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CRISP-DM methodology

Cross-industry standard process for data mining, known as CRISP-DM
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Source : https://amsterdam.luminis.eu/2018/08/17/the-forgotten-step-in-crisp-dm-and-asum-dm-methodologies/
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R & Rstudio AX]|

The R Project for Statistical Computing

Getting Started e Studio

« RO 712t A(IDE, Integrated Development Environment)

* RSudio, StatEt ...

. Installers for Supported Platforms
* Download R for Linux

Home] . &DWHIDHd R fCL(MHC} 0S X Installers Size Date

| d f , d RStudio 1.2.1335 - Windows 7+ (64-bit) 126.3M8B 2019-04-08
Download y EWH 03 R or Win OWS RStudio 1.2.1335 - Mac OS X 10.12+ (64-bit) 121.1 MB 2015-04-08
CRAN

RStudio Desktop RStudio Desktop
R Project Open Source License Commercial License
About R - o
Logo FREE $995 per year
Contributors
oD @D
Learmn More Learn More

Source : https://www.r-project.org/  https://www.rstudio.com/
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R / Shiny
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@ RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
Q- O &~ o0+ Addins ~
@] sta_1_t-testR @7 r_shiny 01.R @7 r_shiny_09 tabset_histogram.R = Environment  History Files Connections
. Q /- P Runtpp ~ - ~ &= | | [ Import Dataset ~ 3’
42 - outputistr <- renderPrint({ ~ % Global Environment ~
43 str(iris)
a4 1 Data
45 - outputfdata < renderTable (] -.:.I-d.l 6_Ob5' of 2 variables
46 colm <- as.numeric(inputSvar) Ofit List of 12
47 iris[colm] = [
43 1) [ This is headerPanel x o+
49
50~ outputsmyhist <- renderPlot ({ C @ 127.0.0.1:4208 * @ - n
51 colm <- as.numeric(inputfvar) e o 2o ASIEALE A AN S . » o S| EAS AL N ‘ ;
52 hist (iris[,colm],breaks=seq(0, m HH- =5 R EZANESANS Machine Learning Statistics, R B 2AIER Mathematics JAVA
="Histogram of Iris dataset"™, xlab=nameg
53 . .
D This is headerPanel
56
. Summa Structure Data Plot
57 - ) Tabset and plot of histogram Y
58 ## shinyApp
59 ) .
60 shinyApp (ui, server) 1. select input variables from dataset Histogram of Iris dataset
61
55:2 (Top Level) = Sepal.Length M
w
Consele  Terminal -
C/R/ 2. select the number of bins
+ output$myhist <- renderPlot ({ 1 100
+ colm <- as.numeric (inputSvar) I o
+ hist(iris[,colm],breaks=seq(0, max( 121 3 4 51 61 T 2
of Iris dataset™, xlab=names(iris[,colm 1)) §
+ 3.select the color of the histogram E
+ 3]
) Green o
> o Red
=
> #% shinyApp Yellow
> selected o
> shinyApp(ui, server) T T T T 1
0 2 4 6 8
Source :
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R2| Library= A= 2ot A2, AEoL7|0| /& 5tCt.

& notebooks-wih-r-markdown +

Qe 2[4 8- 0 A e
© | Image-graphics Amd « - | Environment  Mistory Git  Spark -
5 7 QR e - 0 ‘0 e 4oe = O [ fimponDataset | f uste
16 a . ) Global Enviranment = 4
:: Using Terrain Colors Yalues
19- e} - 49 chagter "layers®
2 image(x, y, volcoro, colsterrain.colors(108),cxes-FALSE) Op List of 9
21 contour(x, y, wolcoro, lovels-seq(3, 208, by-5), add=1HLE, cols"bromn") Functions
i; nqsg. ::-x.n; begin_figure function (x, options) ]
2 GINEY €020 columns function (n, aspect_ratio = 1, nox_width = if (n .. -/
box() :
dram_leoends function (...) I

25  title(main<"Moungs Mhau Volcono®, sub « “coleterrain, colors(108)", font.maind)

Movie explorer

Fillne - g ‘

Nirvman b of y Y cooe WORKSDACE

prnpiend - ¥ D ZIP explorer
Tornatoes h byt . *

rmarkdown

ggplot2

U O I B
e @ S et

N O 10 )
Ourrw o rveww e have L)

2=y

e RStudio

e Haidom ¢

R Packages

Console L R

Source : https://www.r-project.org/ https://www.rstudio.com/
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Shiny

Sh'l ny from@Studio

't": ICOC PANCREANC CANCER [DUCTAL ADENOCARCOMOMA) - GINOME VIEWER

LEGO Set Visualizer Explore the Data Q _LookUp on Brickset Website About v

o,
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Timeline:
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Ifi
[ [ | [ [ I I
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®
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& ®
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®

Architecture
Atlantis

Avatar

B ®
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Ben 10
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Books

Ruiildinn Set with Pennle

S R RE®

SuperZip example

Source : https://shiny.rstudio.com/

B8 Dataset
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ZIP explorer

|#” Visualize the Data
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Bus dashboard

Number of Sets by Year
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@ Stacked QStream  QExpanded

