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Mo dau
Muc tiéu cua Khoa hoc di liéu

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Cau hai
« Vai cau hdi ma mét hé ra quyét dinh can phai tra |oi:
» S phat trién vé doanh thu clia cac clra hang cla toi theo thang, theo
tlrng clra hang nhw thé nao?
« Ho so cla céac khach hang chii yéu cla t6i [a gi? Dwa trén thong tin o

toi né N

« Cac 3 cO thé xem
xét t
. ~N oA N o
-tew The hien qua dir lieu rosiman
« Néu 1, lieu ho ¢o

kha i\ /
« Cac cau hadi nay thuwdng:
« Cuthé
- Doi khi dwoc thé hién trong nhiéu cach héi khac nhau.
« Khéng thé biét trvdc
- Mot ban bao cao don gian la khéng du théng tin!

D SOICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Khoa hoc dir lieu (KHDL) la gi?

Machine Maths_&
Learning Statistics

- Data
Traditional Analysis

Software [

Khoa hoc dir liéu [a nganh
hoc (khai pha tri thirc) tu dir liéu.

Data science is
the science of learning from data.
(David Donoho, Stanford University)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac muc tiéu cua Khoa hoc dir liéu

« Cac muc tiéu cua khoa hoc di liéu co6 thé dwoc gom thanh:
« M6 ta (Descriptive tasks)
« Dy doan (Predictive tasks)

. Pé dat dwoc muc tiéu nay thworng phai thwe hién qua cac buéc:
* Thu thap di¥ liéu (Data scraping)

« Tién xt ly (pre- processing): lam sach (Data cleaning), bién dobi
(transforming), va tich hop di liéu (integration)

* Hoc may
* Trwc quan hoa (Visualization)

 Khoa hoc di¥ liéu c6 thé ap dung véi nhiéu loai (kiéu) di liéu
khac nhau

« D@ liéu tho (sd)
« D{ liéu van ban

- D{r liéu &nh, video, do thi, ...

s=ew=  \|EN CONG NGHE THONG TIN VA TRUYEN THONG
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Quy trinh: hwéng tim kiém tri thirc

Phan tich, Ra quyet

kiém dinh dinh

gia thuyét, (Policy
Decision)

Tryc quan
Xt ly dit liéu hda va hiéu

Thu thap
dir lieu

70-90% ca qua trinh

(John Dickerson, University of Maryland)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Quy trinh: hwéng tao san pham

Business Analytic
understanding approach

Feedback

Deployment

DEF:]
preparation

Modeling

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Data
requirements

Data
collection

Data
understanding

(http://www.theta.co.nz/)
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M6t s6 nén tang truc tuyén cho cac cudce thi KHDL

. nuggets

Analytics, Data Science, Data Mining
Competitions

Your Home fors

)
Notable Recent Competitions Data SClenCE,\\

e GE NFL $10 Million Head Health Challenge, for more a
diagnoses of mild brain injury and prognosis for reco Kaggle helps you learn, work, and play ."
following acute and/or repetitive injuries. N Qj

Create an account

e GE Hospital Quest on Kaggle.
Your challenge: Contribute to the design of the ultimate patient
experience. Prize Pool: $100,000

e GE Flight Quest on Kaggle.
Your Challenge: Develop a usable and scalable algorithm that de
real-time flight profile to the pilot, helping them make flights mo
efficient and reliably on time. Prize Pool: $250,000

Competitions » Datasets » Kernels »

Climb the world's most Explore and analyze a Run code in the cloud and
elite machine learning collection of high quality receive community
leaderboards public datasets feedback on your work

e Heritage Health Data Analysis Prize ($3M), can admini
health care data be used to accurately predict which p

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dir lieu & dau? Cac mang xa héi

EACH DAY

faCEbOOk Pages have created
5.30 bilion
e S

of fans

- ™ Taylor Swift d4 thém 4 anh mdi.
4 Thang 4 luc 195652 - @

>
les »

S

35 million

What an unbelievable run we've had with update their status

these memories & all of you. #iHeartAwa

‘ ‘ Basit Alvi @bpk69 - 6m
Swiss banker whistleblower: CIA behind Panama Papers cnb.cx/1WpVjgK

View summary

“\ Violamagic @TrautCarol - 6m
f‘{; B Why The Panama Papers Scandal Is About Cheating School Children

educationopportunitynetwork.org/why-the-panama...

