Limited Mobile Signal. Please use
32 Sockets. But please bring your own charger.
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Python Data Structures
Regular Expressions

CUHK MSc Data Science & Biz Stat. Program
STAT5106 - Programming Techniques for Data Science
Week 3 @ 26 Sept 2024




The exg data | explosion - fuelled by internet of things and
the use of connected devices - af sked at in the context of one day

DATA EV

See whether we
l can obtain...
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Data Analysis flow

Data Analysis Visuals
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Data Analysis flow
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Data Analysis Visuals
e Xxlsx e Excel chart
® Csv e R ggplot
e sas/bdat e SAS VA
e SQLdb e Python
e Datalake @ gsas matplotlib
e HBase SPSS e Tableau
e jpg e PowerBlI
e mp4 pﬁon | e Google
o ... ’ b DataStudio
[ J

,



What is BIG DATA ?

As of 2011, the global size of

By 2014, it's anticipated

40 ZETTABYTES It's estimated that dattla int h:atltr:::eare was there will be
(43 TRILLION GIGABYTES | 2.5 QUINTILLION BYTES estimated fo 420 MILLION
of data will be created by [ 2.3 TRILLION GIGABYTES | T e 150 EXABYTES WEARABLE, WIRELESS
ﬁgzet:,f:‘ Vocres of 300 22 e of data are created each day [ 161 BILLION GIGABYTES | HEALTH MONITORS
4 BILLION+
HOURS OF VIDEOD

are watched on
YouTube each month

MO

400 MILLION TWEETS

are sent per day by about 200
million monthly active users

P gy FOUR V,s
K

6 BILLION
PEOPLE
| have cell
phones

30 BILLION
PIECES OF CONTENT

are shared on Facebook
every month

1IN 3 BUSINESS

Most companies in the
U.S. have at least
100 TERABYTES
(100,000 GIGABYTES )

of data stored

WORLD POPULATION: 7 BILLION
break big data into four
Velocity, Variety and Veracity

Modern cars have close to

The New York Stock Exchange Poor data quality costs the US

captures ] UU SENSURS LEADERS «economy around
178 OF TRADE trat monitor tems such as kA $3.1 TRILLION A YEAR
|NFURMAT"JN Ul i tirg pressire they use to make decisions

during each trading session

VI:}I?S‘I:SI;Y Zﬁﬁiiuuu ITJOBS ‘:/ RESZ*ZSSEEFNTSQ veraCity
I \d : : | . UNCERTAINTY

STREAMING DATA e Unt St v OF DATA

in one survey were unsure of
how much of their data was
inaccurate

By 2016, it is projected
there will

18.9 BILLION
NETWORK
CONNECTIONS
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anozseaes QR GG RRREE B

Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, IBM, MEPTEC, QAS
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C Dq;a

Develops the work

User

Basic Hadoop Architecture

Master(s)

Slaves

Hadoop Cluster

E linkedin.com/in/vutr27

Spark
Application

Spark Distributed Architecture Component

S APACHEJ\Z

oark”

Consists i i
of Unified endpoint for
S all Spark operations
A\
A4




Algorithm: (coding in previous lesson)
A set of rules or steps used to solve a
problem

Data Structure: (variables)

A particular way of organizing data in a
computer

NOW more Data Structure

(Big) Data

In Python

Tuple / List /
Dictionary

Series / DataFrame in
Pandas ¢ 4 Dm”mvwr%

Array in Numpy

Algorithm

InR

Vector / List
data.frame / tibble /
data.table

Matrix




Structured Data vs Unstructured Data

Structured Data @) Unstructured Data

co|u<\‘ Can be displayed Cannot be displayed
o U W inrows, columns and in rows, columns and Primary Key Products
0o CoEdns D & a0 relational databases relational databases Partition Key Sort Key Attributes
/ 1 JohnHolland  Boston Celtics  30.0 SG 270 - l ) l I—A—\
3 ) e) Boston Celtics NaN PF 210 o
4 Te ’ Boston Celtics 12,0 PG 220 1 Odyssey Homer 1871
5 JaredSullinger Boston Celtics 7.0 c NaN = Y
6 E\ranmrnef Boston Celtics 1.0 SG 270 Numbers' dates Images' aUdl?' VId.eol —_— 2 6 Partitas. Bach
and strings word‘processmg files, P partta
o6 e-mails, spreadsheets p Thokid 2918 Cuapn

Estimated 80% of
enterprise data (Gartner)

Estimated 20% of
enterprise data (Gartner)

Requires less storage Requires more storage

More difficult to
manage and protect
with legacy solutions

Easier to manage
and protect with
legacy solutions




Start Coding...

Please access...




Python Expression Results Description

Tuple-x = (1, 'a', 2, 'b’")
o cannot be altered len([1, 2, 3]) 3 Length
L]St "X = [l ’ 'a' ’ 2 ’ ‘b’ ] [1,2, 3] + [4, 5, 6] [1, 2, 3,4,5, 6] Concatenation

o can be altered

L. ['Hi!'] * 4 ['Hi!', 'HiY', 'Hi!", 'Hi!") Repetition
Dictionary - x = {‘a’: 1; ‘b’: 2}
o Collection of key-value pairs (1, 2,3) True Membership
@) X. keys () = [ ‘a’ ; ‘b’ ] H for xin [1, 2, 3]: print x, 1-2:3 Iteration
x.values () = [1, 2]
Note

o string = tuple of characters
o Tuple & List can use slicing properties (x[0:5])
o List vs Dictionary
m List: A linear collection of values that stay in order
m Dictionary: A “bag” of values, each with its own label
o Dictionary input = JSON




Shorten For loops

NOTE: This is not R - NO VECTORLIZED CALCULATION ! until you have pandas and numpy.

e Map
o Map (function £, list) = output each f(x) in list
e Lambda = one line function
© my function = lambda a, b, c¢c : a + b
e List Comprehensions
© my list = [number for number in range(0,1000) if number % 2 == 0]



Start Coding...again

Please access...




The concept arose in the 1950s when the American mathematician
formalized the description of a - An area of Math Logic.
Very powerful in string searching and quite cryptic
Fun once you understand them
Again, further

Basics

Matches any character
* Repeats a character zero or more times
+ Repeats a character one or more times

? Appears a character zero or one time only




Regular Expression Cheat Sheet

\s

aeiou]
~"XYZ]
a-z0-9]

— o/

2

+2

Matches
Matches

Matches
Matches
Matches
Matches
The set

the beginning of a line
the end of the line

whitespace

any non-whitespace character

a single character in the listed set

a single character not in the listed set
of characters can include a range

Indicates where string extraction is to start

Indicates where string extraction is to end

Repeats
Repeats

a character zero or more times (non-greedy)
a character one or more times (non-greedy)

More Example in the jupyter notebook...

Use in python

import re

re.search (pattern,
re.findall (pattern,

text)
text)




Data Analysis Process

Exploratory Data Analysis

Data Analysis Visuals

| StatsModlels mat p ,t' i b

pandas h%f

Yit = 0'Tie + pi + €

Statistics in Python

re / urllib /
beautifulsoup

Week 5, 6



Please check the link of Assignment 2



To be continue...



