NHAP MON LAP TRINH
KHOA HOC DU LIEU

Bai 1: Gidi Thieu Mon Hoc



NO1 dung

1. Thong tin chung vé mon hoc

2. Data science (khoa hoc di¥ liéu) la gi?
1. Khoa hoc di¥ liéu khdc cac khoa hoc khac & diém nao?
2. MOt s6 van dé khoa hoc dit liéu xung quanh ching ta
3. Nghé lam khoa hoc di liéu c6 uwu thé gi?

3. Data scientist (nha khoa hoc di¥ liéu) lam gi?
1. Data scientist workflow
2. Data scientist can gi?



Phan 1

Thong tin chung vé mon hoc

TRUONG XUAN NAM



(G101 thi€éu mon hoc

= Tén mon: Nhap moén Lap trinh Khoa hoc D liéu
(Introduction to Programming for Data Science)

= SO tin chi: 3 (24 tiét ly thuyét + 21 tiét bai tap)
* NOQi dung chinh:

= Ngbn nglt python (co ban)

= MOt s6 thu vién xtr ly di¥ liéu cdia python

" Triec quan hoa di¥ liéu

» Hoc ti di¥ liéu nhu thé nao

= Giang vién: Truvong Xuan Nam, khoa CN

" Email: truongxuannam@gmail.com
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Tai1 11éu mon hoc

LR

= Scipy Lecture Notes, www.scipy-lectures.org

= Cac tai lieu tham khao nén doc:
" “Think Python: How to think like a computer scientist”
= “Learning Python”

= “Python for Data Analysis: Data Wrangling with Pandas,
NumPy, and Ipython”

= “Python Crash Course, A Hands-On, Project-Based
Introduction to Programming”

= Bai giang, bai tdp, ma ngudn, diém so,... sé& duoc
duwa lén site https://txnam.net muc BAI GIANG
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Kién thirc yéu cau

= P3 biét va str dung tam 6n mot ngdn ngit 1ap trinh
nao do6 (C/C++, C#, Java,...) — vi chlng ta sé hoc kha
nhanh phan ngdn ngit python

= Cau truc dir liéu: mang, danh sach, cdy,... — dac biét
la mang nhiéu chiéu va cac phép xt ly trén nd

= Hiéu cach lam viéc clia hé thong file, doc ghi di liéu
dang van ban tu file — hau hét dit liéu cia mon hoc
va nganh hoc nay déu & dang text

= CA kién thirc vé cac dinh dang dit liéu thuong dung
trong cudc song (van ban, anh, am thanh, phim,...)



Phﬁnrnénlhoctap

’ NumPy @U‘ho"

IPIy: '»7, DASK
IPython P pLJthOﬂ J“F’)’e \

Numba

ANACONDA
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Panh gia két qua

= Diém mon hoc = PQT x 50% + DTCK x 50%
= Diém qua trinh:

s Pia \e,(“
Diém danh é?’*&\ o

" Bailam trén |&p, trong phong lab Jed S

= Bai tdp vé nha (n0p qua email) O 6006

= Thigitta ky @ e
= Diém thi cudi ky: Q o0

= Thi thuc hanh trén méy @

= Puoc st dung tai lieu tham khao

* Chi thi nhirng gi hoc, khéng co gi¢i han ndi dung thi
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Tai1 sao phai hoc mon nay?

= D& cd kién thirc vé khoa hoc dit liéu

= Pé cd ki nang viét chwong trinh phuc vu cho céc bai
toan thudc nganh khoa hoc di¥ liéu

= P& cé hiéu biét vé cong viéc cla nguoi lam khoa
hoc dir liéu va cac bai toan lién quan

= P& ¢S hiéu biét vé cach &rng dung khoa hoc dit liéu
vao cac van dé trong thuc té

= C4 thém lya chon cho dé tai lam tot nghiép

= C6 diém mdn hoc va dugec ra trwong



Phan 2

Data science (khoa hoc dur
licu) la gi?
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Phan 2.1
Khoa hoc dir li€u khac cac
khoa hoc khac ¢ diém nao?
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Khoa hoc dur 1i€u 1a gi?

= H3u hét cac nganh khoa hoc tir xwa dén nay déu
giai quyét van dé dua trén lap ludn va tri thirc
»= Nganh toan: dua trén cac ménh dé, cong thirc, l1ap
ludn... dé chirng minh bai toan
= Nganh vat ly: duwa trén cac quan sat, thuc nghiém, tinh
todn,... kiém chirng cac gia thiét
= Nganh hoa hoc....