View summary

7,174 Tweets sent in 1 second @ B e

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dir liéu & dau? Tin nhan di déng

Texting Turns 25 But Is Clearly Past Its Prime

Annual number of SMS messages sent in the United States (in billions)

2,304

2,190
2,052
1,910 1,921 1889
1,661
1,563
1,005
Rise of messaging apps
363
Gl EE WhatsApp Usage Shows No Signs of Slowing Down
e Number of WhatsApp messages sent worldwide per day”

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

. 80b
g?a%c@(s Source: CTIA Statlsta 5

70b
Rise and fall of SMS b
50b
40b

30b

20b

1b

0‘11 2012 2013 2014 2015 2016 2017 2018

VlEN CONG NGHE THONG TIN VA TRUYEN THONG s @ ® @ * a message sent to a WhatsApp group is counted as one sent message .
@statistaCharts Source: Company announcements Statlsta 5
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Dir lieu & dau? Internet
« USA:

Millennials lead on some technology adoption measures, but Boomers and

Gen Xers are also heavy adopters
% of U.S. adults in each generation who say they ...

Own a smartphone Own a tablet computer

, 93%
Millennial 92%

55
1 1 54
[ 61
40 34
Silent 25 33
earlie
17
2011 '18 '19 2010 13 '18°'19

Note: Those who did not give an answer are not shown
Source: Survey conducted Jan. 8 - Feb. 7, 2019

PEW RESEARCH CENTER

Use social media

'18'19

2005 12

» https://www.internetlivestats.com

y
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Here's a proof:

Proof:

1. Start with the inequality we want to prove:

Var+bv <a+b
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Remote Sensing
Classification

Biotope Mapping

Thematic Spots
(e.g. linked photos,
groundtruth,...)

Geological
Mapping

Digital Elevation
Model

Topographical
Map

Orthophoto

Hyperspectral
Imagery

Thematic

GIS Integration
of all layers

www.iewsoftheworld.net

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Gidi thieu

Chung ta c6 thé lam gi v&i di liéu?

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

SCIC
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Co6 thé lam gi voi dir lieu?
D@ liéu co thé dwoc mé ta thédng qua trwc quan hoa

® &y Iraq /93%

38%
® ; / = Afghanistan
o ) . 79%
¢

* Sierra Leone

o% ,
China accounted for \S;:zuela -~ ® Sri Lanka . 0
57% of all foreign / 27% &
investment in Ecuador . ‘ ‘ ) @
N . ;1. . S

Track National Unemployment,
7 noon Job Gains and Job Losses

By Andrew Van Dam and Renee Lightner

DNIGHT

DAMAGED TREES

TRAFFIC SIGNAL CONDITIONS
DIRTY CONDITIONS
smmn"“c"“ys \/—\

Winners and Losers: Job Gains and Losses Jump to National Unemployment

Track the number of sectors gaining or losing jobs each month. Boxes are shaded based on percentage change from the previous
month in each sector's payrolls.

L SEWER MAINTENANCE
CHLOROFLUOROCARBON RECOVERY BLOCKED DRIVEWA » 2009 2010 20m 2012 2013 2014 2015 2016 2017
STREETLIGHTS

RECESSION [ H
5— Ll [ ] [ ]
STREET CONDITIONS o o
A . Construction )
So-e | consirction 3
TAXI COMPLAINTS g o R o e | +086%inFeb. 2017 3
GENERAL CONSTRUCTION—PLUMBING S s ‘8% e 9 % H
9 [ °
@ [ ] . .
o
0- L]
- — - ILLEGAL PARKING A\ H H . o ® o0’
a1l SIDEWALK CONDITIONS % porthines B . 1] w g 8 S38sehzeasss
ILLEGAL BUILDING USES T Z - o 3. % L o ®o "% .
- z ! g o ‘ .
g nl'e % I e
2 0ee e
OVERGROWN TREES/BRANCHES g
' v .
a5
PROPERTY TAXES
I
20—
[ ] [ ] { § [ ] [ ]
Unch. & (] e o L] o0 00 & oo o oo o o0 o e o e00 0o 00

