Pao tao nhan luc va san xuat
thdng minh th&i chuyén doi sé

Nguyén Thanh Tung
Trwong Dai hoc Thuy Loi
tungnt@tlu.edu.vn



mailto:kbergen@stanford.edu

Thoi chuyén doi s
Digital transformation time

Thé gidi cac thyc thé




Thoi chuyén doi s6

in o
:110000001010100

1 007
1M1110101010007
%0%010101010000%°

Thé gidi thyc thé — khong gian s6
Physical-cyber systems




Thoi chuyén doi s6

® Thi du: 1 triéu
xe kinh doah

trén toan
quéc da gan

.. o L e D
.‘1"4/11001001010100 GPS
“““"Dnuooo-l mﬂ"”a‘l‘J ’
114 00
b inore ~500GB/day.

Thé gidi thyc thé — khong gian s6
Physical-cyber systems

Tinh toan, diéu khién
trén khong gian so

Moi diéu xay ra trén
thé gidi cac thyc thé




Thoi chuyén doi s6

® Thi du: 1 triéu
xe kinh doah

trén toan
quéc da gan

——
.‘114/1601001010101 GPS
“““"Dnnoom n10"°gf ’
114 o0
b inore ~500GB/day.

Thé gidi thyc thé — khong gian s6
Physical-cyber systems

Tinh toan, diéu khién
trén khong gian so

Moi diéu xay ra trén
thé gidi cac thyc thé

Thay ddi phwong thirc sdn xuat
@i

1



Pot pha cia cong nghé so

Dién toan dam may:

Moi truong

Dir liéu Iéon:
Nang lvgng

Internet van vat:
Than kinh & huyét
mach

Tri tué nhan tao:
Chtrc nang thong minh

Khoa hoc dir liéu:
“Bo nao” phan tich dir
liéu d€ ho tro quyét
dinh va hanh dong.

Khoa hoc
dir lieu

Tri tué nhan tao

Dir liéu I&n (chirc nang thong
(kich thudce rat minh)
I6n va phirc )
Amim

Dién toan dam
may (dich vu luu
trir va tinh toan)

Internet van vat
(thu nhan va trao d6i dir
liéu)

Tuy moi cdng nghé déu tién bd, cach mang céng nghiép lan thir tw
xay ra chi yéu do hdi tu ciua cac cong nghé so c6 nhiéu dot pha.



Big data

Big data refers to data sets that are t00 large and too
complex to manage and analyze with traditional IT techniques.

Complexity of data in many different
structures, ranging from relational, to logs,
to raw text

Variety:

Velocity: Streaming data and large volume data
movement

Volume' Scale from Terabytes to Petabytes (10" bytes)
" to Zetabytes (108 bytes)

Veracity: ﬁcguracy and precision, truthfulness of the
ata.

Data Scientist: The Sexiest Job of the 21st Century

(Harvard Business Review, October 2012)
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D liéu I&n c6 thé rat nhé.

Khong phai moi tap dir liéu to déu I&n
Big data can be very small. Not all large datasets are big

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

* Dir liéu I&n nhung lai nho
HMLO hat nhan, may bay... c6 hang tram nghin
sensors = su phirc tap cla viéc t6 hop dit
liéu cac sensors nay tao ra?
BDonNg dit liéu cha tat ca cac sensors la 1édn
mac du kich thudc cha tap dir liéu la khéng
[&n (MOt gio bay: 100,000
sensors X 60 minutes X 60
seconds X 8 bytes < 3GB).

B Tap dit lieu to nhwng khong Ion
BWSH hé théng du tang 1én va tao ra nhirng
lwong khéng 16 di liéu nhung don gian.

Eﬂ_ MIKE2.0

Cam bién & phan duéi canh

Céac cam bién & than may bay
—1
. S /

. ~ill 31 TN Thiét bi khang gidy
déng co = X nhin tin higu dinh ky

Céc cdm bién vé bién dang cia canh

A Cap bao!

Né&u cdm bién ndy phat hién ra mot bién dang 2 Cdp bao!
bt thirong, tin hiéu va di liéu vé qua trinh  [~————
bién dang dwgrc truyén vé cho phi cong.
w =
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Canh mang cong nghiép lan thi tu

San xua

San xuat
San xuat thong minh
tw déng

San xuét

hang loat CMCN4
Cong nghé so, Al
Sén xuat -2
co khi 7 E —
San xuat <L AR
ndng nghiép May tinh, internet _""'111100100101079"

0
110000001 0‘101"";
"211101010100997
00 5101010100090"

CMCN2
Nang lwong dién

CMCN1
Dboéng co hoi nwéc

Thei gian



Tri tué nhan tao - Artificial Intelligence

* Linh vyc lam cho may (may tinh) hoat dong nhu co
tri thong minh clia con nguoi (suy luan, gidi quyét
van dé, nhan thirc, hi€u ngdn ngit, hoc tap...).