" Ta goi cac nganh khoa hoc nay la “knowledge-driven”
(dan dat bai tri thire)

= Co nganh cé chut ngoai lé, vi du: nganh xac suat

TRUONG XUAN NAM
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Khoa hoc dur 1i€u 1a gi?

= V@i quan diém nhu vay, tat cd nhirng quan sat ma
khong dwogc chirng minh chat ché thuvong dugc cho
la “khéng khoa hoc”
= Chang han: chudn chudn bay thap thi mua

= Khoa hoc dit liéu # Khoa hoc thong thuong & quan
diém: tim tri thirc tir dir liéu (dan dat béi dit liéu —
“data-driven”)
= Chung ta rut ra tri thirc bang viéc tim toi tr dit liéu chu
khéng nhat thiét phai chirng minh né
= Tat nhién tri thd&rc tim ra phai cé tinh 6n dinh (luén cé
cung két qua néu st dung cung mot phuong phap)



Mot s6 van dé khoa hoc dir liéu
Xxung quanh chung ta
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Van dé quanh ta

= Cac bai toan dv bao:
» Dy bao thj trwong nha dat: ngdéi nha @ manh dat A liéu
cO gia bao nhiéu vao nam 20207?
= Dy bao thoi tiét: di nghi gio t6 va 30/4-1/5 & Ha Long c6
can mang do mua hay khéng?
* Du bao hanh vi mua hang: c6 thich mén hang nay hay
khéng? Mdrc do thich nhu thé nao?

= Cac bai toan ra quyét dinh:

" L3i xe tw dong
= P3t mua, dat ban c6 phiéu theo tin tirc



Van dé quanh ta

= C4c bai toan ra quyét dinh:
= Diéu chinh nhiét 0 diéu hoa tdi wu cho hoat dong cua
nguwoi trong phong
= Piéu hanh xe dé dap &ng nhu ciu cda khach goi taxi

= Cac hé thong phan tich thoi gian thuec:
= Xu hwdng cia truyén thong vé doanh nghiép hodc nhan
vat nao do
= Canh bao chay qua camera
= Cadnh bdo nguy hiém vdi tré con, nguodi gia



Thao luan

1.

Hay néu mot vai van dé lién quan dén dia phwong
(qué) cua ban, ma ban cho rang c6 thé giai quyét
bang khoa hoc dit liéu.

Theo ban c6 nhirng van dé nao cta trwedong ta co
thé 1a d6i twong nghién cru cua khoa hoc di liéu?
Gan day Facebook c6 vu bé béi vi 16 thong tin ca
nhén ctia khach hang, ban c6 cho rang cac théng
tin ma ban dwa 1én facebook la quan trong?

(vui) Panh s6 dé c6 phai la bai todn cia nganh
khoa hoc dir liéu?



Ngheé 1am khoa hoc dit li¢u ¢6
uu the gi?
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Nhu cau tang cao

+5.8%

DATA SCIENTIST

$116,000-$163,500 $135,000-$%

NETWORK SECURITY ENGINEER
$115,500-$162,500

TOP 10 TECHNOLOGY JOBS TO

WATCH FORIN 2017

BIG DATA ENGINEER

196,000

NETWORK SECURITY ADMINISTRATOR

$107,750-$155,250

DATABASE DEVELOPER

$108,000-$161,500 $93,000-$155,000

DATA SECURITY ANALYST
$118,250-$169,000

SOFTWARE DEVELOPER

WEB DESIGNER
$70,500-$118,000

NETWORK ENGINEER
$99,000-$146,250

Source: Robert Half Technology 2017 Salary Guide

d your free cop
t Half Technolog

le 7 Salary
Guide at rht.com/salary-center.
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SOFTWARE ENGINEER
$108,250-$164,500

[i1) Robert Half

Technology
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Nhu cau tang cao...
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THE NUMBERS OF AMERICAN DATA SCIENTISTS RESEARCH CENTERS IN THE FIELD OF DATA SCIENCE

e nealCINER Camer for Data Scance (C0S) 5 ool [
"L v lee b we
.ot N> U red e b e

It's official: America needs more data scientists. This week, a $37.8 million project

ok

Lo e
Berkeley o)
o — Cemey for the Promotion of Resear O Invalving nnovative Statistical o
fo— P o - ave A o e R el
. o e . " — ’ b - - e s, e

Menozoigy TEISM

UNIVERSITY of WASHINGTON

SCIENTIFIC
AMERICAN"

EEEED ottemem  Toems  thp s S Podre

S ] 3 ¢
@ egcience Institute WHO WE ARE

New Ph.D. Tracks in "Big Data"

How Big Data Can Transform
Society for the Better

~ Wrns 0 s
N T T L € ol Lo the Tuwniy e
L3 Mo Poe, wané porigancas wok)

TRUONG XUAN NAM 21



Cau vugt cung EL
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OVER THE NEXT FIVE YEARS, DEMAND FOR DATA SCIENTISTS WILL:

Be significantly less ‘I 0/

i 3‘] °/ Significantly outpace
Be less than the =0 o the supply of talent
talent available 5/

3171

327 e sy ftoin

Only 12% see today’s BI professional as the best source for new data scientists

o i ]
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Luong cao Qg‘i

Big Data, Big Paycheck

Median salary for analytics professionals and those specifically within
data science, by level of experience.

