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* Dt lieu lon?
e Dt liéu I&n va cac
cong nghé so lién quan
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D liéu [&n voi
kinh té s6 va chinh phu so



Nhin lai vé dit liéu Ién

Dt liéu I6n la dit liéu Fat
I&'n va rat phirc tap
hién chuwa phan tich hiéu qua
vOi cac ky thuat CNTT
truyén thong.

i .
Capabilities

Activity: IOPS

File/Object Size, Content Volume
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Tur Terabytes dén Petabytes
(10%> bytes) hay Zetabytes
(1018 bytes)

Dong chuyén déng cla
di liéu tryc tuyén I&n

Variety

Dir liéu trong nhiéu kiéu cau
trdc dén dir ligu khong cau trac.

D6 chinh xac va tin cay,
trung thwe cua di liéu.




Nhin lai vé dit liéu Ién

» Tim ra duoc gia tri
tiém an trong dit liéu
|&n phu thudc vao
kha nang phan tich
va khai thac duoc cac
nguon dit liéu nay.

= DU liéu [&n la mot
yéu t0 anh huang
trong chuyén doi so.
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Activity: IOPS

Volume

/ Kich thuwdc \

Value , Variety
Gia tri 5V cua Pa dang

di¥ liéu I&n

Veracity Velocity
Nhiéu, san Thay d6i
“aa

File/Object Size, Content Volume



Dt liéu I&n dén tw dau?

Nhap chudt ‘ Di liéu tir mang xa hoi
Mua hang

Transactions

Networks log

Everything online
~ 8 hour / day

4 D licu tir sinh

# hoc (gene

B4 expression)

& Nghién ctu vii try
Néng nghiép

Dinh’s slides
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Dir liéu I&n c6 thé rat nhé.

Khong phai moi tap dit liéu to déu Ion
Big data can be very small. Not all large datasets are big

Big lién quan tdi sy phirc tap nhiéu hon tdi
kich thuédc lon.

Dit liéu I&n nhung lai nho

= Lo hat nhan, may bay... c6 hang tram nghin
sensors = sy phirc tap cla viéc t6 hop dit
liéu cac sensors nay tao ra?

= Dong dit liéu cla tat ca cac sensors la I&n
mac du kich thuwdce cla tap di liéu la khong
|&n (Mot gio bay: 100,000 sensors x 60
minutes x 60 seconds x 8 bytes = nho
hon 3GB).

Tap dit liéu to nhwng khong Ién
= SO hé thong du ting Ién va tao ra nhitng
lvgng khong 16 dit liéu nhung don gian.

Nguén: MIKE2.0
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Cam bién ¢ phan dubi canh

/ Cac cam bién ¢ than may bay
- A -“\P

C;i.m bién & Thiét bi khong giay

dong co K N\ nhan tin hiéu dinh ky

Cac cam bién vé bién dang ctia canh . ,
% Capbao!

LS P .
R I G S PR 2 % |
Néu cam bién nay phat hién ra mét bién dang Cap bao!
bat thuong, tin hiéu va dir liéu vé qua trinh  [—————
bién dang dwoc truyén vé cho phi cng.
- & |

1001



D liéu Ion: thach thuc

Bai toan S6 thudc tinh S6 thudc tinh Ty 1é so thudc
(triéu) lwa chon (triéu) tinh lwa chgon
A 868 20 2.3%
B 333 8 2.4%
C 1762 252 14.3%
D 2172 372 17.1%
8
3 Capabilities

File/Object Size, Content Volume

Singer Yoram, keynote at ACML'14
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Chuyén doi s6 - Digital transformation

= Chuyén doi s6 la viéc chuyén cich gidi quyét cac van dé truyén
théng bang cach lam méi khi dung céng nghé sé.

= Cong nghé s6: Cong nghé s6 hoa va cong nghé xtr ly cac doi
tuong duoc s6 hoa.

= Hai pham tru s6 hoa: S6 hoa thong tin (digitization) va s6 hoa
céng nghiép va toé chirc (digitalization).

