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input = set of points:
P1:P24P3: P4, P5: P6s P7, P8+ P9

output = representation of the convex hull:
P4, P5, P8, P2, P9
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Algorithm ConvexHull(P):
Input: A set P of points in the plane
Output: A list L containing the vertices of CH(P) in clockwise order
E --> NULL
1. for all ordered pairs (p, q) Exist in P x P with p not equal to q:
2. do valid Exist in true
3. for all points r Exist in P not equal to p or q:
4. do if r lies to the left of the directed line from p to q
5. then valid Exist in false
6. if valid then Add the directed edge pq to E:

7. From the set E of edges construct a list L of vertices of CH(P), sorted in

8. clockwise order

P

convex

not convex
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Algorithm ConvexHull(P):
Input: A set P of points in the plane.
Output: A list L containing the vertices of CH(P) in clockwise order.
1. Sort the points by x-coordinate, resulting in a sequence pl, p2, ..., pn.
2. Put the points pl and p2inalist L, ., with pl as the first point.
3.Fori=3ton

4. Appendpitol

upper®
5. While Lupper contains more than two points and the last three

points in L do not make a right turn

upper

6. Delete the middle of the last three points from L.

7. Put the points pn and pnl-ina listL with pn as the first point.

lower”
8. Fori=n2-downto1l
9. Appendpitol
10. While L

points in L, do not make a right turn

lower®

contains more than two points and the last three

lower

11. Delete the middle of the last three points from L__ .
12. Remove the first and the last point from L_ _ to avoid duplication of
the points where the upper and lower hull meet.

13. Append L tol

14. Return L.

and call the resulting list L.

lower upper”
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POPULAR DATA MINING TOOLS

IBM SPSS

1BM°S STATISTICAL PACKAGES FOR THE EASE OF USE HAS MADE PYTHON
T SOCIAL SCIENCES IS A =IT ONE OF THE MOST EFFECTIVE DAarA
FOR LARGE - SCALE PROJECTS MIMING TOOLS

RAPIDMINER

SAS

THE DATA RINING TASHS IN SAS
ARLGREAT FOR CNTORPRISE
LEVEL WDk

PYTHON

KNIME H20

KNIMES USER FRIENDLY FRAMEWORK  WITH CUTTING-EDGE TECHNOLOGY,
FOCUES ON DATA PIPE-LINING AND HEO HAS AN ENTHUSIASTIC USER
INTERACTIVE TABLES

COMMUNITY

H,O

spaik')

orange '

-

ORANGE

FREE AND IDEAL FOR BECINMERS.
ITHAS PREAINSTALLID DATA
MINING WORKILOWS

SPARK

SRR ALLOWS YOU TO FLOAT THROUGH
OCEANS OF COLLECTED
DATA WITH CASE

RELATIONAL VS NON-RELATIONAL DATABASES

Feature

Data
structure

Language

Scalability

Perfarmance

Security

Use cases

Relational databases (SQL)

Organize dala inlo tables with
rows and columns

Strict schema

Data resides in records and
attributes

Structured Query Language (SGL)

Scale vertically (more computer
power to a single server)
Harizontal scaling is
challenging and requires
additional effort

Perform well with intensive
read/write operations on small
to medium datasets

Can suffer when data and user
requests grow

The integrated structure
provides better security

ACID compliance is preferred
for applications whare database
integrity is eritical

Complex saftware solutions,

eCommerce, tinancial applicatians

Man-relational databases (NoSQOL)

Varigus query languages depending on the

Storing and scaling unstructured data, MVPs
far startups, sprint-hased Agile development

Use different dala models like
o document-oriented,

oF QLT — pgo 0 ylad — (Iunw 41yl \ ’
=)

v key-wvalue,

= graph,

s wide-column
Stare unstructured data
No fixed schema

data model

Scale horizontally (add more servers)
Share data between servers,
decreasing the request-per-second

rate in each server

High performance with distributed

design

Provide simultaneous access to a large

number of users

Store unlimited data sets in various

formats

Generally weaker security
ACID guarantees are often limited to a

single database partition

Same DBMSs offer advanced securily

features for compliance.
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So gali e gl 0 dlen el L oS
oeS las, *DBMS

MySOL

MariaDa

Oracla

SQLite

MongoDE

Cassandra

Elasticsearch

Amazon

DynamoDE

Database
Type

Sl

soL

Multi-rnadal,
SoL

Object=
relational, SOL

T-50L

SaL

NoS0L,
document-
arlened

NoSOL,

key-value

NoSaL,
wide-column

MNeS0L,
decument-
ariented

MoSaL,
rial-time
databasa

MaS0L,
key-value

Data Type [
Licensing Scalability AL Sl
e Supported Curve
CHU i
Wertical Structured.
Generally Public Mild
ke complex s2m|-Eiructurad
GHU
Structured.
Gener_allv Fublic Verilcal semi-structured Mild
License
Structured,
Proprietary Bon W'rll:.l E semi-siructured, ard
Haorizontal)
unsiructured
Structured,
Open-saurce Vertical sami-sirecturad, rd
unsbructured
f Structured,
Proprictary ::r:;:l; semi=-structured, iard
unstructured
Struciured,
Public domain Wertical semi-sirpctured, Milg
unstructured
Structured.
55PL Harizontal sami-sirectured, Mild
unslructured
Open Structured,
[l e Harizantal semi-structurad, Mila
B5D 3-clause
unsbructured
Structured,
Open-saurce Harizontal sami-sirectured, fard
unslructured
Structured,
Open-saurce Harlzontal saml-sirectuned, ard
unslructured
Structured,
Dpen=saurce Harizantal sami=siructured, Mild
unsiructured
Structured,
Proprietary Harizantal semi-strectured, Mild
unslruciured
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