Up to ORGSO ST $65,000

RSN Data scientists $80,000

Note: Data do not include managers Source: Burtch Works The Wall Street Journal
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Phan 3

Data scientist (nha khoa hoc dix
licu) lam gi?
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Data scientist lam gi?

= VV&i skillset chuyén sau va trai
dai trén nhiéu linh vyc
= Math and Statistics
" Programming and Database

= Communication and
Visualization

= Domain Knowledge and Soft
Skills

TRUONG XUAN NAM

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business, Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little
cheat sheet on who the modern data scientist really is.

MATH
& STATISTICS

Machine leaming

Statistical modeling

Experiment design

Bayesian inference

Supervised learning

random forests, | oTession
Unsupervised leaming: clustering,
dimensionality reduction
Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

vr Passionate about the business
tr  Curious about data

¥r Influence without authority
¥ Hacker mindset

¢ Problem solver

w

Strategic, proactive, creative,
innovative and collaborative

PROGRAMMING
& DATABASE

Computer science fundamentals
Scripting language e.g. Python
Statistical computing package eg. R
Databases SQL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaa$ like AWS

5o %%

COMMUNICATION
&VISUALIZATION

Able to engage with senior

Translate data-driven insights into
decisions and actions

Visual art design

R packages like geplot or lattice
Knowledge of any of visualization
tools e.g. Flare, D3.js, Tableau

marketing strategy and optimization: custamer tracking and on-site analytics: predictive analytics and econometrics: data

MarketingDistillery.com is a group of practitioners in the area of e-commerce marketing. Our fields of expertise nclude: C Uﬁ E %

warehousing and big data systems: marketing channel insights in Paid Search, SEO, Social, CRM and brand.
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Data scientist lam gi?

= Thu thap va xt ly dit liéu dé tim ra nhirng “insight”
(gia tri bén trong)

" Vidu: dua trén cac thong tin thu thap duwoc tu cac
post/comment/status trén mang xa hdi, Data Scientist
cé thé tim ra duoc: c gan dén ngay valentine thi tan
suat xuat hién cac thuong hiéu ABC cao hon han

= Giai thich, trinh bay nhitng insight d6 cho cac bén
lién quan, dé chuyén hda insight thanh hanh déng
= Vi du: khi tim ra dwoc insight gid tri tir data, ban can

lam report/presentation hay visualization dé biéu diéen,
giai thich cho cac bén lién quan hiéu dwoc



Data analyst va Data scientist

Data Scientist

also known as Data Managers, statisticians.

Data Engineers

also known as database administrators and
data architects.

Data Analysts

also known as business Analysts.

A data scientist will be able to take data science
projects from end to end. They can help store
large amounts of data, create predictive
modelling processes and present the findings.

Skills: mathematics, Programming, Communication

4

<[>

Will use programmes such as:
SQL, Python, R

They are versatile generalists who use computer
science to help process large datasets. They
typically focus on coding, cleaning up data sets,
and implementing requests that come from
data scientists.

Skills: Programming, Mathematics, Big data

B

+_
b —

<[>

Will use programmes such as:
Hadoop, NoSQL, and Python

TRUONG XUAN NAM

They typically help people from across the
company understand specific queries with
charts.

Skills: statistics, Communication, Business knowledge

ad i X

Will use programmes such as:
Excel, Tableau, 5QL




San pham data 1a gi?

= S4n pham data duwoc xay dwng dua trén dir liéu
= Tinh nang recommendation cua Amazon duoc xay dung
dua trén dit liéu ctia nd: nguoi dung mudn mua mon do
gi? Nhitng mdén d6 nao nén mua kem?
= S4n pham data cd thé la mot sdn pham riéng biét
hodc mot phan trong san pham Ién
» Facebook cé thé tu tag anh ban bé cda ban
= S4n pham data bao gém nhiéu thanh phan nhung
mo hinh dit liéu 13 cot 16i chia né va duoc xay dung
bang cac thuat todn hoc may



Mo hinh dit lidu 1a gi?