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mo ta dir liéu (Data description)

« M6 ta di¥ liéu: tdm tat di¥ lieu theo cach “cé thé hiéu dwoc’
* Théng qua phan tich dir liéu tham do (EDA - Exploratory Data
Analysis)
« Hau hét la cac mé ta thdng ké don gian: average, standard deviation,
median, mode, ...

* Théng qua trec quan hoa dir liéu (data visualization)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Co6 thé lam gi vé&i div liéu?
Phan khuc khach hang (Customer segmentation)
TYPES OF CUSTOMER SEGMENTS

Professional Art Supply Business

Customers T
voen NPV PER CUSTOMER
Artist Retiree I\em‘p1o7ra:r§ ;ustomer y
Local customer ST s £ \ « VALUE CONVENIENCE IN DELIVERY. ORDERING 4444 4
Age: 13- 85 o g k © AR
3 ge: - - asy access A .
YVar;’;is.h B Wants: - Budgetfriendly u LONG RELATIONSHIP, LARGE REFERRALS
gh quallly p - Learn something - Depend on materials CONVENIENCE SEEKERS
- Experienced staff fo .
. new available forclass
guide product E 3 :
- xperienced staff fo projects
iumhase guide product - Short term repeat o  BRAND BUYERS, NOT PRICE SENSITIVE
- ccessto non- purchase customer  HIGHEST INCOME. MORE OFTEN MALE
tandard product
B - Classes  EXPENSIVE T0 ACQUIRE, BUT BUY MOST INITIALLY AND REFER MORE
- Fastaccess Repeat cust BRAND BUYERS
- Repeatcustomer = Repearcustomer
Teacher
- Local customer 223
lourist Age: 25- 65 « NOT CONCERNED WITH PERISHABLES OR DELIVERY TIME WINDOWS RER
Visiting customer Wants: « SMALL SPENDING GROWTH $Y5)5)
. -
Age:21- 85 - Budgetsupplies for CASUAL BUYERS
Wants: students
- Presents/Souviners - Supportlocal
@ dhctvitios forkids: business with  INFLUENGED BY RETAILER BRAND, SUGGESTIONS, AND PROMOTIONS 44
- One time interaction experienced staff « LOW INCOME $\'s\
= Efovidestudentwith  SWALL SPENDING GROWTH/REFERRAL
Rositive experience RELATIONSHIP SEEKERS
- Repeatcustomer
o0 « PRICE IS PRIMARY AND PERISHABLES ARE NOT IMPORTANT
 LOW INCOME
* SMALL PURCHASES
BARGAIN HUNTERS
SOURCE: BAIN/MAINSPRING ONLINE RETAILING SURVEY
GEOGRAPHIC ) DEMOGRAPHIC PSYCHOGRAPHICS | BEHAVIOURAL PERSONA PREDICTIVE J
A\ 4 3 o N 7,/ \i 7 . 5,
SIMPLE Where Who Vihy What Who, What, Why, Where Who and When
g D Psyc g Persona segmentation Predictive segmentation uses
divides customers into groups | divides customers into groups| divides customers into groups | divides customers into what | divides customers into groups | historical behavioral patterns
WHATISIT? based on their location. based on census data. based on personal interests do - onlinefoffline. based on a blended data. to predict and influence
and motivations. as well as customer goals. future customer behaviors.
Countries Age Interests Benefits Sought Jobs to be done Usupervised Learning
Cities Income Personality Qccasion Pain/Gains Supervised Learning
EXAMPLES Urban, Suburban, Rural Family/Single/Couple Lifestyle Usage Rate Demographic data Reinforcement Learning
IP Addresses Gender Social Status Loyalty Psychographic data
Education Activities, Interests, Opinions Buyer data
Attitudes Actions taken e.g. online
Dynamic Pricing Easy to use Uncovers motivations Ideal for identifying patterns Provides a rich profile of a Uncovers hidden
WHY USE IT Ease of use Good for store profiling and reasons and triggers during customer segment. buying clusters
Country/Language differences Ideal for life stages for product buying process. Proves a foundation to test of customers.
Localized offers - stores Good to supplement and brand purchases Helps to tailor marketing hypothesis and testing to Helps with
with other data 1o different stages. optimize results. customer discovery.

