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15+ nam kinh nghiém trong linh vuc CNTT, dac biét la
cac hé thong Big Data, DWH, Data Lake, ...

Chung chi chuyén mon quéc té vé CNTT: Cloudera,
Oracle, Google, TDWI, ...

Giai thudng trong nudc/ quéc té: Sao Khué, IT World
Award, CEM Excellence Awards

Vai tro: Senior SE, Tech Lead, PM, PGB TT CNTT, GD
TTPTDL, PBOTDLTH, PBCNTTTH

Admin nhém Fb Cong dong Big Data Viét Nam

Téac gid/ dong tac gid cla 10+ bai bao quéc té vé
Machine Learning, Deep Learning



a Gidi thiéu kién truc Lakehouse

a Ung dung Big Data tai Viettel
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Quyét dinh dua trénd



Ra quyét dinh dua trén da liéu

nﬂﬂ”

* N

Ra quyét dinh nhanh va chinh xac hon

D{ liéu chinh xac va kip thai sé giup cac doanh nghiép, té chic tao ra cac quyét
dinh nhanh hon va tét hon

* 2 L] ré
Giam chi phi
Bang viéc Ung dung cac thuat toan hoc may, hoc sau vao trong hoat déng van
hanh, t8i uu san xuat kinh doanh, BDA c6 thé giup gidm chi phi van hanh

Launching san pham va dich vu méi

Bang viéc st dung di liéu vé hanh vi, s thich, mong muén cla khach hang, BDA
giup cac doanh nghiép, t6 chuc dua ra cac san pham dich vu phu hop véi khach
hang hon

Tang trai nghiém khach hang

Cai thién chat lugng dich vuy, tiét kiém chi phi dua trén d{ liéu khach hang trong
qua khur gitip tang trai nghiém va két ndi hon véi khach hang

Cost
reduction

BIG DATA
ANALYTICS

Faster,
better
decision
making

New
products
& services




Cac cap do PTDL & Quy trinh PTDL

Value

Descriptive
Analytics

What will
happen?
Why did s
it happen? Predictive

Analytics

Diagnostic
Analytics

Insight

How can we
make it happen?

Prescriptive

Analytics

Foresight

Difficulty

Busin
Understanding

Preparation

Deployment

N

(1) https://blogs.gartner.com/jason-mcnellis/2019/11/05/youre-likely-investing-lot-marketing-analytics-getting-right-insights/

(2) https://www.ibm.com/docs/sr/spss-modeler/saas?topic=dm-crisp-help-overview



Ung dung Big Data trong Vién théng

To6i uu mang luéi

Xac dinh cac khu vuc, vi tri ¢d dung lugng vugt muc va dinh tuyén lai bang
théng khi c&n thiét nham dam bao chéat luong dich vu, tdng muc do hai long
cla khach hang

@ Giir chan khach hang
Phan tich d{ liéu vé chat luong dich vu (cudc goi nghe co ré rang khéng,

ngudi dung xem video trén mang di dong co bi giat khong, ....), sutién Igi cla
dich vu, muc dé tiéu dung ctia khach hang danh cho vién théng, ...

Khuyé&n nghi san pham

Céac nha mang cé thé dua trén sé thich, hanh vi clia khach hang dé xay dung

Vién théng (Telecomunications): mét trong s6 nhiing nganh co
lugng dr liéu khéng 16 tir ngusi dung dich vu, véi su blng né cla

smartphone trong nhiing ndm gan déy thiét k& cac s&n pham cé cac dac tinh phu hop véi méi quan tdm cua ting
I6p khach hang

https://www.oracle.com/a/ocom/docs/top-22-use-cases-for-big-data.pdf 0



Ung dung Big Data trong Tai chinh

Khéi Iuong dir liéu cla cdc té chic tai chinh, ngén hang khéng
thuc su 16n nhu dir liéu vién théng tuy nhién di liéu cla céc té
chtrc tai chinh lgi cé chdt lugng tét va co mic do tin tuéng cao
hon (chd V tha 5 trong ddc tinh 6Vs cla Big Data - Veracity)

Phat hién gian lan

Bang viéc st dung Big Data, cac cong ty/ t6 chuc tai chinh cé thé xac dinh
dugc cac mau (pattern) biéu thi hanh vi gian 1an trong giao dich tai chinh tur
do &p dung cac bién phap céan thiét dé chéng lai cac hanh vi gian 1an nay

