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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibilit Pre-requisite
title Lecture | Tutorial | Practical/ ycriteria | of the course
Practice (if any)
&
Code
\Advanced 2 0 0 2 12" Pass NIL
Spreadsheets
Tools

Learning Objectives

The Learning Objectives of this course are as follows:
e To enable the students to use Excel for advanced data analysis
e To equip the students to with automation skills on excel
e To enable the students to use excel for informed decision making.

Learning outcomes

The Learning Outcomes of this course are as follows:
e By studying this course, students will be able to make meaningful representations of data
in the form of charts and pivot tables.
e By studying this course, students will be able to draw analysis on data using spreadsheets
and use interpretation to make decisions.
e By studying this course, students will be able to generate word documents with
appropriate formatting, layout, proofing.

e By studying this course, students will be able to manage data for generating queries, forms
and reports in a database.

SYLLABUS

Unit 1: Excel Advanced Techniques (3 Weeks)

Templates, Efficiency, and Risk (Standard Deviation, Variance, and Coefficient of Variation),
Data Validation; *Functions and Power functions, Array Formulae (Frequency Distribution,
mode.mult, mode.sngl), Tables, Advanced Range Names, What—if-analysis: Goal-seek, Data
tables, and Scenario Manager; Data analysis ToolPak: Descriptive Statistics, Moving averages,
Histogram, Covariance, correlation, and Regression analysis (only for projection); solver add-
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in. Problem Solving using Solver (optimal product mix, workforce scheduling, transportation,
capital budgeting, financial planning), Integrating excel with other tools: MS word, outlook,
PowerPoint, Access, Power BI.

Unit 2: Excel Interactivity and Automation (4 Weeks)

Index and Match, Offset, Dynamic Charting, Database functions, Text functions, and Error
functions: IfError, IsError, Aggregate, Circular Reference, Formula Auditing, Floating-Point
Errors, Form Controls (Button, Combo, Check box, Spinner, List, Option), Visual Basic (only
basic). Recording Macros, Absolute and relative macros, editing macros, Use of spinner
buttons and command buttons; Sub Procedure, Function Procedure (creating New Functions);
Working with Loops: Do_while loop, For Next loop; Creating User Forms: Message Box,
Input Box; If Then_Else.

Unit 3: Introduction to VBA (4 Weeks)
Conditional Formatting, Charts that Inspire (Waterfall, Column, Line, Combo, Thermometer,
Scatter, Histogram) Slicers, Sparklines, Graphics Tricks and Techniques, Worksheet
Automation using Macros: Absolute and relative macros, editing macros, Creating new
functions using macros, Use of spinner buttons and command buttons.

Unit 4: Data Analysis and Decision-Making (4 Weeks)

Working with External Data, Advanced Uses of PivotTables, PowerPivot, Reporting with
PowerPivot, Power query, Dashboard, Creating a spreadsheet in the area of: Loan and Lease
statement; Ratio Analysis; Payroll Accounting; Capital Budgeting (NPV & IRR), Portfolio
Management, Breakeven analysis, and Sensitivity analysis; Operations Management:
Constraint, Forecasting & Trend Analysis optimization, Assignment Problems; Depreciation
Accounting (Single Method); Graphical representation of data; Frequency distribution and
its statistical parameters; Correlation and Regression Analysis

Essential/recommended readings
e Excel2016 Power Programming with VBA, Michael Alexander, Dick Kusleika, Wiley.
e Financial Analysis and Modelling Using Excel and VBA, Chandan Sengupta,
Second Edition, Wiley Student Edition.
e MS Excel 2016, Data Analysis & Business Modelling, Wayne Winston, PHI.

