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e "Big Data: Principles and Best Practices of
Scalable Real-Time Data Systems"*

e Author: Nathan Marz and James Warren

o Focus: Core concepts and architecture of
Big Data systems, real-time data
processing.

e "Big Data Processing with Apache Spark™*

Author: Srini Penchikala
Focus: Hands-on guidance on using

Apache Spark for processing large
datasets.

e ""Mining of Massive Datasets" (Labadd) ) Al aahyall

e Authors: Jure Leskovec, Anand
Rajaraman, and Jeffrey D. Ullman

o Focus: Algorithms and techniques for
analyzing large-scale data.

Big Data and Business Analytics"

ladl) g as (A Bulad)l aabully i<l

« Editors: Jay Liebowitz ((-er ot doalal
o Focus: Applications of Big Data in
business contexts.

Journal of Big Data

e Topics: Advances in Big Data analytics,
machine learning, and applications.
e Publisher: Springer.

IEEE Transactions on Big Data

e Topics: Research papers on Big Data
systems, tools, and applications.




Coursera

Courses on Big Data by top
universities (e.g., University of
California San Diego’s "Big Data
Specialization").

Big Data programs, such as MIT’s
"Data Science and Big Data Analytics.

Apache Spark Documentation

URL:
https://spark.apache.org/documentation.html

Hadoop Documentation

URL: https://hadoop.apache.org/docs/
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l.nternet of Things: A Hands-On Approach: Arsheep
Bahga & Vijay Madisetti, 2015.

2.Jan Holler, “From Machine-to-Machine to the Internet of
Things: Introduction to a New Age of Intelligence”, st
Edition, Academic Press, 2014.




. Peter Waher, “Learning Internet of Things”,
PACKT publishing, 2016.
.Bernd Scholz-Reiter, Florian Michahelles, “Architecting
the Internet of Things”, ISBN 978-3-642-19156-5,

Springer.
5

umar Buyya, .
net of Things Principles and Paradigms,

.ELSEIVER, 2015.
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plail) Z.E:uh gypagall g Basgl) am a,usua alail) cila i
PowerPoint | General Introduction | learning, ML life cycle,
Main Challenges of ML
Forms of data, Bias and
Variance in ML,
overfitting and
underfitting

popular ML Models,
Testing and Validating




Learning Methods

Model Validation,
Linear Regression
model

Gradient Descent in
linear regression

Types of GD,

e Statistics of
Regression
Analysis (r and r-
squared),

® Normal Equation

Know your data

* Data Sets, Objects,
and Attribute Types;
Measuring the
Central Tendency
(mean, median,
mode),

Symmetric vs
Skewed data
Measuring the
Dispersion of Data,
Graphic Displays

Practical

Logistic regression

Assignment 1

Data Visualization

Data Visualization,
Measuring Data
Similarity and
Dissimilarity,
Proximity Measures
Nominal, Binary
Attributes

Essential
components of ML
methods

® Confusion matrix

Classification

Supervised
classification using
Naive-Based

Classification and
regression

k-NN

10

Practical

K-Means Clustering

11

12

Unsupervised Learning

e Hierarchical

clustering
e K-means clustering

13

Dimensionality
reduction

Feature Extraction and
Selection

14

Frequent items

Association Rule mining

3 15
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Hands-On Machine Learning with Scikit-
Learn and TensorFlow: Concepts, Tools,
and Techniques to Build Intelligent
Systems, Aurelien Geron, Orielly, 2023.

((ins of gl ) dosllaal) 5, al) i)

Machine Learning for Business Analytics,
2023

(abeaal) ) dustil) galyall

Machine Learning Bookcamp, 2021

cpadall cDaal) Ly amg ) Baladl aalally il

(eoee

Stanford University Machine Learning
CS229 Lecture notes by Andrew Ng.