Shiny is designed for fully interactive visualization, using JavaScript libraries like d3, Leaflet, and Google Charts.
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Machine Learning concept

Machine Learning 7l 'd O|3H| & £ITt A| A& Demo A AE! pemo 1Y 0f| A 0|5 S £ &2
. . o ML vs DL R vs Python
v’ Linear Regression / Logistic / softmax
v Al, XOR & Deep Learning (NN for XOR)
v TensorFlow / Tensorboard Linear Regression CPPS—-AI-BDA?
Excel vs ML

v" NN, RelLu, Xavier, Dropout, and Adam

v RNN Basics

Source : 321. ML_concept_basic.pptx
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Python / tensorflow / numpy — Anaconda : spyder / Jupyter

Python= SHH| AF2 € O 2] Library 2 HHH 2|7t & X|
Anacoda £ 0| & & X|

UES BHS TS

(U“m&“ Y N&/} i

Sun many

astro Y- fhum \el\mrk,\ T, T~ more)

// \\

P ‘SH‘SQ% 4 o scikits-image ™

aﬁ //"/g ;Bokeh e S
- leawn

& Xmatplothb pandasu,,. ,QL

'\

sScipy — ?

o N N
P . NumPy (" ython ™\ symPy
Imﬂ -

D -

sl DASK
N“mb? IPython/ //a pgthon\ % JlLytEf

N

Source : https://www.slideshare.net/teoliphant/python-for-data-science-with-anaconda
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N _
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%ﬂoﬁ LU{qt :k:orm
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SQLAkhemy L% )3 *Scrapy

OW ' Qlask

dongo ' # ROFLI
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Al / ML = $/et Anaconda & %]

{D ANACONDA

Anaconda Distribution

The World's Most Popular Python/R Data Science Platform

Download

Anaconda 2019.03 for Windows Installer

Python 3.7 version

64-Bit Graphical Installer (662 MB)
32-Bit Graphical Installer (546 MB)

Python 2.7 version

64-Bit Graphical Installer (587 MB)
32-Bit Graphical Installer (493 MB)

Source : https://www.anaconda.com/distribution/

A

Jupyter _@( NumPy @‘ SciPy Q
e . spyder ) J L Numba
pandas | ) | € |V osauce

It Il A DASK LY BOkah . Hﬂlﬂw AN
&matplotlib .@n H,O TensorFlow CONDA
e, " J PN
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https://www.anaconda.com/distribution/

Anaconda Applications

[] olg

%) Anaconda Navigator

78 Anaconda Prompt

ﬁ Arduino

7 Atom

7% Eclipse Jee Oxygen

',_i Get Started With Oracle Database -
4 Git Bash

D GitHub Desktop

- Jupyter Notebook

% manager-windows - HI2 7}7]
2R R x64 3.5.1

£ Rstudio

#® Spyder

Source :

2 Anaconda Navigator

File Help

{D) ANACONDA NAVIGATOR

M Home

. Environments

-
W Learning

an Community

Documentation
Dewveloper Blog

Feedback

Yy o

Applications on | py27 v| Channels
& & o
®

H \ /7
Jupyter IPy =
b _ «
notebook gktconsole spyder

5.7.8 A 443 3.3.3

w/eb-based, interactive computing
notebook environment. Edit and run
human-readable docs while describing the
dakta analysis.

rstudio

1.1.456
A set of integrated tools designed to help
wou be more productive with R Includes R
essentials and notebooks.

Scientific P'rthon Development
EnviRonment. Powerful Python IDE with
adwvanced editing, interactive testing,
debugging and introspection Features

Launch

PwQt GUI that supports inline figures,
proper multiline editing with syntax
highlighting, graphical calltips, and more

@® localhost:8888/tree/ML 01

vscode - u ter
1.34.0 — J py
Streamlined code editer with support For

development operations like debugging,
task running and wersion conkrel.

Files Running Clusters

Select items to perform actions on them.

Jo0 ~ W/ ML_O1
O .
) & ML_01_from_01.ipynb

O & ML_10_allipynb
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Linear regression

* import tensorflow as tf & =2 T 1 =1 [l
og sge * 7T .' .’ - ¢ .
» tf.set_random_seed(777) # for reproducibility s . ik T e B :/:%/
:..'°:"/.~/:"’//. 1§l
o‘ x_train=[1, 2, 3] = T o | J k] e Ul -
e y train=[2, 4, 6] Wt T PRI [ || 47 P& &7
i —/‘,:f"/’"‘/} ' ; T
9' W = tf.Variable(tf.random_normal([1]), name='weight') w 5.-“*
* b=tfVariable(tf.random_normal([1]), name="bias’) Source : ** https://www.matlabsolutions.com/blog/tensorflow-linear-
regression-understanding-the-concept.php
9 hypothesis = x_train* W + b
|
0 cost = tf.reduce_mean(tf.square(hypothesis - y_train)) 6 sess = tf.Session()
e optimizer = tf.train.GradientDescentOptimizer(learning_rate=0.01) » sess.run(tf.global_variables_initializer())
* train = optimizer.minimize(cost)
* #Fit theline
* #range 1001: W 2.03->2001 W 1.993
 for step in range(2001):
sess.run(train)
if step % 20 ==0:
print(step, sess.run(cost), sess.run(W), sess.run(b))
Source :
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Al2| A=D1} XOR X

Logistic regression units

- 0

Input Output

or and xor
+ 1= .9 1+ -
o 0]- - 0| - +
1 0 1 0 1
Yep Yep Nope

Layer Layer

Perceptrons (1969)
by Marvin Minsky, founder of the MIT Al Lab

® We need to use MLP multilayer
perceptrons (multilayer neural nets)

Perceptrons

® No one on earth had found a viable
way to train MLPs good enough to
learn such simple functions.