= Tao ra phuwong thirc san xuat mdi, tang nang suat lao dong.

© Bao Ho, 2019 | APD workshop



Chuyén doi so - Digital transformation

Chuyén doi so la viéc chuyén cach gidi quyét cac van dé truyén
thdng bang cach lam méi khi dung cdng nghé sé.

digital transformation of enterprises
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Chuyén doi so - Digital transformation

&

‘ SO M
/3,1/14/11001001010100
C—
“‘110000001010100‘,0
“\"110101010000,00
Q%“U‘u nool’m"

Thé gidi thyc thé — khong gian s6
Physical-digital connection

Tinh toan, diéu khién
trén khong gian so

Moi hoat dong trong
thé gidi cac thyc thé

Phuong thirc san xuat ma@i (kinh té, xa hdi, van hoa)
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Kinh té so — Digital economy

Nén kinh té van hanh chi yéu dya trén cong nghé so

*Thuong mai dién tir
*Cong nghiép 4.0

*Nong nghiép thong minh
eChinh phu dién tur

Bao gém cac nganh truyén thong dang
A S ~ a A AN
co0 gang bo sung cong nghé so6 vao hoat
dong cua minh

Bao gom cac linh vuc cé méd hinh kinh ‘N:é“ kinh téi nén tang
doanh lién quan chat ché voi cong nghé *Nén kinh té chia seé
sO. *Ndi dung s6
eVién thong
Chi bao gébm khu vurc céng nghé va *Dich vu thong tin
truyén thong *San xuat phan cirng
*Ha tang CNTT

Hinh 11 Céac dinh nghia vé nén kinh té sé tir hep dén rong
Ngudn tir: Buhkt and Heeks*®
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Chinh phu dién tr va chinh phu so

= Chinh phu dién tr (E-Governmen):
S dung CNTT-TT, dac biét la

ZRETRGEN
Internet, nhv mdt cong cu dé dat chién luoc,
B chinh phu so
‘A 2 N " .l dé tao ra gia tri

tham gia clia hda cac dv an
cong dan chinh pha so

= Chinh phu sé (Digital Government):

o Dung cong nghé s dé hién dai héa f};’ dlung
chien Ivoc
[ ’ Chinh phd N SO
Chinh phu. m‘g,: S,:,,u chinh phu so ;:inc\t:?é:gll::gé:
N . 7 . A ’ 7 ||éu Vé dU’ ’ .z
0 Tao hé sinh thai gdm cac Chinh an mé Chinh phu s6
phu, doanh nghiép, t6 chirc xa hoi
va nguoi dan. Quén Iy d& Chinh phil

tai phat trién két nbi va
CNTT twong tac

o Thic day viéc tao ra va truy cap dir
liéu, dich vu va néi dung s6 théng
qua sy tuong tac vai Chinh phu.

Ngudn: Gabriel Puron-cid
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Big data va cac cong nghé so dot pha

= Pién toan dam may:

N . Avrtificial & )g:
Moi trurong intelligence s =
R (cac chtrc nang
= [nternet van vat: théng minh) Dal
. ata
Huyét mach Big data Science

= Block chain:
Dg")ng thuan va
bat bién di liéu

= Tri tué nhan tao:

Chirc nang thong minh S
~ ps A ; Block chain
| i <
D liéu Ion: ' \ (dong thuan va bét
Nang lvgng bién di lieu)
. e o =l
| Khoa hQC dU’ Ileu. |nferl‘1et of tt‘ing - ‘ Cloud computing
“B6 nao” phan tich dit liéu (thu nhan va trao doi dit ligu) (dich vu Ity trir va tinh todn)

dé ho tro dua ra quyét dinh.