o= s=em= \/I[EN CONG NGHE THONG TIN VA TRUYEN THONG
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Phan nhom dir lieu (Data segmentation)

* Phén nhom dir liéu: nhom cac ban ghi dir liéu giong nhau
thanh cac nhém déng nhat (tao ra cac cum dir li€u)
» Cac ban ghi trong mét nhém cé cac gia tri thudc tinh twong tw nhau
* Muc tiéu hoc ra mét thudc tinh (nhém) “méi” tr cac thudc tinh &
cac ban ghi.
« C6 thé sir dung cac phwong phap hoc khéng giam sat
(Unsupervised learning): chwong 7

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Co thé lam gi vai di liéu?
Hé thong goi y cua Amazon (association)

Customers Who Bought This Item Also Bought

amazon

‘) THUNDERBOLT. ~\\\ \
-

B

Cable Matters Thunderbolt
2 Cable in White 6.6 Feet /
2m

W Ry 10

() THUNDERBOLT.

&

Cable Matters Thunderbolt
2 Cable in Black 6.6 Feet /
2m

AR Y 38

$38.99 Prime

Page 1 of 31

‘) THUNDERBOLT. ~\\\ \
-

N

Cable Matters Thunderbolt
2 Cable in White 3.3 Feet /
1m

KRR KT 38

$31.99 /Prime

“The company reported a 29%
sales increase to $12.83 billion
during its second fiscal quarter,
up from $9.9 billion during the
same time last year.”

— Fortune, July 30, 2012

=T e

$389.89 /Prime

Is this feature helpful? | Yes | | No |

y

Y

) o=~ e VIEN CONG NGHE THONG TIN VA TRUYEN THONG
BACH Kion =V|L | ) )

NN

O T UDUOTT & T IO

RRRRY 54
$439.00 ~/Prime

LG 34UC98-W 34-Inch 2
UltraWide QHD IPS Mor
Thunderbolt

by LG Electronics
WYYy v 131 customer revie

| 101 answered questions

Available from these sellers.

Style: Thunderbolt

No Thunderbolt Thunderbolt

22



Luat két hop (Association rules)

« Kham pha cac quy tac lién két gitra cac ban ghi di liéu
dwa trén cac tiéu chi dwoc xac dinh truwdce

. Vd cac sadn phdm thuong dwoc mua cung nhau trong mét 1an mua
sam

« Hoc ra thdng tin “ma&i” (cac quy tac) dwa trén céc thudce tinh cua dir
liéu

« C6 thé sir dung cac phwong phap hoc khéng giam sat
(Unsupervised learning): chwong 7

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
23



Co thé lam gi vai dir liéu?

Dv dodn két qud FIFA (2014)

06.29 00:00 06.320 00:00

-
w Netherlands 2

@ Brazil

! ‘ ” Mexico

@ chie

P—=N .
w» Netherlands 4

2

M Predictions . Bingo

06.29 04:00 A - - 06.30 04:00
— Colombia 1 ®:® Costa Rica 3

o Colombia MW Costa Rica 6

"_E Greece 4

== Unguasy 0

@ Braxzl . | : Netherlands 2

German Argentina
[} Germany [ J -~ Argentina 4

07.14 | 03:00 —

{ ) France : Argentina ]
{ ) Nigeria : - 0 Switzerland ()
: Argentina
‘ ) Belgium

By 2 07.13  04:00 ( ) eelgum 2
o

- :
- 3 Netherlands % United 1

Accuracy ~93%. (http://yourstory.com/2014/07/germany-argentina-fifa-world-cup-2014/)

y 4

o= e VIEN CONG NGHE THONG TIN VA TRUYEN THONG



Dw doan (Prediction)