Source : https://youtu.be/n7DNueHGkqE

xor 2 multi layer 2 7H5 3}LE, weight, bias S 3t& A2 3= giCt.

AN
see
SOUX
’r’;‘rr‘x{
0;0;0

AN

()

‘ output layer

hidden layer 1 hidden layer 2

input layer
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Neural net for XOR

126 | F20] 201240] WHSHHjd S 2, (2] 0[0|X| HlojE RS
188 | ILSVRC 40 £5HY HET, 201540 21710) 01| 532 M2t TP A P2 “1Y0| U2 SO WIS AAS TE3| LILE

Hed 43

00 m o wm 03 N4 015

1=

Source : 435 %, AMEN, ZG= #/2F LJO/EOF0] S, StZA AL, 2009

Source: 4352, AMEN, &= #/3F L/O/E OOl S, SHA AL, 2009

Source :
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Neural net for XOR

-3
X1
Z—Q

4

X2

(' 00 '\ weight (' 01 '\ weight 4 0 N
] 00 -5 1

01 2 -5 % ‘

10 2 -5 00 -5 1

11 10 0

bias bias
Source :
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Concept — Deep learning

input layer

hidden layer 1 hidden layer 2

Source : https://searchenterpriseai.techtarget.com/definition/neural-network
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Neural net for XOR

with tf.name_scope("layer1"):

import tensorflow as tf W1 = tf.Variable(tf.random_normal ([2, 2]), name='weight1')
import numpy as np b1 = tf.Variable(tf.random_normal([2]), name='bias1")
layer1 = tf.sigmoid(tf.matmul (X, W1) + b1)
tf.set_random_seed(777) # for reproducibility wi_hist = tf.summary.histogram('weightst", W1)
learning_rate = 0.01 b1_hist = tf.summary.histogram("biases1", b1)
layer1_hist = tf.summary.histogram("layer1", layer1)
x_data = [[0, 0],
[0, 1], with tf.name_scope("layer2"):
[1, 0], W2 = tf.Variable(tf.random_normal([2, 1]), name='weight2')
(1. 1]] b2 = tf.Variable(tf.random_normal ([1]), name='bias?"')
. hypothesis = tf.sigmoid(tf.matmul (layer1, W2) + b2)
y_data = [[0],
[1], w2_hist = tf.summary.histogram("weights2", W2)
[1], b2_hist = tf.summary.histogram("biases2", b2)
[0]] hypothesis_hist = tf.summary.histogram("hypothesis", hypothesis)
x_data = np.array(x_data, dtype=np.float32) G sl e
y_data = np.array(y_data, dtype=np.float32) with tf.name_scope("cost"):

cost = —tf.reduce_mean(Y * tf.log(hypothesis) + (1 —Y) =
tf.log(1 — hypothesis))
cost_summ = tf.summary.scalar("cost", cost)

X = tf.placeholder(tf.float32, [None, 2|, name='x-input"')
Y = tf.placeholder(tf.float32, [None, 1], name='y-input')

with tf.name_scope("train"):

Source - train = tf.train.AdamOptimizer(learning_rate=learning_rate).minimize(cost)
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Neural net for XOR

predicted = tf.cast(hypothesis > 0.5, dtype=tf.float32)
accuracy = tf.reduce_mean(tf.cast(tf.equal(predicted, Y), dtype=tf.float32))
accuracy_summ = tf.summary.scalar("accuracy", accuracy)

# Launch graph Hypothesis: [[1.02593222e-04]
[9.99915719e-01]

with tf.Session() as sess:
[9.099132166-01]

# tensorboard —logdir=./logs/xor_logs

merged_summary = tf.summary.merge_all() [ '019{5}18459_04] ]
writer = tf.summary.FileWriter("./logs/xor_logs_r0_01") G?qr?Ct' 0. ]
writer.add_graph(sess.graph) # Show the graph [1']

[0.]]