E@d— * AlphaGo, hi€u ngén ngit, nhan dang tiéng ndi, chan
doan ung thu, 6-t6 tv lai...

autunomnus car

N S PRGILOE . Data mining

on ngw ac w ) X A

May tinh TTNT i gA 9 g Hoc may th~ong ké
Web nglr nghia

dau tién .:  Héchuyéngia . )
[ Caaep”|  Swigriinieo  Tinsinnhoc dot pha
ARDNAN dn A ~o

1941 1949 1956 1958 1970 1972 1982 1986 1995 1997 205v 2005 ... 2018
May tinh Ngon ng s HETTINThave  qpa6h thie
thwong mai LISP be an may dich co vua DAPRA
dau tién tinh the hé 5

Al thang tram 60 nam, dét pha gin diy nh& hoc may (machine learning).
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Khoa hoc D lieu

TRI THUC
CUA LINH vyC

XU LY
DU LIEU

“In God we trust.
All others bring

KHOA HOC data”.
MAY TiNH “Ta tin Thugng dé.
Ngoai ra, la dit

ligu”.

Khoa hoc vé phan tich di liéu W.E. Deming

Két hop clia Toan hoc va Tin hoc la cot 16i cia Khoa hoc dit liéu
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Khoa hoc di liéu: Co s& ciia quyét dinh

Phan tich Con ngudi quyét dinh

M& ta (descriptive)
Diéu gi di xady ra?

Chén doan (diagnostic)
Sao lai nhu vay?

Dy doan (predictive)
Biéu gi s& xay ra?

Quyét dinh
Hanh dong

Hb trg
quyét dinh
D& xudt (Prescriptive)
Phai lam gi, lam th& nao? .
Tw dong
quyét dinh

Ngudn: Gartner, 201 3.




Ha tang cla su phat trién?

Hanh dong trong thé gidi
vat ly clia cac thue thé

Ha tang la nhirng thir can nhat
phai c6 dé trén dé ta xay dyng
va phat trién nhirng th(r khac.
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Ha tang cla sw phat trién?

Tinh todn, diéu khién
trén khong gian s6

Hanh dong trong thé gidi
vat ly clia cac thue thé

:11“000001010100 Ha tan%

"1 10101010000 trong thé

gi®i s la gi

Ha tang la nhing th& can nhat vatadacéd
phai c6 dé trén dé ta xay -
dung va phat trién nhirng thie gl

@ khac.

1
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Thanh phan trong yéu cua ha tang s6?

CHINH PHU/DOANH NGHIEP SO & KINH TE SO

HA TANG SO

= Xac dinh va xay dwng cdc thanh phan chinh ctia ha tang s6.
= |§ trinh xay dwng phai hop ly, khong phai pha lam lai.




NHAN LUC SO

Nghé nghiép c6 kha ning tw déng héa

Nhan vién tiép thi tir xa (telemarketers)

Nhan vién ky thuat thu vién

Ngudi dinh gid bao hiém

Trong tai thé thao, cac vién chirc thé thao khac
Thu ky phap luat

Cha khach san, quan an, quan ca-phé

Nguoi moi gidi bat dong san

Nha thau lao ddng ndng nghiép

Thu ky va tro Iy hanh chinh nganh luat, nganh y

Nghé chuyén phat nhanh

o | [
N (NN

@

1

Nghé nghiép it khd nang tw déng héa
0.0028
0.0040

Chuyén gia tri liéu
Bién dao mua

Bac st va bac si phau thuat

~

Nha tam Iy
Nha quan ly nguén nhan lyc
Nha phan tich hé may tinh

1J0[i77/4 Nha nhan chdng hoc va nha khao ¢6 hoc

K¥ su hang hai va kién trdc su hai quan
Nguoi quan ly kinh doanh

Giam doc diéu hanh

Tiasang.com.vn 16



Nhan luc so

B&o cao cua Ngan hang Thé gi¢i vao nam 2016

Mdrc trung binh hign ding cdng nghé sé
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Nganh thuy loi va khoa hoc di¥ liéu

e Buwdc dau xay dung duoc cac CSDL quan ly: CSDL
thién tai, ho chira, dé va cong trinh trén dé, ..

e Tuong tac trwc quan qua giao dién GIS

* MOt sO ton tai:

D{ liéu kho chia s, manh muan va khé tich hop dé khai thac.

Chua ing dung duoc Al & Khoa hoc dit lieu theo xu hudng CMCN4.