Dy doan co thé lam:
Dy doan hoac wéc lwong cac gia tri cua mét thudce tinh cho mot
tap cac ban ghi (diém) di liéu.
Thudc tinh dwoc biét bdi cac ban ghi khac
Tri thire moi sé dwoc dung dé du doan cac gia tri cua thudc
tinh nay trén mét tap cac ban ghi

« Phuwong phap hoc cé giam sat co6 thé dwoc dung dé giadi quyét
bai toan nay (Supervised learning)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Co thé lam gi vai di liéu?
Hon thé nivalll

+ physical modeling + sensing + data assimilation

to produce:

26



Di¥ liéu I&n

D@ liéu I&n la gi?

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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DI lieu lon — 2008

http://www.wired.com/wired/issue/16-07

of Science

['he quest fol

knowledge used r1T5
to begin with [
grand theories.

Now it begins

-

. ————

‘ :
with massive

amounts of data.
Welcome to the

Petabyte Age.

September 2008

28



D& lieu lon — 2014
lllli | W 47 7 sill

THE AVERAGE PERSON TODAY PRUCESSES MORE DATA IN A SINGLE
DAY THAN A PERSON IN THE 1500°S DID IN AN ENTIRE LIFETIME

LOOK TO THE LEFT. and you see Times Square at dusk. Look to the The image was created by blending more than 1,400 separate photos
right, and you see the same location at midmorming. Intemationally taken over the course of 15 hours—a meticulous process that took him
acclaimed photographer Stephen Wilkes's time-altering image of New nearly three months,

York's Times Square is part of his body of work titled Day to Night. PHOTG: STERHEN WLKES

o= e VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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DI lieu 1&n — ngay nay

The amount of information generated during the first day of
a baby’s life today is equivalent to 70 times the information
contained in the Library of Congress

OICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
il |




D liéu 1dn — ngay nay: mdt sO thong ké

e

 Uhat Happens Online in 60 Seconds?
- Managing Content Shock in 2020 .01, All global data in Zettabytes I

« 2018 _
‘(eﬁeg‘ e 1ZB ~ 102! Bytes
sy

EMAIL i
emails sent (billion)

120
YOUTUBE BRI

90

FACEBOOK
brand posts
WHATSAPP per day
messages sent

(million)

60

30

SSSSSSS

2006 |

2008 |

2010 |

2012

2014 P
2016 ™
2018 p=

WORDPRESS.COM

"~ GOOGLE
(miFI)I(i)oSrtS l\(,/ searches
(million)
Brought to you by:
TWITTER INSTAGRAM Smart
tweets brand posts per da
(million) peeR R Insights
vww.smartinsights.com
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D lieu Ion

Cac thach thuc

SCIC

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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10 thudc tinh cda dit liéu 16n (The 10 Vs of Big data)

Volume Validity

Size of Data & Data quality, Governace, Moster Data
\ ' Management on Massive

Velocity Variability
The Speed at which Data Dynamic, Evolving Behavior
s Generated in Data Source

Variety

| Distributed Heterogeneous

Different type of Data Data from Multiple Platforms

Veracity Vocabulary
Data Accuracy Data Models, Semantics that

describes data Structure

Vagueness

Confusion over Meaning of BigData
and Tools used

Value
Useful Data

[Source: houseofbots.com]
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10 Vs of Big data: Volume

« Volume: 1a dac diém dwoc quan tdm nhiéu nhat cta di liéu 1&n
« Hon 90% di¥ liéu tr trwdc dén nay dwoc tao tr 2 ndm gan day

« Pat ra cac thach thurc:
* Phan tich di¥ liéu khai pha (Exploratory Data Analysis): chwong 4
* Trwc quan di¥ liéu (Data visualization): chwong 5

Validity
Data quality, Governace, Moster Data
Management on Massive

Velocity Variability

The Speed at which Data Dynamic, Evolving Behavior
i in Data Source

Vocabulary
Data Models, Semantics that
describes data Structure

Vagueness
Confusion over Meaning of BigData
and Tools used




The 10 Vs of Big data: Velocity

- Velocity: dé cap dén téc dd ma dir liéu dwoc sinh ra, dwoc lam moi

« Suw gia tang tbc do (velocity) dan dén sw tang trwdng theo cap sb mii
vé khéi lwong di¥ liéu (volume)