Youtube

Cas ) ablga ¢ Agis SV gyl




S a1
Gusll LaslsiSiy cosulall Sl
oA ey 2

Al ) Jadll 3
Caa gl 138 dlae) B 4
2024-11-12
Al gemall & 5
= N 5 s
(S8 @las 6l axe /( ASN) Al Hall e bl dae
iy 3/ (5B) dela 45

(S sl a0 131 ) el J g pase
jamal.mohammedkadhim@nahrainuniv.edu.iq : JsY)

kel Galaal 8
G pulal) GISuG agd o Aol Balal) ilaa)
 gulall GlSuE Ciliila agd o
taall (o Sl Al 5 Y S5l agd o
caxell I,
6 Aauis 4 A DA (he 4 giall agle

plailly aalanl) ibiasil il 9
S AL sk g ddlia 5 g piaal) Jaadl N ABLRYL 4l <l jualaall 5 i) L)
ZlaY) 5 Jalail) e callall ae b

godasall o) Bangl) anad | Lislhaal) alail) cila e
Introduction G| LA | g EEO




A Cia g i gal

Application
Layer

Application
Layer

Transport Layer Jaal) dayk

Transport Layer Jal) 45l

Client-server and | oy 2&N zal
wireshark Sl sl g
programs

First Mid-Exam Js) s ed pladal
Network Layer SN EYS

Network Layer Gl Ak

Data Link Layer | <l ;s

Data Link Layer | Ul ;s

Second Mid- U S Jladal
Exam

> S+ | Physical Layer 4asal) )
G palaa

>¢e 2UiS+ | Networking tools Gl Gl g0l
) pualas daaa yll

ks

Rl s 11
el 5 2 52l 5 e l) UMY 5 asal) sl oo ) Ly Al Aledll 35 Gl 100 e Aad) g
L oty Ay sl

U"“f)ﬂb (,L.:J\ JJLAAA 12




A Cia g i gal

Computer networking: a top- (s of Lngiall ) dyglladll 5 j2all i<l
.down approach James F
.Kurose, Keith W. Ross.—7th |

(olaall ) Ayl galyall

palal) Dladl) Ly g A saladl allly (il
(eee ol

a1 lge ¢ Ay S alsal




LAl dia g i gal

DAl sl

G guladls 495 )Ml

DR ey

Al / Juadll |

Coagll 138 dlae) g )

4/11/2025

Al gomal) ST

(LS1) las gl ane /(S Tl el aae

OB 5/ 4ela 30

zainab.namhabdula@nahrainuniv.edu.ig : JsY!

e dani iy ) .J.e.i :

il Calaal 8

Al (oalualls DUl &y g 3 5y ol s3a Cangs
40 yall L) Aallaa s il g Jalai] e 5OU)

O Ul (S bl Sl )l s B2 aladdinly
Loy e gulall Ay ) Al cliplail] § 2, plail) ans)
(S (Al Sl ) sad) 2855 5 agh o 5l elly 4
LA i Lgda s guall e oy O

ds) Hal) 3alal) Calaa)

L)y o) gl el 9

Al LU 5 L) ) BLaYL gl Sy ol ol
3)..3..433\ c"_i\‘)\_ﬁ;y‘}

Aol i)

ool ad 10

piil) 48, )l

ol 2

£ 9 sall g) 5 gl) aul

plaill Cila 3
Qsthal)

el

£ gaua)

5 yalaall UM Al

Introduction to
Computer Vision
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Correlation and
Convolution
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Computer Vision: Foundations and
Applications © 2017 Compiled by Ranjay
Krishna and published by Stanford University

Computer Vision: Algorithms and
Applications by Richard Szeliski
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"Practical Statistics for Data Scientists"
by Peter Bruce and Andrew Bruce
Focus: Core statistical methods and
their application in data analysis.
"Storytelling with Data™ by Cole
Nussbaumer Knaflic Focus: Best

(s o dangial ) dugllaall 5y jaall il




practices for effective data
visualization and communication.

"Python for Data Analysis" by Wes
McKinney Focus: Practical guidance
on data manipulation and analysis with
Python.

"Interactive Data Visualization for the
Web" by Scott Murray Focus: Creating
interactive visualizations using web
technologies.

(abeaal) ) dustil) galyall

Journal of Data Science
IEEE Transactions on Visualization
and Computer Graphics

dpdall EDad) g mg A sl anlially (oSl

(eoee oyl

Kaggle (https://www.kaggle.com)
Platform for datasets and data analysis
competitions.