Can nhin dit liéu I&n trong birc tranh vé cong nghé so
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Al ngay nay la “data-driven Al”

TTNT Ngén ngtr PROLOG Tacte Data mining ot pha trong Al
M?y t_'[‘h ra dol H& chuyén gia ‘th()ng minh  Hoc may théng ké Ungdung thong minh
dau tién A Sw song nhan tao 3 hoi
dau tién ol ang xa hol -
Alphan tan  Tin sinh hoc Data-driven Al

1941 1949 1956 1958 1970 1972 1982 1986 1995 1997 2000 2005 ... 2012

Hé TTNT ha vo Thach thae Deep Learning

May tinh Ngbn ngl¥ X . =g . . .
thwong mai d4u tién LISP Pe an‘mely tinh dich c& vua DAPRA Data Science
thé hé 5
March: Pan- December: March: Al For April: May: White June: Fall 2018:
Canadian May; October: Al Finland’s Age Humanity Communication House Summit  National Germany’s Al
Al Strategy AlSingapore  Strategy 2031 of Al Strategy Strategy on Al onAl Strategy for Al Strategy

—
Al = Dung div I 1

liéu moét cach
thong minh o N im &l (o =

March: Al July: Next December: January: May: Al June: Work Fall 2018:
Technology ~ Generation  Three-Year Strategyfor ¢\ ea  Australian R&D in the Age EU's Al
Strategy Al Plan Action Plan Digital Growth Budget Strategy of Al Strategy

April: Al May:

https://medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ec6edfd
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https://medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ec6edfd)

Khoa hoc Dir liéu - Data science

KIEN THUC
CHUYEN NGANH

XU LY
DU LIEU

TOAN &
THONG KE

KHOA HOC
MAY TiNH

Khoa hoc vé phan tich dir liéu

“In God we trust.
All others bring
data”.

“Ta tin Thuwong dé.
Ngoai ra, la dir
liéu”.

W.E. Deming

“We cannot solve problems
by using the same kind of
thinking we used when we
created them”

Ta khong thé giadi quyét cac
van dé vai chinh cich nghita |
da dung khi dat van dé
Albert Einstein !

Két hop toan hoc va tin hoc la cong cu phan tich dit liéu I&n |

© Bao Ho, 2019 | APD workshop
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Vai tro cua dir liéu Ion?

Mo hinh tinh toan I&n,
e.g., deep learning/Al

Co s& ha tang tinh
toan, nha nghiéen curu,
moi truong va chinh
sach nhu bé phong

D liéu la nang lvgng.
D liéu I&n la ngudn
nang lvgng khong 16

© Bao Ho, 2019 | APD workshop

Andrew Ng’s Analogy

engine

Dinh’s slides
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Chia khoa cua dit liéu
Pau la chia khéa khoa hoc va
cong nghé cua di liéu lon?

0 Quan tri di¥ liéu, tic lwu trit,
bao tri va truy nhap cac ngudn
dir liéu lon.

a Phan tich di¥ liéu, tirc tim cach
hiéu duoc dit liéu va tim ra cac
thong tin hoac tri thirc quy bau
tu di¥ lieu.

o Trao déi, hién thi dir liéu va
két qua phan tich dit liéu dé tao
ra san pham hay gia tri.

© Bao Ho, 2019 | APD workshop

lo’'n

DATA
MANAGEMENT

3

DATA MODELING
and ANALYTICS

VISUALIZATION
DECISIONS and VALUES




V 4

Chia khoa cua di¥ liéu 1é&n

= Can hoi gi khi tiép can dir liéu lon?

FUNDAMENTAL CONCERNS

How quickly do we need to get the results?
» How big is the data to be processed?
Does the model building require several iterations or a single iteration?
SYSTEM CONCERNS

:= Will there be a need for more data processing capability in the future?

Is the rate of data transfer critical for this application?
Is there a need for handling hardware failures within the application?

DeC|S|onaI
Questions

TECHNOLOGY CONCERNS

What are the infrastructures (cloud/physical systems) to be used?
What are the technologies to be used for distributed/parallel processing?
Is there a need to invest into researching a new model?

