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Course Title: Fundamentals of Machine Learning
Course Code: BIN.411

Credits earned: 2

Lﬂ"{"ﬂg OUtfomF&: At the end of the course. the students will be able to understand the basics of
Ma-c!nne learning. The semester for offering Foundation courses can be altered as per departmental
requirements.

Course Content

Unit 1

Class overview: Class organization. 10pics overview., software €iC.
Introduction: what is ML: Problems. data. and tools: Visualization

Unit 2

Linear rfzgression; SSE; gradient descent; closed form: normal equations; features
Overfitting and complexity: training. validation

Unit 3

Classification problems: decision boundaries: nearest neighbor methods
Probability and classification

Unit 4

Naive Bayes and Gaussian class-conditional distri
Bayes Model

bution. Linear classifiers, Bayes' Rule and Naive

Transactional Modes: Lecture: Tutorial: Problem solving: Self-learning.

Suggectged Readings:
. Ethem Alpaydin. Introduction 10 Machine Learning, Second Edition ,

hnp:»’.-"mitpress.mit.edu-’cata]ogr'itcmfdefauiLasp?n}pe=2&iid=120 12.

o Stephen Marsland, Machine Learning: An Algorithmic Perspective.

hitp: /W W.amazon.comy Machine-Learning- Al goritlrunic-Perspecli\-'eReco gnition/dp/1 420067184
. Christopher M. Bishop. Pattern Recognition and Machine Learning.

http /research.microsoft.com en-us um people cmbishop prml/.
Tom Mitchell. Machine Learning. http: www.cs.cmu.edw/

oty e

19

~1om/mlbook.html.
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Credits earned: 2

Course Content

Unit 1
jon: Overvi i g f - 3L
[ntroduction Overview of Machine Learning field with intro to statistics Data Cleaning. imputation,

cross-validation

Unit 2
UﬂSUPerVISed Methods: Clustering: Distance Metrics. K-Means, leader, Jarvis-Patrick, hierarchical

clustering;
Clustering: Self-organized maps. EM-algorithm: Dimensionality Reduction: PCA, LDA. Sammon’s

Unit 3
Supervised Methods: Classification: K-NN. naive Bayes. decision trees, boosting and bagging:
Unit 4

(Classification: Ensemble methods, random Forests; Support

[ntroduction to Deep learning

vector machines Neural networks:

Transactional Modes: Lecture; Tutorial; Problem solving: Self-learning.

Suggested Readings
1. Data Mining: Concepts and Techniques, Third Edition by Han, Kamber, and Pei, 2011.

2. Pattern Recognition and Machine Learning by Christopher Bishop: 2007.
3. Applied Predictive Modeling by Max Kuhn and Kjell Johnson; 2013.
4, An Introduction to Statistical Learning and Applications in R by James,

Tibshirani; 2014.
5. Python for Data Analysis by Wes McKinney: 2013.

Witten, Hastie,
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Course Title:: Elements of Data Science
(ourse Code: 461
Credits earned: 2

Course Objoctl\"cs: _l his course is designed to introduce students to the underlying concepts about
the most demanding job of the 217 century — = The Data ScientistU. Data s termed as the "new pold”
and the students will learn about the science of extracting knowledge from the Big Dawa, Ihe

ons covered will span Weather predictions, Oil drilling, Scismic activities, Biological data

applicati
aged o gain technical

analysis. Social media analytics among many others. Students are encour
know-how about the discussed concepts using Python. The semester for offering [Foundation
courses can be altered as per departmental requirements.

Y Course Contents:
Unit 1: Big Data and Data Science
o How big is Big Data

o FFacets of Data
o The Data Science process
° Data Scientist's Toolkit
Unit II: Basics of Python
The Basics: Getting Python. The Zen of Python. Whitespace formatting, Modules.

Arithmetic. Functions. Strings. Exceptions, Lists. Tuples. Dictionarics. Sets. Control Flow. Sorting.
List Comprehensions, Generators and lterators, Randomness.
Visualizing Data: Matplotlib. Bar charts, Line charts, Scatterplots cte.

Regular expressions, cle.