- Dat ra nhiéu thach thirc trong viéc tich hop di liéu (data integration):
chwong 3

Validity

Data quality, Governace, Moster Data

Management on Massive

Velocity Variability
The Speed at which Data Dynamic, Evolving Behavior
is Generated in Data Source

Vocabulary
Data Models, Semantics that
describes data Structure

Vagueness
Confusion over Meaning of BigData
and Tools used

35



The 10 Vs of Big data: Value

« Khi cé qua nhiéu di liéu van dé dwoc dat ra la gia tri (value) cha di liéu

« Do d6 phai chon/ tién x& ly/ tich hop (select / pre-process / integrate)
cac dir liéu co lién quan: chwong 2

Validity
Data quality, Governace, Moster Data
Management on Massive

Variability
Dynamic, Evolving Behavior
in Data Source

Velocity
The Speed at which Data
is Generated

venu

BigData

Vocabulary
Data Models, Semantics that
describes data Structure

Veracity
Data Accuracy

Vagueness
Confusion over Meaning of BigData
and Tools used

36



The 10 Vs of Big data: Validity

Tinh hop Ié cua di¥ liéu (data validity)
- Kiém tra chat lwong cta dir liéu
« Kiém tra tinh lién két v&i cac ngudn div liéu khac
» Loai bd nhiéu (ngoai lai)

Qua trinh nay duoc goi la tién xor ly di¥ liéu, dwoc thwre hién triedc khi tién
hanh tich hop dir liéu (integrating)

Size of Data £ & Data quality, Governace, Moster Data
" Management on Massive

Velocity Variability

The Speed at which Data Dynamic, Evolving Behavior
-
\

is Generated in Data Source
BigData

Vocabulary
Data Models, Semantics that
describes data Structure

Vagueness

Confusion over Meaning of BigData
and Tools used
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The 10 Vs of Big data: Venue

Venue dé cap dén sy da dang cla cac nguon dir liéu (e.g. Excel files, OLTP
databases, websites,...)
Can tich hop di liéu (data integration): chwong 3

Validity

Data quality, Governace, Moster Data

Management on Massive

Velocity Variability

The Speed at which Data Dynamic, Evolving Behavior
-
\

is Generated in Data Source
BigData

Vocabulary
Data Models, Semantics that
describes data Structure

Vagueness
Confusion over Meaning of BigData

and Tools used
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The 10 Vs of Big data: Variability

Sw thay dbi (Variability) dé cap dén
« Nhirng thay dbi cé thé xay ra trong cau tric cla ngudn dir liéu
Céc tbc dd khac nhau ma khi d6 cac ngudn di liéu dwoc lam maoi
Pat ra nhiéu kho khan cho budc tich hop di liéu (data integration)

Validity

Data quality, Governace, Moster Data

Management on Massive

Velocity Variability '

The Speed at which Data Dynamic, Evolving Behavior
-
\

is Generated in Data Source
BigData

Vocabulary

Data Models, Semantics that
describes data Structure

Vagueness
Confusion over Meaning of BigData

and Tools used
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The 10 Vs of Big data: Variety

 Sw da dang (Variety) dé cap dén cac loai di¥ liéu khac nhau can phai
duwoc x ly:
D liéu c6 cau tric (Structured data): OLTP datasets, ...

- D liéu phi cau tric (Unstructured data) tidng nhanh: texts, images,
tags, links, likes, emotions, ...

Total archived capacity, by content type, worldwide, 2008-2015 (petabytes)

350,000

300,000

250,000

200,000
150,000
100,000 I

50,000 - .