# Initialize TensorFlow variables Accuracy: 1.0

sess.run(tf.global variables_initializer())

for step in range(10001):
summary, _ = sess.run([merged_summary, train], feed_dict={X: x_data, Y: y_data})
writer.add_summary(summary, global_step=step)

# Accuracy report
if step % 100 = 0: h, ¢, a = sess.run([hypothesis, predicted, accuracy],
print(step, sess.run(cost, feed dict={ feed_dict={X: x_data, Y: y_data})
X: x_data, Y: y_data}), sess.run([W1, w2])) print("#nHypothesis: ", h, "#nCorrect: ", c, "#nAccuracy:

, a)

Source :
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C, S, C- S n,; n;
mput feature maps  feature maps feature maps feature maps output
32x 32 28 x 28

5x5
convolution \ O  fully .
connected
classification
Input layer s sa Fully connected
r ! - _% layer
= S o= | 13 —Class 1
o My e X Wavelet S = pras=sas ‘
X Xas ... Xau Scalogram$ - /,/ [zzzzzs i . Class 2
Reshape N - . Class 3
3+ o 5 H Softmax
Wi’ Wik von. Tm H~ :ﬁ - __._--—[F% —Class 4
Raw Data Convolution | A | Sampling

Source : https://deepnotes.io/ https://www.researchgate.net/figure/Architecture-of-convolutional-neural-network-model_fig4 322325843
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hi hello teaching

e text: ‘hihello’
e unique chars (vocabulary, voc): One-hot encoding

h; i, e; 1, O
e VvocC index:

hi@,; 1:1, e:2; 1:3,; 04 @
Q], # h 0 T

0], # 11
0], #e 2 —>

9], # L 3
1], # o0 4

[@; 1; 0,0, 8] [1, 0, O, 0, 0] [0, 1, 0, 6, 6] T[o, 1, 0, 0, @1 [0, 1, 9, 0, 0] [0, @, ©, 6, 1] [1’

® ® &6 © 0O O [0,
r t 1t 1t 1 e

(e,
[0,

-

OQPHQ
OQJ—‘QO
OI—‘PO&

-

-
-

-
-
-

A
-
-

-
-

1.12 worsan
* .28 n
1.23 white

| 4S dress

[1,. 0, 0,.0; 0] [0;:1;.6,60,0] [1,0,.0,80,86] [06,1;86,86,4606] [6,1;0,8@,0] [61,0 0,0l

0.06 standing
013 with
3,58 temms
1.8 racket
006 two
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0.30 green
009 behind
014 ber

Source : https://youtu.be/39_P23TqUnw 320. ML algorithm code summary
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S| (Excel E|F#=M) vs ML linear regression

Excel 2| H = mL Z 1}
X y| 8% zd 24 A B C
y
1 2 —|
2 3 312M A 122 WENy TR = 1. 1 25
3007 UEdEAR 0 116 o4 y=24x-08 ! 2
P 7P 0973 R I 3 “S"’(fg e b (
5 M ZEHEEAT 09 3064 06 print{"vour gcore W . e_ JISBSS'W”
3% o - T ' 4 hypothesis, feed dict={X: [[13., 2.]]}))
54 5 512 02 s 5 | | |
. 6 print("Other scores will be ', sess run(hypothesis,
L ' feed dict=(X: [[18., 7.1, [1.7, 8.11}))
Tet A3 B 52 = /
T 1 55 576 y=18+x173 + x2™4 8 5 62
K5} 3 15 o] 13 2 65 9 6 69 [95 975294 ]
3 Y, 15 7 91 Your score will be [[68.442358]]
1.7 9 59.1 10 7 76 Other scores will be [[100.62118 ]
A+ BE O tEAE P o9 9% A9 95% o1 950%8 9 95.0% 11 8 83 [ 46 523982]]
HE ] ; ] -
yEH 08 0766 104 0373 -32%8 1638 3238 1638 - 9 a0
X 240231 1039 0002 1665 3435 1665 3135  CA\anaconda\pytfworks/ mul-reg.csv

Source : 520. Statistics_R_ML.pptx / 312. DA_R1_concept.pptx, 312. DA_R2_code / 420.PL_R.pptx / A R=E rocxlsx /ML_01_from_01
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Cloud service2| £IzHAlIO|L} H|E EZ =X0]| otL| 2},

Enterprise T Infrastructure Platform Software
(lagacy IT) v (as a Service) & (as a Service) (as a Service)
. & — 0 -
Applications g Applications é [
2 i -
Security o £ @
£ e @ \
g 0 Al wm
Databases 2 Databases 0 ‘Ah
: e aa e
Operating Systems Operating Systems - | | J

Customer Managed

J .
Q |
] < |
. T Qa !
Virtualization 7 o : D)
O 1 | ()
= <
s a : v o
ervers 0 2 X ® B .
(D | ()
. 0 : ) X
Storage ) - 1~ 5 ? ~ | ’ |
0 5-: # .: !
| | N
Networking - | ; |
Data Centers
L i B [} Jre . il ellle ’ Al UUU
Source : https://mycloudblog7.wordpress.com/2013/06/19/who-manages-
cloud-iaas-paas-and-saas-services/ source : https://www.ebcgroup.co.uk/on-premises-vs-cloud

Source :
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L2 2 Eat 240A HES + A= 71X HS