Tableau Public
(https://public.tableau.com) Resource
for creating and sharing interactive
visualizations.

Python Documentation
(https://docs.python.org)
Comprehensive documentation on
Python libraries for data analysis.
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PowerPoint Shallow Learning
Why to Use Deep
Learning

How Deep Learning
Works
Convolutional Neural

Network
(ConvNet/CNN)




Convolution Operation
e Architecture of CNN.

e Training Convolution
Neural Networks

Loss Functions and
Softmax Classifier

e Gradient Descent-Based
Optimization
Techniques
Challenges in Training

Deep Networks

Weight Initialization
Techniques

LeNet-5

AlexNet

ZFNet

VGGNet
GoogleNet

ResNet

(DenseNet)

Capsule Network
Restricted Boltzmann
Machine (RBM)

Deep Belief Network 3
Deep Autoencoders

Generative Adversarial 3
Networks
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e Advances in Deep Learning, 2020 (@any o Lagiall ) duglladl) ) jaall ol

Understanding Deep Learning 2023 (obadl) ) Lyl aalyall
Dive in Deep Learning 2019

The Little Book of Deep Learning,
Francois Fleuret, 2023
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Crypto Basics

Clanla) s

Crypto -
Symmetric key

bl Heds

Crypto -
Symmetric key

el jeds

Crypto -
Public key

pladl Zldall yads

Crypto -
Public key

First Mid-Exam

J3) 5 e Joaia

Access Control -
Authentication

- Jsasll 5 kg
sl

Access Control -
Authentication

— J a3 la
éﬁ;ﬂ\

Access Control -
Authorization

- dsasll s sl
Ja sl

Access Control -
Authorization

- Jsasll 5 kg
Ja sl

Second Mid-
Exam

Simple
Authentication
Protocols

Je AT Y S

asad)

A ks

Real World
Security
Protocols

4yl @Y Ssign

Aladl

Rl s 11
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= Information Security: principles and
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practice, Mark Stamp 2012
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Introduction to
NLP

o NLP tasks;
o NLP Applications
o The problem of ambiguity

o NLP tasks; syntax, semantics, and pragmatics.

o NLP Applications; information extraction,
guestion answering, and machine translation.

The problem of ambiguity

N-gram
Language
Models

e Language models.

e N-gram models.

e The role of language models.
e Simple N-gram models.

Naive Bayes
and Sentiment
Classification

o Naive Bayes

e Sentiment Analysis

¢ Naive Bayes Classifiers

e Optimizing for Sentiment Analysis

Vector
Semantics and
Embeddings

e Lexical Semantics
e VVector Semantics
e \Words and Vectors

e Lexical Semantics

e VVector Semantics
Words and Vectors

Part-of-
Speech
Tagging

e English Word Classes

e The Penn Treebank Part-
of-Speech Tagset

e Part-of-Speech Tagging

e HMM Part-of-Speech Tagging

e Maximum Entropy Markov Models
Part-of-Speech Tagging for Morphological Rich
Languages

Mid#1

Constituency
Grammars

e Context-Free Grammars
e Grammar Rules for
English

e Treebanks
e Grammar Equivalence and Normal Form
o Lexicalized Grammars

Logical
Representations
of Sentence
Meaning

e Computational Desiderata
for Representations

e Model-Theoretic
Semantics

o First-Order Logic
e Event and State Representations
e Description Logics

Information
Extraction

e Named Entity Recognition
Relation Extraction

e Extracting Times

e Extracting Events and their Times
Template Filling

Summarization

e Extraction-based
summarization

e Abstractive-based
summarization

¢ Single vs. Multi-document
summarization

e Indicative vs. informative

Document length and type

Mid#2

Question
Answering

¢ |R-based Factoid Question
Answering

e Knowledge-based
Question Answering

e Using multiple



https://www.upgrad.com/blog/text-summarization-in-nlp/#1_Extraction-based_summarization
https://www.upgrad.com/blog/text-summarization-in-nlp/#1_Extraction-based_summarization
https://www.upgrad.com/blog/text-summarization-in-nlp/#2_Abstractive-based_summarization
https://www.upgrad.com/blog/text-summarization-in-nlp/#2_Abstractive-based_summarization
https://www.upgrad.com/blog/text-summarization-in-nlp/#3_Single_vs_Multi-document_summarization
https://www.upgrad.com/blog/text-summarization-in-nlp/#3_Single_vs_Multi-document_summarization
https://www.upgrad.com/blog/text-summarization-in-nlp/#4_Indicative_vs_informative
https://www.upgrad.com/blog/text-summarization-in-nlp/#5_Document_length_and_type