= \/i du: ban muén dung mét chiéc hdp den dé nhan
dién loai vat
= B1: Ban phai tim rat nhiéu hinh anh con ché va con meéo
= B2: Cho h6p den doc nhitng hinh anh nay

= B3: Day cho hdp den biét dac diém nao trén birc hinh la
clia con chd, dac diém nao la clla con méo

= B4: Ban dwa ra 2 hinh anh mai, hdp den sé tra |0 dau 13
hinh anh con chd, hinh anh con méo

" Toan b qua trinh nay goi la hoc may (machine
learning) va cai hop den chinh la mo6 hinh di¥ liéu



Phan 3.1

Data scientist workflow

TRUONG XUAN NAM
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Data scientist workflow QL

| Thuthapva
Lén ké hoach lam sach dir
liéu

Chon giai phap
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Data scientist workflow — Buoc 1

=" Input
= Workflow bat dau tir mdt yéu cau hodc nhiém vu: “Nhu
cau tim kiém hinh anh cda Google: dwa cho may 1 birc
anh, tra vé nhirng birc anh twong ty”
= Nhu cau nay cé thé bat ngudn tur:
* Do bd phan business thu thap phan hoéi tir nguwoi dung va dé
nghi c6 thém tinh nang ABC
* Hoac, do chinh Data Scientist khi lam viéc v&i dir liéu, nghién

ctru dac tinh cha san pham/ céng ty cling nhu kiéu/ lwvgng data
hién cd... thi ndy sinh thém sang kién phat minh tinh nang XYz
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Data scientist workflow — Budc 2

= Lén ké hoach
= Lam tinh nang nay cé kha thi hay ko?
= S& can loai dit liéu gi? O dau? Bao nhiéu la dd? Lay dir
liéu nhu thé nao?
= Can bao nhiéu resource (nhan lyc, thoi gian)
= Tinh nang nay s& duwoc gan vao dau trong san pham
cudi cung va sé giup ich duoc gi cho nguoi dung
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[ e
Data scientist workflow — Buge 3 =t

" Thu thap va lam sach dir liéu
= P& day cho may biét phan biét chd/méo, né cang phai
hoc nhiéu hinh anh cang tot. Nén phai di “gom dir liéu”
= D{¥ liéu gom xong sé con [6n x6n va nhiéu rac thi phai
“lam sach dir lieu”.
* Hinh anh ko can thi loai bd; Hinh mo thilam cho r6 ...
* Pong bd hda dir liéu
* Hinh anh mang vé cé kich thuédc khac nhau, phai dua hét vé
cung kich thudc, dinh dang theo mo6 hinh dir liéu da chon
= NEu dit liéu chwa dd phai thu thap thém
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Data scientist workflow — Budc 4

= Chon giai phap
= Néu van dé da co san giadi phap
* Lua chon / két hop cac gidi phap lai, chay th&r nghiém, kiém tra
thir nghiém nao tét nhat va vi sao, chon gidi phdp dé phat trién
thém
= Néu van dé chwa cé san gidi phap
 Can lam nghién cru: tim hiéu xem trudc minh d3 cé ai tirng
lam vé van dé nay hay chua
* Sau dd, chon ra mot hodc mét loat cac phuwong phap dé thi
nghiém
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Data scientist workflow — Budc 5

= May hoc
= Chay thtr mo hinh va danh gia hiéu nang
» Twdng tuong ban diéu khién bang diéu khién véi nhiéu nut.
Ban th(& chinh ndt nay 1 chut, thay két qua ra tot hon chut xiu
thi gilt lai va chinh th& nut khac
» Nhan dién cac yéu tdé anh hudng dén két qua. Piéu
chinh dau hiéu wu tién dé ra duwoc két qua tét nhat.

TRUONG XUAN NAM 36



Data scientist workflow — Budc 6

= Qutput
= K&t qua gan vao mot san pham 1&n cé tinh ing dung
= Viét bai bao
= T6 chrc hdi thao

TRUONG XUAN NAM 37



Phan 3.2

Data scientist can gi?

TRUONG XUAN NAM
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Data scientist: to chat can c6?