47} LR LI} UB2IA A|7}E%(Marker Cap) 20,

1 =
Netflix ‘& & 2| UISEA0 =217 AZEEY 715 = & AT

M Netflix Market Cap
2 M Walt Disney Market Cap
Monthly Streaming Hours o
152.33B
Dec 2007-Dec 2015 120.008
>1,000x growth
90.00B
hgggggg§§'9222:::::M=zE::::z:aa?ﬁ s
g RRSARRRRRARRARAAARARRRRARRARRG Jul17 oct 17 Jan ‘16 Apr 18
https://media.netflix.com/ko/company-blog/completing-the-netflix- . o L = «aty YCHARTS
cloud-migration https://happist.com/559998/ 2 H}OF-A| O M- A EH =-BI Z E]| A T EF
Source :
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- £r2y Sy 2l
* Google (Google Cloud Platform), MS Azure , amazon (AWS), IBM Cloud
cLoup HBI= 1L 1oi01 seystol srg a7l goleR e . —
S ¢ G @ hitps;//aws.amazon.com/ko/ec2/2nc2=h m1#
. 2EHPE MH|A 272X (cs8) BB
. 22 A ™ 3 LEL HEAT AWS Marketplace
. WIS U (24 AL8)
o gk - 7| 92| Business Model, Platform &-& 20| Clf 5t Wako| AFE| 1,
- O|E 7|8t o ZFHO|M =2 A HMof uj2f =1t 7| 1{F HFE &
- CLOUDO|A| X2|e REat ot ez #& /T 7|Hel S&6t0 njet R 20| W Lot AQUX| Tt

* Hybrid 112

Source :
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Source :
https://m.blog.naver.com/PostView.nhn?blogld=jeong2091&logN0=221217046847&

proxyReferer=https%3A%2F%2Fwww.google.com%2F

Source :

HOW EDGE
COMPUTING WORKS

Edge computing allows data
frominternet of things devices

to be analyzed at the edge

of the network before being sent
to adata center or cloud.

EDGE

Local Processing

£

Corporate
Data Center
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Edge computing ‘2| (IDC)

- OjX| HFE2 “Za°HOIHE I‘E'.OHH Xa|, M&Estn, =412 3 E Ho|HE ZY HO|EMEL EFERE AEZ|X|0f] El{= H2
X|go| ojo|A R HO|HMEESE /4 E HA| Y EXY A (Mesh Network)”

. HIO|E|E X0 BRI E ARE X|Ho|M K2 5

et 710

o| HiE E2{E (backhaul Traffic)2 &

.ol MYe X2 37|o HEE, AEX|, YEYIS D 22 7|7|2 HOEIE HAHE loT 77| 50| $
. BlOIE{E OIXIOIA X2|E|D, HOIEIQ] HA| EE YR} HOJEME £ 2L ASIXE S
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Image Credit : GetbimagesBank

Source : http://www.itworld.co.kr/news/106579

Source :

FOG COMPUTING
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Thousands Cloud Computing

CLOUD | Data Centers

Millions

FOG | Nodes

Billions

EDGE | Devices

Source : https://erpinnews.com/fog-computing-vs-edge-computing https://knect365.com/cloud-enterprise-tech/article/246d1a71-e030-4a07-8026-
3b0da7f7f188/fog-vs-edge-computing

Source :
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Comparison crileria:
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Ecosystem fréWAVE'
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. SWOT Analysis Zig Bee®
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Y
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Source : https://iiot-world.com/reports/an-overview-of-the-iot-security-market-report-2017-2022/attachment/4layers-min/
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A 2AHE DEMO : SAI =M R code

=Q EAEMREL /€ sta_0 correlationR
€) sta_1_t-testR
- S € sta 2 anovar
. Eals OIFHE e gE E2gE :
SE tTest (RHE, HSEE, SHEZ) ) sta 2 anova 1R
* ANOVA (one-way, two-way, MANOVA) U sta_? anova twoR
© 2EES Pey/i € st 3 eas princompR 33 A2 ALZ S| M
. MEE 2N L EA XA ER
- : = ==
. A ) sta_3 fa_eigenvalueR
Kbt A () sta_3 factanal R
. miEAM 0 53 pca = AHEX|F AR
- 2 /OE 2HEN a.2-peatal « EM SMo| MEH
. EBX|AE (R) sta_3_prcomp.R REZH B . A
- THEHN €) sta_3_prcomp_ImR oZae
- HEEYN. ) sta_4 alphaR O} ch=36l1,
€ sta 5 tableR X gtHo|ct,

U sta_6 cross_tableR

Source : 430. System_demo_R_Python.pptx
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ﬁ sh_0 coveriance.R
85| sh_1_ttest.docx

€ sh 1 ttestR

€ sh 1 ttest 2R

E‘ sh_2 anova.R

E‘ sh_2_anova_one.R

€) sh 3 _pca_prcomp.R

€) sh 3 _pca_prcomp_0.R

€) sh 3 _pca_prcomp_2.R

€) sh 3 _pca_prcomp_3.R

Interactive visualizations

Shiny is designed for fully interactive visualization, using JavaScript libraries like d3, Leaflet, and Google Charts.