’ 2008 2009 2010 2011 2012 2013 2014 2015
B Unstructured 11,430 16,737 25127 39,237 59600 92,536 147,885 226,716
Database 1952 2,782 4,065 6,179 9140 13824 21,532 32,188
B Email 1652 2,552 4,025 6,575 10,411 16,796 27,817 44,091

(Vasant Dhar, CACM, 2013)

£

oOICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG

0
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The 10 Vs of Big data: Vocabulary

- Vocabulary dé cap dén viéc dem cac mé hinh di liéu / mé hinh ngir
nghia vao dir liéu dé hiéu cau truc / giai thich di liéu.
 Khoa hoc Al

Validity
Data quality, Governace, Moster Data
Management on Massive

Velocity Variability
The Speed at which Data Dynamic, Evolving Behavior
is Generated in Data Source

Vocabulary
Data Models, Semantics that
describes data Structure

Vagueness
Confusion over Meaning of BigData
and Tools used
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The 10 Vs of Big data: Vagueness

« Vagueness dé cap dén:
- Van dé giao tiép gitra nha cung cap va ngudi st dung
« Khé khan dbi véi mot nguwdi khdng phai la chuyén gia dé dién giai két
qua phan tich
« Vd: sw khéc biét gitra mai tirong quan va quan hé nhan qua

Validity

Data quality, Governace, Moster Data

Management on Massive

Velocity Variability
The Speed at which Data Dynamic, Evolving Behavior
is Generated in Data Source

Vocabulary
Data Models, Semantics that
describes data Structure

Vagueness
Confusion over Meaning of BigData ’
and Tools used
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The 10 Vs of Big data: Veracity

- Veracity: di¥ liéu c6 phan anh dung thuc té?
- Khoéng phai tat ca théng tin trén Internet la chinh xac!!!
- Can kiém tra chat lwong cda cac ngudn di liéu: xem chwong 2
« Co thé lién quan dén van dé dao dwre (ethical issue)

Validity
Data quality, Governace, Moster Data
Management on Massive

Variability
Dynamic, Evolving Behavior
in Data Source

Velocity

The Speed at which Data
is Generated

Veracity Vocabulary
Data Accuracy Data Models, Semantics that
describes data Structure

Value _Vagueness
Confusion over Meaning of BigData
and Tools used

Useful Data
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Mot so thach thirc khac

« Céc twong tac hodc mdi twong quan an trong div liéu co thé thuc su rat
Ion

» Céc bai toan thuc té thwong lam viéc trén so chiéu Ion (sO lwong tham
s6 on)

« Xe dap: 2 chiéu

Vi tru chung ta: 4 chiéu
Birc anh 1024x1024: ~106 chiéu

Van ban: triéu chiéu

Hé thdng goi v: tV chiéu (s6 san pham)

SL&i nguyén clia sb chidu! i ey i thu thap GO .
|on dén dau thi cung la
qua nho so voi khong N

gian cua chung i

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Van de dao dirc
* Privacy (riéng tw)

» Breach of privacy,
collection of data without
informed consent

» Security (bao mat)

* The ease of stealing,
including identity theft, the
stealing of national security
information

« Commercial exploitation
(khai thac thwong mai)

« Commercial mining of
information; targeting for
commercial gain

£

oOICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG

BaY
n

m |ssue of Power and politics
(quyén luc va chinh tri)

® The use of data to perpetuate
particular views, ideologies,
propaganda

® [ssue of Truth (su that)
® Rumors, hoaxes, fake news

® Bjas introduced by social
networks’ recommender systems

®m |ssue of social justice (cOng bang
xa hoi)
® |Information is overwhelmingly
skewed towards certain groups

and leaves others out of the
‘digital revolution’
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Thé nao la nha Khoa hoc div liéu?

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

46



Data science - early days

1935: “The Design of Experiments” 1939: “Quality Control” 1958: “A Business Intelligence System”

R.A. Fisher
Peter Luhn

1997: “Machine Learning”
1977: “Exploratory Data Analysis” 1989: “Business Intelligence”

¥

Howard

IE Dresner

2007:“The Fourth Paradigm”

2010:“The Data Deluge”

2009:“The Unreasonable Effectiveness of Data”

: ;ii«';o'ii'rll““!
NOmis! ¥ ml!:::.r'
~enneies

The data deluge

1996: Google

7y 1}:.
,.'..
™ T
FOURTH
- PARADIGM

(John Canny, UC Berkeley)
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Sw phat trien cua khoa hoc div liéu - 2009

| keep saying the sexy job in the next ten years will be
statisticians. People think I’'m joking, but who would’ve
guessed that computer engineers would’ve been the sexy
Jjob of the 1990s?

