Advanced Data Analytics 
(Credits: L-2, P-1 for UG in BI minor; L-2, P-2 for PG)

Course Outcomes

Upon completion of this course, students will be able to acquire:
1. Ability to handle and process files of varied formats across different types of data within bioinformatics.
2. Ability to handle data from large files using appropriate tools such as NetworkX, NumPy, SciPy, Matplotlib and data visualization using tools such as D3.js.
3. Learn advanced methods for data processing using Python based tools using Pandas.
4. Exposure to Python based advanced big data tools such as Dask and PySpark.

Content

Introduction to NetworkX, NumPy, SciPy, Matplotlib, Chart.js, D3.js

Processing and visualizing unidimensional, multidimensional and heterogeneous data, types of continuous probability distributions, hyperparameters and their optimization.

Dask and PySpark, Dataframe Series, Writing to Files, Adding & Resetting Columns, Mapping with Functions, Rolling Calculations, Basic DateTime Indexing, Data Maintenance, Adding/Removing Columns and Rows, Basic Grouping, Concepts of Aggregate Functions, operation: outer join, inner join, left outer join, right outer join, filtering, membership operator, null identifier operator, Look Ups, Selections, and Indexing

Advanced Indexing Options, Handling NaN Values, Reindexing, Filling Methods and Series Addition, Series Multiplication, and Mapping, pandas.IO.Data, Panels and Hierarchical Indexing, Advanced Reading CSVs/HTML, Binning, Categorical Data, Advanced Groupings and Aggregate Functions, Missing Values and solutions

Seminars

Text Book & Reference Book:
1. pandas: Powerful Python Data Analysis Toolkit, Wes McKinney, et al.
2. Effective Pandas: Patterns for Data Manipulation, Matt Harrison
3. Minimalist Data Wrangling with Python, Marek Gagolewski
4. Documentation available for various tools covered in the course