[Reddy and Singh, A survey on platforms for big data analytics, Journal of Big Data, 2014]
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Dit liéu In: CSDL giao duc quoc gia

www.csdl.moet.gov.vn

n’ e V4 n by X ; ;’\ ::\‘ :A‘ ‘ i v
£\ EOGIKODYC VABAOTAD So d!nh danh Ca nhan nganh . ‘t“%‘b"‘ e ShAR
im co sé DU LIEU NGANH GIAO DUC VA PAO TAO o5 A 4 A :‘ * g

cuwk Dok gido duc gom 10 s, thong »ﬁ‘v’@ l

e
)
WA,

77
Ladiw

nhat va duy nhat.

o Quén iy M&m
Non

Phing GD&DT ’

o Quan i Tidu o Quén ly cdp
S& GDEBT

Hoc

o Qudn ly THCS o Quén Iy cip
B§ GD&BT

CSDL gido duc
quoc gia

CSDL giao
duc tinh

CSDL gi4 .

duc t;grlu?qo CSDL 16i, gbm

* Trrdng (44 nghin)
= L&p (760 nghin)
CSDL gido CSDL gido CSDL gido CSDL gido * Gido vién (>1 trigu)

duc huyén duc huyén duc huyén duc huyén * Hoc sinh (23 triéu)
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http://www.csdl.moet.gov.vn/

Dir lieu lon: CSDL nong nghiép?

*‘Fu‘a"_, 7 Néng nghiép thong minh khong chi
PR g lam trang trai thong minh, ma phai
Z tinh dwoc cung-cau, chon sdn pham
“4t chti bai”, d doan thj trwong. ..
il tat ca dwa vao co’ s& div liéu ndng
fa e, e nghiép va phan tich di¥ liéu.
= = B0 | CSDL néng
g Sau T . o nghiép quéc gia
/
eesoy | I csoLong

CSDL thj trwong X X
néng san toan cau CSDL nong CSDL néng CSDL nong CSDL néng

nghiép huyén nghiép huyén nghiép huyén nghiép huyén
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Dit liéu Ion: Y té thong minh

Problem: X3y ha tang so y té
- Khai thac nang chat lwvgng y té Knm chita bénh

|. Trién khai bénh an dién t&r (BADT)
tai bénh vién tlr 1/3/2019 (thdng tu

Kham chita bénh < 4m chita ban
46/2018/TT-BYT). | e Khém chita benh
',/' ; HoO sostrc
2. K&t néi BADT gilra cic bénh vién dé VALY g:;z:‘j;‘j:éc P&,
A , - o n / ;«,‘ 7 Bénhan tra0 doi Bénhan ""'M’/. «‘
tao dyng CSDL ho so sirc khoé dién 4 ||  diénar o dién tir /-
tlr cla cong dan. R cumyarieusic o
01 CacC cong dan
3. Moi cong din cé va quan ly hd so strc ~~ p
? - n . 2 A Ho so strc (3
khoe ca nhan nhuv tai san rieng. khot cd nhn =

4. Khai thac di¥ liéu I&n y té ho tro
cham soc strc khoé cho cong dan.

© Bao Ho, 2019 | APD workshop 2



D lieu Ion: Giam sat hanh trinh

D liéu giam sat hanh trinh GPS cta ~1.000.000 xe tai, xe khach, taxi
(~1,5 ty ban ghi (~500Gb)/ngay > mot phan Ién & HCMC.

"_id" : ObjectId("59e242£65471713a48d46efd"),
"vehicle" : "90A01049",

"ProviderId" : NumberInt(!014),

"datetime" : NumberInt(!500025744),

"driver" : "AT094147",

"speed" : NumberInt{/"),

"x" ¢ 106.0902

g 2 2048321,

"heading"” : NumberInt(.),
"igOversSpeed" : false,

"Vss" : NumberInt(70),
"MaxValidSpeed" : NumberInt (-0)

'