Unit I11: Getting Data and Working with Data

° Reading files
o Scraping the web
. Using APIs
o Cleaning, Munging and Manipulating Data
2 ° Rescaling the Data
Unit 1V: Machine Learning
Supervised Learning:
. Classification: Naive Bayes. Support Vector Machines, Decision Trees
o Regression: Linear. Polynomial. Logistic

Unsupervised Learning
Clustering: k-means. Hierarchical

L ]
Dimensionality Reduction: Principal Component Analysis

[ ]
Unit V: Enabling technologies for Data Science
Brief introduction to the NoSQL, Hadoop, MongoDB and Cassandra, Map-Reduce, Hive, Pig

Text Books:
O’Reilly

1. Joel Grus (2019). Data Science from Scratch,
2. Cielen, Meysman, Ali (2015). Introducing Data Science,

2 Y

Manning Publications.
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Course Title: Biosafety Issues
Course Code: BIN.460
Credits carned: 2

Learning Outcomes: The course is designed to introduce students 10 biosalety guidelines of DIy
A1 CQotence & Tec = Y . ' - g . '
Ministry O,t S“f'_"‘"“ & Technology. Government ol tndia and the World Health Organization. "The
semester for offering Foundation courses can be altered as per departmental requirements,

Course Contents:

UNIT-I: Introduction

» ° Introduction to the biosafety guidelines
« Constitution of institutional biosafety committees (IBSCs) and its functions
« Microbiological risk assessment

UNIT-I1: Biohazards and biosafety levels
o Biosafety level 1
e Biosafety level 2
e Biosafety level 3
e Biosafety level 4

UNIT-III: Laboratory biosecurity, equipment and good lab practices
« Laboratory biosecurity concepts2

« Biological safety cabinets and equipment

o Laboratory techniques

« Disinfection and sterilization

« [ntroduction to the transport of infectious substances

(] UNIT-1V: Scientific Considerations
« Biosafety and recombinant DNA technology

™ o Chemicals, fire, electrical, noise and ionizing radiation hazards
« Human health and environmental considerations

¢ Containment facilities

UNIT-V: National; International frameworks on biosafety

« Guidelines by Ministry of Environment and Forests (MoEF), &amp;
o International binding and non-binding instruments on Biosafety

« Potential overlaps and conflicts between treaties and trade concerns

o Competent authorities to regulate the biosafety issues
o Safety checklist

DBT Government of India

Transactional Modes: Lecture; Tutorial; Problem solving; Self-learning.

Suggectged Readings:
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Course Title: Python Programming Lab |
Course Code: BIN.405
Credits earned: 4

Learniflg Outcomes: Upon successfully completing this course, students will be able to “do
something useful with Python”™. i

o Identify/characterize/define a problem

. Design a program to solve the problem

o Create executable code

. Read most Python code

. Write basic unit tests

Course Content

1. Working with Data. A detailed tour of how to represent and work with data in Python.
Covers tuples, lists, dictionaries, and sets. Students will also learn how 10 effectively use Python’s
very powerful list processing primitives such as list comprehensions. Finally, this section covers
critical aspects of Python's underlying object model including variables, reference counting,

copying, and type checking.

2 Program Organization. Functions. and Modules. More information about how to organize
of this section is on how to design

larger programs into functions and modules. A major focus
functions that are reliable and can be easily reused across files. Also covers exception handling,

script writing, and some useful standard library modules.

3 Classes and Objects. An introduction to object-oriented programming in Python. Describes
how to create new objects, overload operators, and utilize Python special methods. Also covers
basic principles of object oriented programming including inheritance and composition.

4. Inside the Python Object System. A detailed look at how objects are implemented in Python.
Major topics include object representation, attribute binding, inheritance, memory management, and

special properties of classes including properties, slots, and private attributes.

Transactional Modes: [aboratory based practicals; Problem solving: Self-learning.

Suggested Readings
o The Python Tutorial (htlps://docs.pylhon.org/3./lu10ria|/): This is the official tutorial from the

Python website. No more authoritative source is available.

s Code Academy Python Track (http://www.codccademy.corrﬂlracks/python): Often cited as a
great resource, this site offers an entertaining and engaging approach and in-browser work.

Learn Python the Hard Way (http://leampythonthehardway.org/bookf): Solid and gradual.

L
n for folks who have never programmed in any language before.

This course offers a great foundatio

[Python 2]
/
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Course¢ Title: Python Programming Lab 11
Course Code: BIN.454
Credits earned: 4

Learning OQutcomes: Upon successlully completing this course, students will be able 1o “do

something useful with Python™.

o Identify/characterize/define a numerical problem
Design a program to solve the data parsing problem
Create Time series code

Read most of the advanced Python code

Course Content

. Introduction to Numpy and Pandas

. Visualizations with Matplotlib and Seaborn

. Statistical analysis to understand our data

- Data cleaning and normalization.