information sources:
IBM’s Watson
Evaluation of Factoid Answers
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Speech and Language Processing”, by Daniel Jurafsky, James H. . el ) o elladll 3yl oSl
Martin, Stanford University, Copyright ¢ 2019. ( Sy Ol A ) : Dl
latural Language Processing with Python, by Steven Bird, Ewan ( ladll ) Ayl aalyall

Klein and Edward Loper, Copyright © 2019.

Speech and Language Processing”, by Daniel Jurafsky, James H. =Nl A1 sl o) =<1l
Martin, Stanford University, Copyright ¢ 2019. = ) % e ‘FJ - &)A} ’
( ceee ol cAualal)

latural Language Processing with Python, by Steven Bird, Ewan i i) adlge ¢ daig ST aa)yall
Klein and Edward Loper, Copyright © 2019.



http://stevenbird.net/
http://homepages.inf.ed.ac.uk/ewan/
http://homepages.inf.ed.ac.uk/ewan/
http://ed.loper.org/
http://stevenbird.net/
http://homepages.inf.ed.ac.uk/ewan/
http://homepages.inf.ed.ac.uk/ewan/
http://ed.loper.org/
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1-Third Edition Springer 2022
Francesco Ricci ¢ Lior Rokach ¢ Bracha Shapirg

2-Recommender Systems Algorithms and
Applications

Taylor & Francis Group,2021

P. Pavan Kumar, S. Vairachilai, Sirisha
Potluri,Sachi Nandan Mohanty

3-Recommender Systems An Introduction,

Cambridge University Press,2011
DIETMARJANNACH,MARKUS
ZANKER,ALEXANDER FELFERNIG
GERHARDFRIEDRICH

((ins of Lngial ) dusllaal) 5, aal) i)

Recommender Systems and Linked Open Data
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Lecture—Showing L))
Worked Examples
Socratic Questioning
Discussion-Based Learning
Project-Based Learning
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Lecture—Showing

Introduction

Oral Questions

Lecture—Showing

Structure of thesis

Paper Quiz

Socratic
Questioning
And Discussion-
Based Learning

Structure of
manuscript

Worked Examples

How to write
Introduction

Online test

Worked Examples

How to write Literature
Review

Worked Examples

Using terms in writing
literature review

Oral Questions

Poblem Identification
& Formulation —
Research Question —
Investigation Question
— Measurement Issues

Paper Quiz

Socratic
Questioning
Discussion-Based
Learning

Research Design:
Concept and
Importance in
Research — Features of
a good research design

Online test

Worked Examples

Mid Exam

Worked Examples

Collecting dataset

Oral Questions

Private dataset

Paper Quiz

Worked Examples

Public dataset

assignment

Worked Examples

Qualitative and
Quantitative Research:
Qualitative research —
Quantitative research —

Project-Based
Learning

Data Analysis

Lecture—Showing

Data Preparation —
Univariate analysis
(frequency tables, bar
charts, pie charts,
percentages), Bivariate
analysis — Cross
tabulations and Chi-
square test including
testing hypothesis of
association
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ey S. Academic writing: A practical guide for students.
Psychology Press; 2003.

(abeaal) ) dustil) galyall

All published papers from springer, IEEE, ELSEIVER are related to
computer science discipline

VR s c_gﬂ\ skl &AbAS\_g sl
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1-  Oshima, A. and Hogue, A., 2007. Introduction to
academic writing (p. 3). Pearson/Longman.

n LL. What is academic writing. Writing spaces: Readings

on writing. 2010 Jun 18;1:3-17.
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