© Bao Ho, 2019 | APD workshop

//
//
//
//

ID ctia bdn tin, ty sinh bdi hé& théng
Bién KS
Ma don vi truyén do liéu

Thdi gian truyén dit liéu

M tai xé

Téc dd tai thoi didm truydn di lidu

Tga df LONG

Tgoa 4§ LAT

Huéng cla xe. T 0 - 359. 0 13 huéng chinh Bic

TRUE: Vss > MaxValidSpeed; FALSE: Vss > MaxValidSpeed
Van téc dch tinh toédn theo huéng dé&n trong phy lyc 02 cta TT 09/BGTVT
van téc tdi da cho phép di chuydn trén doan duodng db

23



Dit liéu I&n: Chuyén d6i s6 tai chinh

 Tai chinh la linh vuc dugc s6 hoa rat
rong rai.

* SO hoa qua trinh (digitalization), xay
dung cac CSDL va phan tich, khai thac
cac dit liéu nay trong hoat dong tai
chinh van 1a thach thic 1on.

© Bao Ho, 2019 | APD workshop 24



V 4

Dit liéu Ion: Ha tang s6 clia smart cities

HA TANG SO

Ky thuat D liéu Ung dung Phap ly Nhan Iwc

(may, mang) (két ndi, chiasé) (big data, Al) (luat 1é) (rong va tinh hoa)

© Bao Ho, 2019 | APD workshop 5



Dt liéu I&n: Van ban hanh chinh

¥

LE KHAI TRUONG :
TRUC LIEN THONG VAN BAN QUOC GIA

Ha Noi, ngay 12 thang 3 nam 2219

Y

BO KE HOACH VA DAU TU 14
HE THONG VAN BAN QUY PHAM PHAP LUMES

CONG THONG TIN BIEN TU' VAN BAN QUY PHAM PHAP LUAT VAN BAN CHi 0A0 BIEU HANH

o cunsan e[

1996 dén 2000
2001 88n 2005
2006 dén 2010
2011 ¢én 2015
2016 8én 2020

m Théng i sb 04/201TT-BKHDT ngay 25 thing 01 nam 2019 cla B Ké hoach va BAu tr quy dinh chi tiét 6&i voi hoat dng

Chidn kg 820 tao, bdi duding va thi sét hach cdp chimg chi hanh nghé hcat déng déu thau.

©du thiu
Béu tw cdng

(NGi dung chi tiét xem file dinh kém)

Béc tach Van ban Vin ban Phén
OCR Vin ban hinh théi duoc phin dugc phan tich Sﬁ“
4 | e dangs§ |=———>| tichhinh tich ¢ ——
thai phap

Phin

M3 hod nguoc tich ngtt

Céc phuong phép khai pha:
i * Tim ki€m thdng tin
“Nghién ctru va Phat trién Cong nghé Xu i bt
Ngon ngit Tiéng Viét va Ung dung vao Quan il

ly va Khai thacVan ban Hanh chinh vaY té &
Viét Nam”, DSLab/VIASM project.
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D liéu lon: Phan tich kinh doanh

Tai chinh

Van hanh
san xuat

Khach hang * Doanh nghiép co dang cung

% Su hai long cia khach hang C.ap dung r‘]hl{l!’]g s,an Ph‘am,
dich vu ma cai khach hang
Phan khic khach hang mong mU6n?
Nhan sv
Kénh ban va khach hang ’ N ’ \ e 1 ‘A 2.
Ban hang e » Khach hang co hai long vé trai
Thi truong Thu hit khach hing nghlém khl mua Sén Phé’m,
dich vu cla doanh nghiép!?
BT e T " Khach hang c6 hai long vé san
 ——————— pham, dich vu cla doanh
nghiép!?

* Ho hai long & mirc do nao va
dau la yéu td khién ho hai
long nhat? Néu khong thi
nguyén nhan la vi sao?

© Bao Ho, 2019 | APD workshop 27



Hiding within huge mounds
of data is knowledge that
could change the our world.

An trong khdi dit liéu khéng
16 1a ki€n thirc c6 thé thay
doi thé gidi clia ching ta.

Thank you

© Bao Ho, 2019 | APD workshop
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