SuperZip example Bus dashboard

Start simple
If you're new to Shiny, these simple but complete applications are designed f

Iris k-means clustering Telophones by region

- e
- . t .
. o *

) .
- . M o .

o dzpe

Movie explorer

[ This is headePanel N
s O @ 1270014208
MEEABLAE

Machine Learning Statistics, R

This is headerPanel

ITEE ST

* e Emm

Mathemathcs 18A » 7

e A e o ams i
€ sh_4_reliability.R i Lt v SN | mest et s by e ook | P
. o I O lg.": e /) 1. select input variables from dataset Histogram of Iris dataset
E‘ sh_7_linear_reg.R e P e Sepai.Length .
E‘ sh_7_linear_simple.R 2. select the number of bins
1 m 100
E SI-I—B—I Dgiﬂic.ﬂl 1 mn Fil n 41 '.‘I') & | an "M 1 B‘ 2 T
— Kmeans example Telephones by region E
d.select the color of the histogram IE
O Green w o
. = Red
C:\R\work_r\NP_Shiny S
O selected o
‘ 2 . . .
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- A|AHE! DEMO : (Python, Tensorflow)

* Linear Regression

* Logistic / Softmax

* CNN

* RNN

» TensorBoard (anaconda/py2.7 )

- SAH/SH 7|8 (excel) vs ML

layen)

blasl
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. DZW7}X| /88 /BDA /Idea /O8] 2|t X8 R A} ots G4y \
Process Innovation
N 7IE YT M2 5 + CPS/e-SCM
> M ofsH > N8 > 7 =H > nEst > - ERP/PLM
« MOM
< o o = = DadolD QC 7 tools
%HI . OHI 7' I_" ) | 7|'|'_' oﬁl T™=dgT Prob|imjsj;|ving
o . 3 L=
=M Vector, &3 7i'd o‘.LEk"A CHo| ELAqof 6 Al b ]
* Data Mining | sy A BIA Big Data @ine
TEMA M Analytics Material + 2
EEEETE T L Connect
EEIEE *| Open source 0|5 ‘ Al ML 0|8 M= ofolr]of
*| Cloud &2 o * Cloud
| ME2 171K * |loT
: : (4] * HMmI
Al | *| Al. Machine Learning ZZMA SHMAHT &M * Robot
ML || A3l Case-study ‘ (use case /Y Q)

Source :
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CIOJE| DZH7tX] Idea 7HY Process ( 0|5 > Idea > 8€ > BDA E&8 )

M2 7K A2 28 Al Startup 7| & E=5l1 hardwareE &6t o3 w3

= =1
BENEREES
= [ 0 I I= iﬂ E
& Flow F0[Ef2t cEL |53 e}
_ Business Data Data X .
CRISP-DM understanding understanding> Preparation Modeling Evaluation Deployment
70 Process Z|= ols| 2 m/7| =0}
« Digital Technology « Design Thinking — -
. J7HO| Q7 W3} . qIZH Z7H « Digital Transformation * Smart : Customer Value
. Z7Wo| W3} . 0}0|C|0] / use case - JeF e 47 B - Business Model
« Disruptive Innovation - 248 AT HAE =8 - P/S/D/O
- 8% : use case pilot
Data Source =4 /8¢ MEE 10174 71X
* 3D Model - Data Source + ML - T2 M A H (OE)
* Image, Text - 8% (Data + H/W + New product
* Video, Voice + Man + Connect)
Source :
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JCIolE =t= X CIXE 2= g5 Het

= =20 e

HIOIE| S ZE017| ?let SO22 ZE2= o 2t HIO[E 29F, Lots 42| Hel2 T2 &, AHEX 2H 2
AMAEIC 2 HS{7FHAM 23 x| (1dea) 70 E

1) HIG|O|E{, &2 Al2| U H|0|E| EMo| Z Q% 0|6 3) ADIETMEZ| HA|, use case”| Bt HI =Y & M wiot
- BIH|0|E, Al, Cloud, lloT O| 3} o MZAHY HEZS 2 use case
- HHO|H BM &2 53 -HI0lH =4 & (QC 7 Tools, APQP, 6A| 10}
- HZE=Y 7|E 28 Ate| 2 AAHE - DENAE M (AR €, *7t H Risk 22
- HIH|O|Y 240| 5273 0|F - AOIETEZ| AHA
_MERH|RLA BEO| 20t/ M2 172 JHK| - lloT G| O] Ef O & 2% Monitoring
- A0FE I E 2| @} Simulation, Control 2 - AMAA R KHR K| QFALRE S D 2o AL X Mot SR
- AH| of|X| GH|, o A4 X| HZ A Ot /=t d Mg
2) H|O|E| B M o| Si%t M2 2|5t T2 M| A 0|8} * ERP, PLM, MOM, Shop control 1} 2G| O| B A A|
- Hz=2T0| HE0| 022 0|7 4) Ho|E &M 7|1 (S A, Al, ML)t =213 o] i
- OO ZM A MBS fIot ZENA
_C|X| & 7|=1} OOl E{ &AM 9| O[3} - A4 SAHZEA Quick review
« M8 OIO|CI =& - Matrix, Vector, 5| O|E{ Array 7 &
-HO|H3t/ X3t/ 88 A ADIES} - web, CLOUD, Edge computing 7} &
« R/ Shiny /Al ML7H'E
* Python, Tensorflow Z 2 1 & Xt 0|5}
- OOy &M &1t 58 0|3}