. Advanced Pandas models

. Hierarchical indexing

. Data Wrangling and transformations

. Advanced visualizations

- Introduction to Machine Learning

. Intro to Regressions- Linear and logistic regressio
Intro to Classification- Classification with K near

Forest

n using Scikit Learn

est Neighbours- Decision Trees and Random

Transactional Modes: Laboratory based practicals; Problem solving: Self-learning.

Suggested Readings

e Core Python Programming (http://corepython.comf): Only available as a dead trees version, but

if you like to have book to hold in your hands anyway, this is the best textbook style introduction
ts into the full language. Published in 2009, but still in

out there. It starts from the beginning, but ge
¢ new language features. [n the third edition, "the

updated appendixes available fo
d retrofitted w/Python 3 examples paired w/their 2.x friends.”

o Dive Into Python 3 (http://www.diveinto.org/python3/): This book offers an introduction 10

Python aimed at the student who has experience programming in another language.
e Python for You and Me (http://pymbook.readthedocs.org/enllatest/): Simple and clear. This is a

great book for absolute newcomers, OF to keep as a quick reference as you get used to the language.

The latest version is Python 3.
e Think Python (http://greenteapr

print, with
contents have been cleaned up an

ess.com/thinkpython/): Methodical and complete. This book

offers a very "computer science'-style introduction to Python. It is really an intro to Python in the
service of Computer Science, though, 0 while helpful for the absolute newgomer, it isn't quite as

"pythonic" as it might be.
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o Python 101 (hltp://www.blog.p)‘thonlibrury.org;"ZOl4/06.:’()3.-"p)'thm—101-book-pulﬂithd-md', /!

Available as a reasonably priced ebook. This is a new one from a popular Blogger about l’vtI;Sﬁ]
Lots of practlca] examples. Also avaiable as a Kindle book: hup:.f‘;‘www.-.umzon.com!P\.-lhuﬁ-lnl'.
Michael-Driscoll-cbook/dp/BOOKQTFHNK ' |

e Problem Solving with Algorithms and Data Structures
(http://interactivep}-'thon.orgfruncstolwfslulicﬂpylhomlsﬁ'indc.\'.hlml(Links to an external site.)Links
to an external site.)

e Python Course (http:f’fwww.p}fthon-course.ew‘py
site.)Links to an external site.)

References for getting better, once you know the basics
e Python Essential Reference (http://\w.-'w.dabeaz.com/per.html
both Python and much of the standard library.

e Hitchhikers Guide 10 Python (http://docs.python—guide.orgn’cn/lale:it):
development, and still somewhat incomplete, but there is good stuft.
e Writing Idiomatic Python (hups://www.jeffknupp.com/writing-idiomalic-python-clmok):
Focused on not just getting the code to work, but how to write it in a really "Pythonic” way.

e Fluent Python (http://shop.orcilly.com/product/0636920032S19.d0): All python3, and focused
on getting the advanced details right. Good place to go once you've got the basics down.

e Python 3 Object Oriented Programming (htlps:.‘.-’www.packlpub.com’uppliculinn-
development/ python-3-object-oriemed-pmgrumming (Lin )Links to an external
site.): Nice book specifically about Object Oriented programming stucture, and how 10 do it in
Python. From local Author and founder of the Puget Sound Programming Python (PuPPy) meetup

group, Dusty Phillips.

thonS_cuursc.php(Links to an external

). The definitive reference for

Under active

ks to an external site
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skill development offered by the institution during the last five years

L

DVV-Kindly Pfﬂ‘fid?: 1)Syllabus copies of the courses highlighting the focus on employability/
Entreprenil'u_rs'mpf skill development along with their course outcomes 2)mapping of the courses to
employability / entrepreneurship

1)Syllabus copies of the courses highlighting the focus on employability/ entrepreneurship/ skill
development along with their course outcomes

Clarification /Justification and evidence
1)List of programs where syllabus revision has been carried out during the last five years as
certified by the Registrar

Name of the | Course Cu{le Year of intreduction | Activities/Content
Course | _  with direct bearing on |
: Employability/ :
. | Entrepreneurship/ i
: I Skill development |
: BIN 411 Machine Leammg F 'Coding Competetion, |
| BIN 554 Machine Learning 11| ' Free lancing Classes,
PG | BIN 461Elements of Data 12020 ‘open Book Coding :
Programme | Sciences : Competition, Machine |
Bicinformati | BIN 460 Biosafety issues ‘Learning challanges, |
cs (CEB) l BIN 405 Python Programing Lab ' Automated house price
i} \decider, Automated |
'BIN 454 Python Programing Lab flower based species |
il |identification :