Cac ing dung trong nganh chua két hop dwgc cdc mé hinh thay van, thay
lwec va hoc mdy dé két qua du bao chinh xac hon.



VD: Dy doan muc nuoc
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Pao tao va nghién cru KHDL

Khoa CNTT, PHTL c6 3 Labs:

* Modeling & Simulation Laboratory
 Data Science Laboratory
 Network Systems (loT)
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Phong thi nghiém Khoa hoc dir |

Cac Tién sy nghién ctru va dao tao Khoa hoc dit liéu
- Nguyén Thanh Tung
- Pang Thi Thu Hién

- Nguyén Manh Hién
- Lai Hién Phuong

- Tran Manh Tuén

- Bui Thu Cuc

il
l..‘ il

milir
i

- Tran Thj Ngén
cung 15 thay cd va sinh vién khac.

1
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(DS Lab)




Pao tao Khoa hoc dir liéeu

1  |Brief of statistics

PA0 Brief of linear algebra/optimization
el Introduction to R and Python

I3 Data preprocessing

B Principles of Data Science

[ Evaluation of analysis results

/A Regression
I Classification
EI Cluster analysis

[ Association analysis

[E Real-life problems 1
iF1 Outlier analysis/Anomaly detection

FERReinforcement learning
F8 Analysis of social networks
FE Analysis of time series data

[ Real-life problems 2

Pao tao sinh vién chinh
qguy hai nganh CNTT va
HTTT.

Pao tao cac khoa hoc
ngan han (3-6 thang)
Khda hoc chuyén dé cho
Truong/Vién va doanh
nghiép.
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THE 2016 IEEE RIVF INTERNATIONAL CONFERENCE
ON COMPUTING & I_HIIIIHIIHII}MII]H TECHNOLOGIES

RESEARCH, INNOVATION, AND VISION FOR THE FUTURE (RIVF)

mond &b A

) DATA SCIENCE

Appned pLand Al Systems
age NLP

Neural Langu:

« Neural Machine Translation
+ sequence to-sequence (Sutskever et. al, 14}
. Atention-based Neural MT (LUORE, etal, 15)
+ End-to-End Memory Networks
+ Neural Turing Machine (Graves etal. 14)




DSLab Opening ceremony 13.4.2018
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Nganh thuy loi va khoa hoc di¥ liéu

Ta co thé va nén di thé nao trong CMCN4?

= Con dudngva cach di phu thudc nhiéu yéu to: thé ché chinh tri, chinh sch
phat trién clia Nha nuwdc, B va Tong cuc, tinh trang kinh t&,x3 hdi, van hod, gido
duc va dao tao, khoa hoc vacong nghé...

= Khi CMCN4 bung n6, moi nganh nghé déu phai dva nhiéu hon vao khoa
hoc va cong nghé, vao ha tang dir liéu.

= Thay lgi hi€u qua va chinh xac? N6éng nghiép va du lich théng minh? Lyra chon
va lam chd nhitng cong nghé s6 va cac cong nghé cao can chominh?

Thuc hién dwoc dén dau sw thay ddi phwong thirc
san xuat trong viécta mudnva cinlam?



N

\ ? . \ ~ e N
ganh thuy lgi va khoa hoc di¥ liéu
Xay dung ha tang dit liéu thuay logi, tai nguyén nwdc vakhoa hoc
di liéu la ‘hatdng co s&” dé nganh thily loi tiép cn CMCNA4.

Nhanh chdong dao tao trong thai gian 3-5 nam mot luc lwong vé khoa hoc
dit liéu ciia nganh thuy loi.

C4 16trinh hop Iy va tirng budce thue hién. Trudc hét can day manh sé hod va
tao cac ngudn dit liéu coban.

St dung khoa hoc dit liéu hiéu qua dé duara cac quyét dinh ding vasang
sudt trong cac hoat dong clia nganh.



MOt vai suy nght

= Cau hdi chung Ia mdi linh vuc quan Iy clia B, Nganh canva cé thé
chuyén doi thé nao trong thoi chuyén doéi s6?

= Nhitng mo hinh,tri thirc, nguyénlly, phu’dng phap... chungta dang dung
t6t dén dau va cd thé tét hon khdng néu gan hon véidir liéu?

= Thay loila linh vue rat sau va rat rong. Lieumai inh vure clia thiy loi cd
can va cé thé gan véi ‘data- driven’ thé nao dé san xuat va quan ly diéu
hanh “thong minh” hon?

= Khoa hoc di liéu va ha tang dit liéu thuy lgi (IoT ho tro thu thap tu
dong) la chia khda dé hién dai hda nganh trong xu thé CMCNA4.

B



Cau hoi?
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