Suggestive readings

e Microsoft Excel 2016 - Data Analysis and Business Modelling Paperback — 1 May
2017 Wayne L. Winston, Microsoft Press. v

e Microsoft Excel Practical Formulae: From Basic Data Analysis to Advanced
Formulae

e Manipulation Diane Griffiths.
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Examination scheme and mode:
Total Marks: 100
Internal Assessment: 25 Marks
Practical Exam (Internal): 25 Marks
End Semester University Exam: 50 Marks
The Internal Assessment for the course may include Class participation, Assignments, Class
tests, Projects, Field Work, Presentations, amongst others as decided by the faculty.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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/COMPUTING WITH PYTHON

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits| Credit distribution of the course Eligibility | Pre-requisite
title &Code Lecture | Tutorial | Practical/ criteria of the course
Practice (if any)
Analytics/computing 2 0 0 2 12" Pass NIL
with Python
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Objectives

The Learning Objectives of this course are as follows:
e To introduce machine learning techniques to students using Python programming
e To enable students to use various tools and and packages for advanced data analysis

Learning outcomes

The Learning Outcomes of this course are as follows:
e After studying this course, students will be able to learn about Python’s main
features and how they make Python a great tool for financial analysts.
e After studying this course, students will be able to get familiarized with Anaconda
and Jupyter Notebook.
o After studying this course, students will be able to learn basics of Machine learning.
o After studying this course, students will be able to to apply these techniques on data.

SYLLABUS

Unit I (5 weeks)
Python: General overview, Python vs. Excel , Anaconda and Jupyter notebook: Interface
overview, Data types in Python, Python basic syntax: Assignment statements, creating
variables, indentation, conditionals, and loops, writing user defined functions. Working with
libraries: Pandas, NumPy, Matplotlib, and Seaborn. Python SQL Database Access:
Introduction, Installation, DB Connection, Creating DB Table.

Unit II (5 weeks)
Pandas: Working with Data Frame, Importing fromExcel or .csv files, Powerful filters and
indexes. Numpy: Selecting data with loc and iloc, Using NumPy for speed, Trade-offs between
arrays and lists, Array functions. Data cleansing and normalization: Libraries for data
visualization, Types of charts/graphs andhow to build them.
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Unit III (5 weeks)
Machine learning: Introduction, Definitions, Supervised, unsupervised, python libraries for
machine learning: Sci-kit learn, Regression: Linear regression, logistic regression, over-fitting
and regularization.

Essential/recommended readings
e Pilgrim, M. (2004). Dive Into Python. Apress. Ch. 1,2,4
e S Raschka, Python Machine Learning, V Mirjalili (2020), Ch 3
e Mitchell, T. M. (1997). Machine Learning. New York: McGraw-Hill.

Suggested Readings

e Liu, Y. (2019). Python machine learning by example: Implement machine learning
algorithms and techniques to build intelligent systems (Second edition.). Packt
Publishing. _

e Boschetti, A. (2016). Regression Analysis with Python (1st ed.). Packt Publishing.
Retrieved from https://www.perlego.com/book/4457/regression-analysis-with-
python- pdf (Original work published 2016)

e Sivanandam, S.N., & Deepa, S.N. (2011). Principles of soft computing.

Examination scheme and mode:
Total Marks: 100
Internal Assessment: 25 marks
Practical Exam (Internal): 25 marks
End Semester University Exam: 50 marks
The Internal Assessment for the course may include Class participation, Assignments,

Class tests, Projects, Field Work, Presentations, amongst others as decided by the faculty.

Note: Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.



CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
Course Credits | Credit distribution of the course | Eligibility | Pre-requisite
title Lecture | Tutorial | Practical/ criteria of the course

Practice (if any)
&
Code
APP 2 0 0 2 12" Pass NIL
development
using Flutter
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Learning Objectives

The Learning Objectives of this course are as follows:

e To enable the students for developing simple mobile applications that can run on
Android, IOS and Web.

e To learn the fundamentals of Flutter platform.

e To enable the students to write cross-platform applications.

Learning outcomes

The Learning Outcomes of this course are as follows:
e After studying this course, students will be able to Install and use flutter
e After studying this course, students will be able to use DART language
e After studying this course, students will be able to build a cross-platform APP
[ ]

After studying this course, students will be able to deploy application with single
codebase.

SYLLABUS

Unit 1 (3 weeks)
Introduction to Flutter, Flutter — installation, Widgets, Gestures (Title, Body, Layouts,
Columns, Root, Run app)

Unit 2 (4 weeks)
State Management, Flutter — Introduction To Package, Build method, Dart packages, app bar,

text widgets, Scaffold, Containers, Structuring flutter apps, Using GitHub repos of flutter.