Source :
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CIXE 29X o] =39 AHS0| MZF 7HA]

- BDA Of Clj'et 7 'E H 2 (video clip, Arduino X&)

- BDASEM 7|2 & Open source S5 H| &
v SH7|2,om&ML7HE
v RSAEM,MLE 2IStpython ZE

v AE2XHHO|shiny E& (0| 271 ], &M

- X &F 2|etDesign Thinking(RSE, MLEHE Idea)

v D74 7}X| 3, Idea & Pilot
v LCIXE7|=EE

v HO[E 2 EAEBSLTIREE, MLEE Idea

Source :
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Open sourcel| 7tX| EAN} & (

3 Freei OF)

Freet=

Source : https://dataflog.com/big-data-open-source-tools/os-home/

& C ® F2 2% | infocern.ch

2l = ool = < L O| El HI{ A =L . . .
o Iz - = .
web] A[Zt 2 C2tO| =& (www) 1989 CERNS| &l B LA 2] i http://info.cern.ch - home of the first website
— =
o [=]8
* 1990 L|;=| —*—' —;F—-gl _I'i! AI-OlE 7H = From here you can:
* Browse the first website
* 1997 NETFLIX' 1998 Google' 2012 CNN/AI' 2010 InStagram * Browse the first website using_the line-mode browser simulator
e Learn about the birth of the web
e Learn about CERN, the physics laboratory where the web was born
* The Big Data Open Source Tools Landscape (2014)
Data Analysis & Platforms % Databases / Data warehousing ¢ Globalsps In-Memory
Open source g o | S cassanarahStOTE [ W" ||, * Open content
A Dremel INFOBRIGHT s()l ]TC
" @ "3 INfinis.r » 12 hazelcast °
%’I‘ APACHE Sg::ﬂgi InflnlDB fraks I) H“’t”'““‘“t Me 7’%5 Drlzzle o Open Data
HD| DRILL dna i
wANG | i | SR ) ! ORACLE HyperSAL 0 7) e * Open Research
Business Intelliaence Data Mining “"' g B;l'q Dyozmzsneg.rCh G&?esy;&%gsi QM progm:nm'.:g ® Open BUS|neSS
PEED ) rapiominer . SNME|| > | e | (R Julla
talen 9 Jaspersoft P/l RN Solr ~ il > Data aggregation ¢ Open Access
» SPOgODI @pemaho [EdDX OBIRT @\bgaware SU JJJD' Belasticsearch. m"‘”’“ NTEF b O . Open Hardwa re
KeyValue - Document Store __Raven 08 Graph datab i 0
ETE oveldh | I Coucnpase ﬁcc oo Opemﬂ?:vcl T e Open
& redis Chordless gm RaptorDB tthdjon™ @ ’ rea VOLTDB e Y e
' ", m 5 arksee Multidimensional
- db ‘:Cou(hDB . Ini umo(mph oo f:|S
. LICN dbaobiectsObleC“ databases C b §gl\pache Kafka 8SciDB
mact Voldemor NLUHOD Ntvn - 8
s | B evimorjeet A e |t ERN ¥ runcsp o retomen|
%Q{gmm Magma s ‘ Jeqodb | Multimodel XML Databses Grid Solutions
S.T.S5% #>HyperDex /,,—u. © PERSEVERE eDB @) ArangoDB || @Istdb 8 ée Qizx
.&penLDAP MIQLECT = e (e
et @22... | &, /000, §® NDatabase | M| codiupy HOUWBISE | Gaimey
* github
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parking lot buginess
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rot

- 2HsiZES ¢
(7 Steps, TRIZ) +
- CiFSt CIX|8® 7|=

L 2tE wE

. Pilote2 M=3H A

b

want ?; S 0
become
w”h ce ember?” 3

L

Ll E L

_.l,
I/ @ N water gpra
\acknowledge F ) /(,5_?%

Source : how to apply ai in business, https://youtu.be/N_eHmaRf9T4
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https://youtu.be/N_eHmaRf9T4
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v EZRHAEA

. (7HQ!) 7HX|e] A2 2 2 2 Open sourcel| &2 1 2{sl| HX}.

v |Digital| + | 9& k| H/W } JHuman

Source :
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41C|0| Ef AbE| R9F

M Baseline X\t& =™ . 24tE

¢ DuPont : R&D &= o
XtAtst 70 AH Formula S Recipel| Base Case =&
AR A|7E25%, A4t H=E 10% up

- KONE: &2 loT2 ¢4 & AL HEE A HE 7HHo 2&,
Zb A2|H|O|Ef AA|Zt 25 AEH , Machine to Machine &

« Daimler: A2 S AT MASHO| o 2H7HH| HH2FE H&

« Woodside : Engineering X|4] Xt4

Al
A 2= (Willow), ‘47| X|2] 2 B9 24 (IBM Watson,

=
o
)é_lj

Cognitive Advisor : *
https://www.ibm.com/watson/stories/woodside/ )

« T-mobile : EA1A HH|, H|Z &1 2t (Cognitive : 2t SAIE
HI A 2 5t&, visual inspection, CtH|L} Zt= A&, Drone)