Q ==10000

I am a part analyst & SCIENTIST

WHAT DO I DO?

part artist.I use my Pe ) g O NIEAO) KA 1.Icleanse existing raw data &
analytical and technical M e T k Th/ f build models to predict future
VALUE L1 RE L LT )
abilities to extract U oam T o ws Q) T
. .. 9 4T - X SUTD 2.1 go beyond merely collecting
meaning / insights from ¥« A-Na-B )
YT ol 582 and reporting data, to look at
massive data sets. Veimg  BUTUAOO « R YINTESAN)CN TO AF) E-0 T 040 BT i )
YT / 0 data from multiple angles & give
P g g

3 - UL e 7 - S0 147 * M - {3000 1 - KO 2" L

meaning to it.
3.1 identify the correct business
problem(s) & offer solutions (via

o h Wb

WHAT DO | RELY ON? ‘
visualizations, reports or blogs)
Analyti by best applying the data.

nayytics THE PROCESS | FOLLOW | o 2PPYind
Predictive Models
Statistifa_l Analysis & Modeling WHAT DO | EARN?
Data Mining
Senti n’.lent Ana!ysis After oil & gas geologists,
What-if Analysis mine is the 2™ highest paid
job in the world!
HOW DO I HELP ORGANIZATIONS TODAY?
100,000
* Increase data accuracy = Reduce costs t
. 3 . . o
= Develop strategies = Mitigate risks 150.000
* Improve operational efficiency = Offer personalized products/services r
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Data scientist: tO chat can co?

= Kién nhan
= T6 chat nay cuc ki quan trong vi DS phai danh phan [&n
thoi gian dé thu thap va lam sach dir liéu

Vi du, ban muén lam mét model du doan gia nha.
Ban sé phai thu thap dir liéu vé nha tir nhiéu nguén khac nhau.

Moi nguén nay lai luu dif liéu theo mét cau tric riéng. Vay thi ban phai quy chiing vé

mét cau tric chung.
Sau dé, ban lam sach bang cach loai bo cac dir liéu khéng pha hop, nhu:

» Dirliéu thiéu: 6 s6 luong phong ma khéng co dién tich.
» Dirliéu rac: dién tich 10m2 ma gia 200 ty.
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Data scientist: tO chat can co? =

= Giao tiép tot
= /i Team Business: dé hiéu rd hon vé san pham ciing
nhu requirements, tur do tim ra cac insights co gia tri
= \/&i Team Engineer: dé ap dung mé hinh cdia minh vao
hé théng hodc dé nghi ho td chirc/hé théng data cho
minh st dung
= Trinh bay, gidi thich insights cho cdc bén lién quan hiéu
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Data scientist: tO chat can co?

* Thich tim hiéu va thir cai méi
= Nghé Data Scientist con m&i mé va st dung nhiéu kién
thurc lién nganh.

* MOi nganh riéng lai c6 budc tién va cong nghé mai: Ban can
cap nhat kién thirc lién tuc
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Data scientist can k§ niang gi?

= Nghé Data Scientist doi hdi kha nhiéu kién thirc va

Tnang tong hop

= Machine Learning: dé hoc tir dit liéu, tir d6 tao ra cac
MmO hinh duy doan

= Database: gitp lwu tri¥, truy xuat dit liéu cling nhu thuc
hién tinh toan

= Programming language: viét code dé ap dung cdc md
hinh d3 hoc duoc ndi trén vao san pham cu thé hodc dé
thao tac voi database

= Visualization: giip hiéu hon vé dit liéu hodc trinh bay
két qua phan tich
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Data scientist can k§ niang gi?

= Kién thirc toan hoc: yéu td quan trong so 1
= Nghé data science st dung nhiéu kién thirc lién nganh.

* Machine learning la su két hop cla cac mé hinh toan hoc chay
bén duwdi

 Khixtr ly / [am viéc v&i dit liéu, ban sé can sir dung rat nhiéu
ki€n thirc vé todn, xac suat thong ké, ...

e Tw duy todn hoc s& gitip ban dé tiép thu va hoc cac ki nang
khac nhau

Vi du, khi cho may hoc mét buc anh dé phan biét con chd vdi con méo. Thi buc anh do
sé dugc chia lam nhiéu ving tuong &ng véi 100 6 vudng chang han.

R6i ban day cho cai may rang, trong buc anh, 6 ¢ cum phia bén géc trai c6 nhiéu mau
den, két hop vdi 6 & cum phia bén géc phai cé nhiéu mau trang, thi dé la dac diém nhén

biét con cho.
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Data Scientist: Cac k¥ ning can thiét? ;

= Kha nang Lap trinh phdn mém
= COng viéc cla Data Scientist rat gan vdi Software
Engineer. Vi vay, code cirng |a moét yéu cau quan trong
" Sw nhay bén
= Khi nhin vao dit liéu, ban cadn dd nhay dé suy doan: doi
vOi loai dit liéu nay thi nén lam gi v&i no, nén estimate
nhu thé nao?
= Su nhay bén la to chat song ciing tich |Gy dan theo kinh
nghiém va thoi gian
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