- Hal Varian, Google’s Chief Economist, 2009

“The ability to take data — to be able to understand it, to
process it, to extract value from it, to visualize it, to
communicate it's going to be a hugely important skill in
the next decades, not only at the professional level but
even at the educational level for elementary school kids,
for high school kids, for college kids. Because now we
really do have essentially free and ubiquitous data.”
- Hal Varian, Google’s Chief Economist, 2009

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Data scientist - nowadays

Data Scientist: The Harvard |
Sexiest Job of the Business :
21st Century Review

by Thomas H. Davenport and D.J. Patil Cg[5$gl(r)\lb

Themas €. Ricks.

A v b v -

Weschler
Questions the
Clo#d

|A REVOLUTION

THAT WILL TRANSFORM HOW we oy
WE LIVE, WORK, AND THINK E B \ ‘ I = SCIENCE IN THE

. VIKTOR MAYER-SCHONBERGER M " w7 A ' A A = ) PETABYTEERA

y KENNETH CUKIER R . — 3

=h| === VIEN CONG NGHE THONG TIN VA TRUYEN THONG
BACH KHOA | quud) L l
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Skillset

Communication

Storytelling

Big Data
Cloud Computing

7 :
) |o=onpgomem VIEN CONG NGHE THONG TIN VA TRUYEN THONG
i o =‘v.lL | i '

Statistics
Machine Learning

Optimization

Data

Scientist
Skillset

Business and
Domain
Knowledge

Programming

CS Fundamentals

Visualization

Of The Shelf
Toolboxes

(source: http://datasciencedojo.com/)
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Cac vai tro cua mot nha khoa hoc dir liéu

? Zr ag‘ |
) | g g~== VIEN CONG NGHE THONG TIN VA TRUYEN THONG
L4

wiL |
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Tim hiéu thém

» “Job Comparison — Data Scientist vs Data Engineer vs Statistician”
https://www.analyticsvidhya.com/blog/2015/10/job-comparison-data-
scientist-data-engineer-statistician/

« Big Data Landscape 3.0
http://mattturck.com/big-data-landscape-2016-v18-final/

« Ten Lessons Learned from Building (real-life impactful) Machine
Learning Systems
http://technocalifornia.blogspot.com/2014/12/ten-lessons-learned-from-
building-real.html

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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https://www.analyticsvidhya.com/blog/2015/10/job-comparison-data-scientist-data-engineer-statistician/

Tai lieu tham khao
« John Dickerson. Lectures on Introduction to Data Science. University of Maryland, 2017.

» Longbing Cao. Data science: a comprehensive overview. ACM Computing Surveys
(CSUR), 50(3), 43, 2017.

. Iégnging Cao. Data science: nature and pitfalls. IEEE Intelligent Systems, 31(5), 66-75,

. ggyid Donoho. "50 years of Data Science." In Princeton NJ, Tukey Centennial Workshop.
5.

« L. Duan, Y. Xiong. Big data analytics and business analytics. Journal of Management
Analytics, vol 2 (2), pp 1-21, 2015.

« X.Wu, X. Zhu, G. Wu, W. Ding. Data mining with Big Data. IEEE Transactions on
Knowledge and Data Engineering, vol 26 (1), pp 97-107, 2014.

« Rafael Irizarry & Verena Kaynig-Fittau. Lectures on Data Science. Harvard Univ., 2014.

. %8?2 Canny. Lectures on Introduction to Data Science. University of California, Berkeley,

« Vasant Dhar. Data Science and Prediction. Communication of the ACM, vol 56 (12), pp
64-73, 2013.

* Michael Perrone. What is Watson — an overview. 2011.
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Thank you
for your
attentions!

@ soict.hust.edu.vn/ ) fo.com/groups/soict