Evidence: for “2"
List of Courses with Focus on Employability

Inthe revision were carried out in the 6" meeting of BoS held on 29 Dec 2020 and recorded in File
No: LS/1-5(Vol 11)/CUHP/12/,

:S.Nu | Course Name ) o Creduf_. Course Type .lndustryﬂob i:
| BIN-411 Machine Learning I 2 'Coding Data Science |
' 'Competetion, open |Industry/Research i

Book I |

Coding,Machine | |

Learning I f ,{/\vaﬁ"r
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2 BIN 554 Machine Learning 11 |2 Coding Iﬁalu Science .I
| Competetion, open | Industry/Research
| Book
| Coding,Machine | ,
| Learning I |
| _ challanges, | |
3 BIN 461Elements of Data Sciences (2 Free lancing 'Data Scfnmn '
_ Classes, Industry/Research !
-4 — — — - — - r—fe—— _— —_— —— - — - —1
4 _BI\ 460 Biosafety 1ssues 2 Hands on tutorial RES{'EII'Eh |
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based species | Industry/Research |
| Jidentification, | II
6 BIN 454 I"ylhun Pr ogrammg Labll |2  Automated price Data Science |
“decider Indusu} /Research |

The above facts are true to the best of departmental records and knowledge.

The following are the links for the employability evidences :
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central Univeisity of Himacha! Pradesh,

nharamshala-176215

aETaTT T AT - fEeras war ae=dra PreafaEmmard. amEIT. =T wiareT (Wewea) - 176206

vl Diett. Kangia (H.P.] = 1762106

Lespranprarriifisiiees fAdilieces 4 wint bl Lhnpwersily ool Blimman Teal Fr anliruby,



TEHTE 9297 Sz Tadaene=y

J Central University of Himachal Pradesh

,‘" |Establistie

Vo=

dunder Central Wiilversilies Act 2o04) Wl Hql

'

Webste: wow culnmachal 8¢ in

1. wIn T 791 J Prol, Mahesh Kulharls
Foall 103 bubhany Mobile: $98E42E856

ﬂﬂﬁm;nn_u:::mm}.-‘ﬂf’-‘}@IDD;MH"\‘

hpu acn ﬁth‘.- Date : ::_ _llllr__.Jlr;j.-}
List of programs where syllabus revision has been carried out during the last five years as certified
by the Registrar
Name of the Course Code Yearof Activities/Content |
Programme introduction/Revision | with direct bearing on
Employability/
Entrepreneurship/

BIN 411 Machine Learning -1
BIN 554 Machine Learning II

PG | BIN 4G1Elememts of Data
Programme  Sciences

Bioinformati BIN 460 Biosafety issues

cs (CBB) BIN 405 Python Programing Lab

I

BIN 454 Python Programing Lab

i

Evidence: for “27

Skill development

Coding Competetion,
Free lancing Classes,
open Book Coding
Competition, Machine |
| Learning challanges,
Automated house price |
| decider, Automated
flower based species
identification

2020 (introduction)
| 2021 (revision)
2022 (revision)

List of Courses with Focus on Employability

Inthe revision were carried out in the 6" meeting of BoS held on 29 Dec 2020 and recorded in File

No: LS/1-5(Vol I/CUHP/12/.

S.No. Course Name Credits Course Type | Industry/lob .
1 'BIN-411 Machine Learning | 2 | Coding Data Science '
Competetion, open ' Industry/Research |
| Book
Coding, Machine
| Learning |
challanges, '
2 'BIN 554 Machine Learning 11 2 Coding Data Science
Competetion, open | Industry/Research |
| Book I
' Coding,Machine |
L.earning |
| challanges,
3 BIN 461Elements of Data Sciences 2 | Free lancing Data Science
Classes, | Industry/Research |
.4 .BI‘N -lhﬂ blﬂbdfﬂ'ﬂ issues 2 Hands on tutorial | Research |
5 BIN 405 Python Programmp, Lab 1 I-I | Automated flower | Data Science
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The above facts are true to the hest of departmental records and knowledge.

The following are the links used for determining the emplovability requirements and are quoted as
evidences :

jobs landscape 2 202

I-_,'.- H = LA La L j_a- )
6586249 Bioinfo ics elenci radugte life sciences educauon.

fioures?lo=1%24lull TextFileContent

hups://citeseerx.istpsu.edw/document? 524245d580dbfe66d7 -
reuid=reu1&lx'ue=udf&dai=?cﬂeh55I51&:f-1ﬂd1h2290:24£45d;;ﬁﬂdbf A,

o b f (= :
Fﬁi Sigwsﬁrﬁfl_l:tarm
Heatl of the Department
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