Unit 3 (4 weeks)
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Flutter — Accessing Rest API, Database Concepts, Testing (Widget Testing).

Unit 4 (4 weeks)
Deployment (Android Application On Play Store, IOS Application On APP Store)

Practical Exercises (15 weeks)
e Build a simple quiz app in flutter for android, ios, and web.
e Build a cross-platform app based on your own idea. Use as many features of flutter
as you can.

Essential/recommended readings
e https://docs.flutter.dev/
e https://github.com/flutter

Examination scheme and mode:
Total Marks: 100
Internal Assessment: 25 marks
Practical Exam (Internal): 25 marks
End Semester University Exam: 50 marks
The Internal Assessment for the course may include Class participation, Assignments,
Class tests, Projects, Field Work, Presentations, amongst others as decided by the faculty.

Note: Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.



CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credi| Credit distribution of the course | Eligibilit Pre-requisite
& |ts Lecture | Tutorial | Practical/ ycriteria of the course
Code Practice (ifany)
Back-End Web| 2 0 0 2 12" Pass NIL
Development

Learning Objectives

The Learning Objective of this course is as follows:
e To introduce the basic concepts and techniques of server side web programming.

e To enable the students to apply the basic concepts and techniques of server side web
programming.

Learning outcomes

The Learning Outcomes of this course are as follows:

e After studying this course, students will be able to build interactive and dynamic
websites.

e After studying this course, students will be able to write the server side
programming techniques with Django for accessing the contents to/from the server

e After studying this course, students will be able to learn to validate server-
side/backend data

o After studying this course, students will be able to use GET and POST methods for
sending data within client and server.

SYLLABUS

Unit 1 (7 weeks)
Installation of Django ,Introduction to Django;;Model-view—controller(MVC) model;
Django structure; HTML templates; URL dispatcher ,Django Template System, Interacting
with a Database

\/
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Unit 2 (8 weeks)
The Django Administration Site , Wrapper Functions, Custom Views GET and POST methods
;Deployment of Django; Automating tasks with Django; Building Web APIs using Django
REST

Project work (15 weeks)
Build a website for student admission in a college/university.

Essential/recommended readings
e https://docs.djangoproject.com/

Examination scheme and mode:
Total Marks: 100
Internal Assessment: 25 marks
Practical Exam (Internal): 25 marks
End Semester University Exam: 50 marks
The Internal Assessment for the course may include Class participation, Assignments,
Class tests, Projects, Field Work, Presentations, amongst others as decided by the faculty.

Note: Examination scheme and mode shall be as prescribed by the Examination

\{ Branch, University of Delhi, from time to time.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibilit | Pre-requisite
title Lecture | Tutorial | Practical/ ycriteria | of the course
Practice ) (if any)
&
Code
~ Basic IT 2 0 0 2 12" Pass NIL
Tools
Learning Objectives

The Learning Objectives of this course are as follows:
e To enable students develop IT skills that are a pre-requisite in today’s work
environment.

e To equip them with basic computing skills that will enhance their employability in
general. '

e To enable the student to analyse and present information in a meaningful manner.

Learning outcomes

The Learning Outcomes of this course are as follows:
e By studying this course, students will be able to use word-processor to generate
documents with appropriate formatting, layout, review and referencing.

e By studying this course, students will be able to manage data in worksheets and
workbooks and analyze it using spreadsheet functions and inbuilt formulas.

e By studying this course, students will be able to draw analysis on data using
spreadsheets to make decisions.

e By studying this course, students will be able to make meaningful representations of
data in the form of charts and pivot tables.

e By studying this course, students will be able to manage data in database tables and use
the same for generating queries, forms and reports.
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SYLLABUS

Course Contents:

Unit 1: Introduction to Spreadsheets 4 Weeks)
Spreadsheets: Concept of worksheets and workbooks, creating, opening, closing and saving
workbooks, moving, copying, inserting, deleting and renaming worksheets, working with
multiple worksheets and multiple workbooks, controlling worksheet views, naming cells using
name box, name create and name define; Exchanging data using clipboard, object linking and

embedding; Printing and Protecting worksheets: Adjusting margins, creating headers and
footers, setting page breaks, changing orientation, creating portable documents and printing data
and formulae; Implementing file level security and protecting data within the worksheet;
Understanding absolute, relative and mixed referencing in formulas, referencing cells in other
worksheets and workbooks, correcting common formula errors, working with inbuilt function
categories like mathematical, statistical, text, lookup, information, logical, database, date and
time and basic financial functions.

Unit 2: Data Analysis in Spreadsheets “ Weeks)
Consolidating worksheets and workbooks using formulae and data consolidate command;
Choosing a chart type, understanding data points and data series, editing and formatting chart
elements, and creating sparkline graphics, Analysing data using pivot tables: Creating,
formatting and modifying a pivot table, sorting, filtering and grouping items, creating calculated
field and calculated item, creating pivot table charts, producing a report with pivot tables.
Introduction to recording and execution of macros.

Unit 3: Word Processing (3 Weeks)
Introduction: Creating and saving your document, displaying different views, working with
styles and character formatting, working with paragraph formatting techniques using indents,
tabs, alignment, spacing, bullets and numbering and creating borders; Page setup and sections:
Setting page margins, orientation, headers and footers, end notes and foot notes, creating section
breaks and page borders; Working with tables: Creating tables, modifying table layout and
design, sorting, inserting graphics in a table, table math, converting text to table and vice versa;
Create newspaper columns, indexes and table of contents, Spell check your document using
inbuilt and custom dictionaries, checking grammar and style , using thesaurus and finding and
replacing text; Create bookmarks, captions and cross referencing, adding hyperlinks, adding
sources and compiling and bibliography; Mail merge: Creating and editing your main document
and data source, sorting and filtering merged documents and using merge instructions like ask,
fill-in and if-then-else; Linking and embedding to keep things together.
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Unit 4: Databases (4 Weeks)
Introduction to Database Development: Database Terminology, Objects, Creating Tables,
working with fields, understanding Data types, Changing table design, Assigning Field
Properties, Setting Primary Keys, using field validation and record validation rules, Indexing,
working with multiple tables, Relationships & Integrity Rules, Join Properties, Record
manipulation, Sorting & Filtering; Select data with queries: Creating Query by design & by
wizard (Select, Make Table, Append, Delete, Cross Tab, Update, Parameterized Query, Find
Duplicate and Find Unmatched), Creating multi table queries, creating & working with table
joins. Using operators & expressions: Creating simple & advance criteria; Working with forms:
Creating Basic forms, working with bound, unbound and calculated controls, understanding
property sheet, Working with Data on Forms: Changing Layout, creating Sub Forms, creating
list box, combo box and option groups; Working with Reports: Creating Basic Reports, Creating
Header & Footer, Placing Controls on reports, sorting & grouping, Creating Sub reports.

Essential/recommended readings
e Swinford, E., Dodge, M., Couch, A., Melton, B. A. (2013). Microsoft Office Professional
2013. United States: O'Reilly Media.

o Wang, W. (2018). Office 2019 For Dummies. United States: Wiley. Microsoft
Lambert, J. (2019). Microsoft Word 2019 Step by Step. United States: Pearson Education.

Suggestive readings
e Jelen, B. (2013). Excel 2013 Charts and Graphs. United Kingdom: Que.
e Alexander, M., Jelen, B. (2013). Excel 2013 Pivot Table Data Crunching. United
Kingdom: Pearson Education.
e Alexander, M., Kusleika, R. (2018). Access 2019 Bible. United Kingdom: Wiley.