» Mitsubishi : CHd EHE =4, Project A<f Risk B7} 22| /
Asetel 24/05 7 (/4 8, 28 L M, tA/EE

HAX|ALY HO| T, Risk H7h

* The North Face : 17t 0§ & & AH[Z, COMPASS, 14 EH
Al

« Verizon : KA MH|A HlE 04 4, 1A
=M 0| Z 7|8t Self service, B0l X
124 2OA| Watson Virtual agent O|-&

X| ¥ Al Smart cell center / 128 A&

—_

M=
« 2H| 2 HAL XA Ol AL
« H7/2ket Plant OHH, RE 4Xl, 2LEH HA
z { ZHo 2 HEf OS5t £[H 2 =4 &F,

=
378 H|0|Ef 2-& Predictive Model (Deep Learning) + Control

u
>
1>

ot
1

l

« X}ZF Xt Robot / LA =83 HAE

= —

+ OFRL| SEFEIE ST : (UHSe: HEA 7o, T= X))

Source :
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41C|0| Ef AbE| R9F

amazon Deep Learning : * https://youtu.be/RonzxMpdTDk

- Eyes & Editors : =¥ (1995)

- BohU|E = A S O E, Rating (IHE 35 %)

- Fe Y HIS AR NS/ EFKVARER /EEHIS

- amazon alexa (&8 MH|A : S8+ A 2 'd+cLouD) EFALO| A

off = 2= 0| A alexa api O] &, amazon Go

- 72 AlQ| BIHO|HE 282t ¥ &4
« MEAQ MOHA 4 AF
« IBM St&(Watson) 2| & K| &
- ERIHE &%t F7t o|= At

- CIX8 dA2A O

T=
- 1= FL0E AH[A
- At UH / RtE =R
- 2Ed=x 7|2 08 §HY
- Google Deep Dream : 18, &4 A|, 2t Ao &

o NZEOF 4Ol &M =28 : * https://youtu.be/LMOBEb cH2w
vEIER 7t AF7] ;. HIO|EE 0|8 S22 Hay 57|
vHIEN S22 A" (0|0|X| BIH|O[E )

v w7 gL (Bl Y HolH )

. 3% Big DataS L/ M4t

- O -

1o

Al(

Al (BM 231 A|AHE XE|

— O —

M

https://youtu.be/rtuCX5vDnLU
v BEEX| 7 AEZ 7] 0| H

)

Source :
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https://youtu.be/RonzxMpdTDk
https://youtu.be/LM0BEb_cH2w
https://youtu.be/rtuCX5vDnLU

41C|0| Ef AbE| R9F

= Lot 22| : https://youtu.be/rtuCX5vDnLU
HE Lot 2|0 [HE SE = =2 Trend: EE ‘=7l &L 7|7t
S Y LineOlM = ZEO| Holmete 2 xX|
Ats Xel @z 52 HO|He| 2F (Lotno HX)
OOl o 22| 27 Q1A 2= H|0|H X2| Z2AM|A Hig
A2 Y2H A= dHNM(coa) N2l & BE (128 2 8)

Lo
IT 4,

’

: https://youtu.be/VSheDrrilmw

SH X2, F20|d #2244, HE =T A
= 3|
=

HOJH 22| & Rt == M2 2

AH| SX|E 4 A B WZE : https://voutu.be/VSheDrrilmw
Hybrid 2 & (YHtA DBl Bl D EhE HH|o| Jet AL

—
SH[| HE, ZHO[ F2[H Sd1 7 (EH| AlA, 7t &, 28
AlE)E 2EO| LY

2 0|y Ael= &4 1tA O] B 0| A

AH| | X| 2 : https://youtu.be/rtuCX5vDnLU

é)l-'oﬁll_%'__—li = o _gxo-l(}"*-l A |
MoAd BS (A2 2T [AAZM0A A EZF Ol 5 M A|)
Source :
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https://youtu.be/rtuCX5vDnLU
https://youtu.be/rtuCX5vDnLU
https://youtu.be/VSheDrrilmw
https://youtu.be/VSheDrrilmw

41C|0| Ef AbE| R9F

S| 2] AFE| : https://youtu.be/bY6ZzQmtOzk

« BDObank: Al7|, 28 2| ZX|

o Starbuck: &S Of& X &EH

ozt

Prescriptive (&3 2% Z

)

=
- O|O|E 49| =& ¥Z : Descriptive, Diagnostic, Predictive ,

Big data application domains : https://youtu.be/bY6ZzQmtOzk

Healthcare / Education / Marketing / Telecommunications
Ecommerce / Media & entertainment

Government

BMW : * https://youtu.be/SUIlcf2U6pu4

 Virtual world

Source :

SIEMENS : MindSphere (£&M S5Al)

GE : Digital thread ( Product lifecycle & 0| A] Ci| O| & 28 )

Adidas speed factory : 3D Printer, Robot O| & 11 X532} Sl SrH&E 4 At
/ Digital Clone Factory, Sf &M A cell (O] 2 Sl SO A|H R E
)

PTC : ThingWorx Platform

WAMNST 4 viree acAbemy
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