
3. Explore GloVe embeddings for global co-occurrence matrix learning.
4. Learn practical usage with pre-trained vectors in NLP tasks.
5. Introduction to transformers and their breakthrough in language understanding.
6. Understand architectures of BERT and GPT, and their advantages.

Reference: Covered in advanced analytics and AI applications chapters of Sharda’s book.









Diploma In Artificial Intelligence
Semester - II

 Summary

Course Title: R Programming
Course Objective:
To introduce students to the R programming language for data analysis and statistical computing. This course focuses on R syntax, data manipulation, visualization, statistical modeling, and building reusable code through functions and packages.

Course Duration:
Total Hours: 64 hours
· Theory: 14 hours
· Practical/Viva: 50 hours

Assessment Approach:
Assessment will be based on a final examination, coding assignments, and project/viva evaluation.

Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda


















R Programming

Course Frame Works
Learning Topics & Key Points

1️ Introduction to R Syntax and Programming Structure
· Understand R’s interface and development environment (RStudio)
· Learn basic data types: vectors, matrices, data frames, factors
· Use operators, variables, and assignment in R
· Control flow with if, else, for, and while loops
· Use built-in functions and write basic scripts
· Work with indexing and subsetting data
· Understand the workspace, environment, and script execution
· Practice writing simple programs in R

2️ Data Manipulation with R: Using dplyr, tidyr, and data.table
· Use dplyr functions: filter, select, mutate, summarise, group_by
· Reshape and tidy data using tidyr (pivot_longer, pivot_wider)
· Apply fast data operations with data.table
· Merge, join, and bind datasets efficiently
· Clean and transform datasets for analysis
· Handle missing values and data formatting
· Create pipelines with the %>% (pipe) operator
· Automate repetitive tasks with scripts

3️ Visualization with ggplot2: Creating Various Chart Types
· Understand the grammar of graphics in ggplot2
· Create bar charts, line plots, scatterplots, histograms
· Customize charts: labels, legends, colors, themes
· Use facet_wrap() and facet_grid() for multiple panels
· Visualize grouped and summarized data
· Add trend lines, annotations, and error bars
· Export visualizations in different formats
· Build data dashboards with layered charts

4️ Statistical Analysis in R: Hypothesis Testing, Regression Analysis
· Perform descriptive statistics (mean, median, SD)
· Conduct t-tests, chi-square tests, and ANOVA
· Build and interpret linear and logistic regression models
· Understand p-values, confidence intervals, and effect size
· Use lm() and glm() functions for modeling
· Analyze residuals and model diagnostics
· Conduct correlation and covariance analysis
· Interpret outputs for real-world data problems

5️ Writing Functions and Creating R Packages for Reusable Code
· Define and call custom functions in R
· Use arguments, default values, and return statements
· Structure reusable code into scripts and modules
· Use roxygen2 for inline documentation
· Build and install basic R packages
· Share packages via GitHub or CRAN









Diploma In Artificial Intelligence
Semester - II

 Summary

Course Title: Machine Learning

Course Objective:
This course introduces students to core machine learning algorithms, evaluation techniques, and model tuning. Learners will build hands-on expertise using tools such as Scikit-learn, XGBoost, and TensorFlow for developing and optimizing ML models across real-world datasets.

Course Duration:
· Theory: 14 hours
· Practical/Viva: 50 hours

Assessment Approach:
· Final Examination – 100%
· Theory
· Practical
· Viva Voce

Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda


Machine Learning
Course Frame Works
 Key Learning Points:
Key Algorithms in Machine Learning:
1. Understand regression (linear, logistic) for prediction tasks.
2. Explore classification models like Decision Trees and SVM.
3. Implement k-Nearest Neighbors (k-NN) for instance-based learning.
4. Use Scikit-learn for building and testing ML models.
Model Evaluation Techniques:
5. Apply cross-validation to reduce overfitting.
6. Calculate Accuracy, Precision, Recall, and F1-score.
7. Use confusion matrix and ROC-AUC for classification analysis.
8. Interpret evaluation metrics for model comparison.
Feature Engineering & Dimensionality Reduction:
9. Engineer features using domain knowledge and interaction terms.
10. Apply PCA to reduce noise and improve performance.
11. Perform feature selection using univariate statistics or model-based methods.
Hyperparameter Tuning & Optimization:
12. Understand the role of hyperparameters in model performance.
13. Use Grid Search for exhaustive search over parameter values.
