Examination scheme and mode:
Total Marks: 100
Internal Assessment: 25 Marks Practical
Exam (Internal): 25 Marks
End Semester University Exam: 50 Marks
The Internal Assessment for the course may include Class participation, Assignments, Classtests,
Projects, Field Work, Presentations, amongst others as decided by the faculty.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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_ BigDataAnalytics

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibilit Pre-requisite
title Lecture | Tutorial | Practical/ ycriteria of the course
Practice (if any)
&
Code
Big Data 2 0 0 2 12" Pass NIL
Analytics

Learning Objectives

The Learning Objectives of this course are as follows:

To Understand the Big Data Platform and its Uses
Provide an overview of Apache Hadoop

Provide HDFS Concepts and Interfacing with HDFS.
Provide hands on Hadoop Eco System

To understand spark framework

Learning outcomes

The Learning Outcomes of this course are as follows:

~/

After studying this course, students will be able to identify Big Data and its Business
Implications.

After studying this course, students will be able to list the components of Hadoop
and Hadoop Eco-System.

After studying this course, students will be able to access and process data on
distributed file system,

After studying this course, students will be able to manage job execution in Hadoop
environment.

After studying this course, students will be able to develop Big Data Solutions using
Hadoop Eco System.
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SYLLABUS

Unit 1: Fundamentals of Big Data Analysis (3 weeks)

Data Storage and Analysis, Characteristics of Big Data, Big Data Analytics, Typical
Analytical Architecture, Requirement for new analytical architecture, Challenges in Big
Data Analytics — Need of big data frameworks

Unit 2: Hadoop Framework (4 weeks)

Hadoop, Requirement of Hadoop Framework, Design principle of Hadoop —Comparison
with other system, Hadoop Components — Hadoop 1 vs Hadoop 2, Hadoop Daemon’s
— HDFSCommands, Map Reduce Programming: [/O formats, Map side join, Reduce Side
Join, Secondary sorting, Pipelining Map Reduce jobs

Unit 3: HDFS (Hadoop Distributed File System) (4weeks)

The Design of HDFS, HDFS Concepts, Command Line Interface, Hadoop file system
interfaces, Data flow, Data Ingest with Flume and Scoop and Hadoop archives, Hadoop
I/O: Compression, Serialization, Avro and File-Based Data structures.

Unit 4: Spark Framework and Data Analysis with Spark Shell (4 weeks)

Introduction to GPU Computing, CUDA Programming Model, CUDA API, Simple
Matrix, Multiplication in CUDA, CUDA Memory Model, Shared Memory Matrix
Multiplication, Additional CUDA API Features. Writing Spark Application - Spark
Programming in Scala, Python, R, Java - Application Execution.

Practical Exercises (15 weeks)

Downloading and installing Hadoop.

Understanding different Hadoop modes. Startup scripts, Configuration files.
Hadoop Implementation of file management tasks, such as Adding files and
directories, retrieving files and Deleting files.

Run a basic word count Map reduce program to understand map reduce paradigm:
To count words in a given file, to view the output file, and to calculate the
execution time.

Map Reduce Program to analyse time-temperature statistics and generate report
with max/min temperature.

Implement of Matrix Multiplication with Hadoop Map Reduce.
Implementation of K-means clustering using Map Reduce.

To study and implement basic functions and commands in R programming.

To build Word cloud, a text mining method using R for easy to understand and
visualization than a table data.

To implement clustering program using R programming

16



Essential/recommended readings

Seema Acharya, Subhasini Chellappan, "Big Data Analytics" Wiley 2015.
Mike Frampton, “Mastering Apache Spark”, Packt Publishing, 2015.

Tom White,“Hadoop:TheDefinitiveGuide”,0’Reilly,4thEdition,2015.

Nick Pentreath, Machine Learning with Spark, PacktPublishing,2015.
Mohammed Guller, Big Data Analytics with Spark, Apress,2015.

Donald Miner, Adam Shook, “Map Reduce Design Pattern”, O’Reilly, 2012

Examination scheme and mode:
Total Marks: 100
Internal Assessment: 25 marks
Practical Exam (Internal): 25 marks
End Semester University Exam: 50 marks
The Internal Assessment for the course may include Class participation, Assignments,

Class tests, Projects, Field Work, Presentations, amongst others as decided by the faculty.

Note: Examination scheme and mode shall be as prescribed by the Examination

\/ Branch, University of Delhi, from time to time.
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