Diploma In Artificial Intelligence
Semester - II

 Summary

Course Title: Deep Learning and Machine Learning APIs

Course Objective:
This course provides an in-depth understanding of deep learning principles and modern neural network architectures. It covers the use of pre-trained models and ML/DL APIs for developing AI applications, enabling students to deploy intelligent models via APIs in real-world systems.

Course Duration:
· Theory: 14 hours
· Practical/Viva: 50 hours

Assessment Approach:
· Final Examination – 100%
· Theory
· Practical
· Viva Voce

Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda








Deep Learning and Machine Learning APIs
Course Frame Works
Key Learning Points:
Fundamentals of Deep Neural Networks:
1. Understand multi-layer perceptrons and their architecture.
2. Learn how backpropagation and gradient descent update weights.
3. Explore activation functions like ReLU, Sigmoid, and Softmax.
4. Use TensorFlow or PyTorch to build simple neural networks.
CNNs for Image Classification:
5. Apply CNNs to image recognition tasks.
6. Learn about filters, kernels, max-pooling, and flattening.
7. Build CNN models using Keras or TensorFlow.
8. Use transfer learning with pre-trained image models.
RNNs and LSTMs for Sequential Data:
9. Understand how RNNs handle time-series or text data.
10. Explore vanishing gradient problem and how LSTM solves it.
Using Pre-built ML/DL APIs:
13. Access pre-trained models from TensorFlow Hub or PyTorch Hub.
14. Use Hugging Face models for NLP tasks.











                   Diploma In Artificial Intelligence
Semester - II
Summary

Course Title: Chatbot and Recommendation Engine

Course Objective:
This capstone project allows students to apply ML and NLP techniques to build two real-world applications: a chatbot and a recommendation engine. The focus is on design, development, integration, and deployment of AI solutions using practical tools and platforms.

⏱ Course Duration:
· 64 Hours – Practical

 Assessment Approach:
· Final Examination – 100%
· Theory
· Practical
· Viva Voce

Reference Book:
· Business Intelligence, Analytics, Data Science, and AI by Ramesh Sharda










Chatbot and Recommendation Engine
Course Frame Work
Key Learning Points:
Designing and Developing a Chatbot:
1. Define intents, entities, and dialog flows.
2. Use NLU tools like Rasa or Dialog flow for chatbot design.
3. Train intent classification models using NLP pipelines.
4. Add fallback and custom responses for user queries.
Integration with Messaging Platforms:
5. Connect chatbot to Slack, Telegram, WhatsApp using APIs.
6. Handle real-time user input and response management.
7. Use Webhooks for backend logic integration.
8. Deploy on cloud platforms (Heroku, AWS).
Building a Recommendation Engine:
9. Understand collaborative filtering using user-item matrix.
10. Build content-based filtering with item features.
11. Use hybrid recommendation models.
12. Apply matrix factorization techniques (e.g., SVD).
Evaluation & Deployment:
13. Evaluate using Precision, RMSE, and diversity.
14. A/B test recommendation performance.
15. Deploy chatbot and recommender on web/mobile.
16. Use Docker or Flask for scalable deployment.
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				NOTIFICATION





	In anticipation of the approval of Academic Committee & Board of Governor’s, the Chairman Sindh Board of Technical Education has been pleased to approve under mentioned course designed by Aligarh Institute of Technology  with the coordination of this office and curriculum validation committee. 



		Sr. No.

		Name of courses

		Duration



		01.

		One Year Diploma in Artificial Intelligence (AI)

		01 Year









	The process of registration, examination, and certification will be as per SBTE rules and regulations.

	





   								           DR QAZI ARIF ALI

								            Director (Research)
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02. P.S. to Chairman, SBTE

03. Secretary, SBTE

04. Controller of Examinations, SBTE
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06. I.O.I SBTE
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