2 ” 2 e
Quanlyruiro
Hé théng quan Iy rdiro dua trén Big Data dé phat hién rdiro, gian 1an tiém &n

trong thoi gian thuc sé gilp cac t8 chuc tai chinh, ngan hang khéng phai
chiu tén that vé doanh thu

Ca nhan hoéa trai nghiém khach hang

Dua trén di liéu 16n va cac mo hinh hoc may dé du doan mdc do hai long cla
khach hang, cht déng thuc hién cac chién dich cham soc khach hang mot
cach cht dong dé tang trdi nghiém khach hang



Ung dung Big Data trong Y té

Nghién ciru gen

Thong qua st dung lugng di liéu khdng 16 tir cac ngudn khac nhau, cac nha
nghién cuu co thé xac dinh dudc cac gen bénh cling nhu cac dau hiéu lam
sang dé giup bénh nhan xac dinh dugc chinh xac cac van dé suc khée ma ho
cé thé gap phai trong tuong lai

H EA LT“CAR E Du doan bénh nhan

Bang cach thu thap di liéu day da di liéu qua khu théng qua cac céng nghé
'.lfu N - Big Data, cac t& chuic y té va cham soc stc khde cé thé du bao dugc sé ludng
4 | bénh nhan co thé cé trong tuong lai théng qua cac ky thuat “time series

analysis”

Y t& va chdm séc stc khée la linh vuc cé nguén di liéu khéng 16.

S( dung Big Data, céc té chuc y té va chdm séc suc khée da co @ H6 trg (Personal Health ASSIStants)

thé du dodn dugc cdc xu hudng bénh, phdt hién som cdc biéu Cac t6 chuc y té va cham soc stc khde ciing cé thé sl dung Big Data dé
hién cdac bénh hiém nghéo cling nhu cung cdp cho bénh nhén cung cap cac cach diéu tri tt hon va cai thién chat lugng cham soc bénh
cae dich vu y té va cham séc stic khée tét hon nhan ma khong lam tang chi phi théng qua nhiing hé théng nhu Patient 360

dé cung c&p mot cai nhin da chiéu cda tung bénh nhan



Ung dung Big Data trong Gido duc

Big Data cho phép cdc nha truéng, té chic gido duc co héi tich
hop cdc hé théng, ing dung va nén tdng quan trong giup tdng
hiéu qud dao tao.

@)

Ca nhan héa chuong trinh dao tao

Big Data gitp thiét ké& va khuyén nghi chuong trinh dao tao, 16 trinh hoc tap
phu hgp véi tung hoc vién

Tang hiéu qua quan ly hoc tap

DU liéu thoi gian ngudi hoc, k&t qua danh gia hoc tap gilp tuy chinh chuong
trinh gidng day mét cach hiéu qud. Big Data cling giup phan loai hoc vién
theo sé thich, phan nhom hoc vién hiéu qua vao cac hoat dong nhom.

Du doan hiéu qua hoc tap

BDA giup theo déi nhiing hoc vién can dugc chu y nhiéu hon trong mot
chuong trinh cu thé, gitp c6 thé tac dong dén két qua hoc tap cla hoc vién
bang cach phat trién nhiing kj nang ma ho con yéu kém.



Ung dung Big Data trong Ban 18

e Phat trién san pham

Big Data c¢ thé giup cac doanh nghiép ban & du doan nhu cau cta khach
hang théng qua viéc phan loai cac thudc tinh chinh clia cac san pham ma
khach hang quan tdm dua trén doanh sé ban dudc, hanh vi mua cla khach
hang trong qua khu

@ Toi uu gia
Big Data co thé gilp cac nha ban I tim ra diém can bang vé gia véi ting

phan khuc khach hang nham t6i da Igi nhuan cda cac nha ban 1&, dong thoi
ciing khéng lam khach hang réi bé san pham vi gia cao

chtre téi uu chi phi, tdng trai nghiém khach hang, ciing nhu phdt

) ) Cac doanh nghiép ban I& cling co thé si dung Big Data dé cung cép cho
trién sdn pham

khach hang cac trai nghiém tét hon trong hanh trinh khach hang (Customer

Jouney) théng qua Customer 360

Cdc céng nghé Big Data dudc st dung dé gitp cdc don vj, to @ Téng trai nghiém khach héng



Cac ung dung Big Data pho bién

Toi uu van hanh

Gidm chi phi van hanh théng qua cac use case tdi uu chi phi
nham t&i da hoa Igi nhuan

Mé rong/ giir chan khach hang

Ung dung Big Data va PTDL c6 thé giup té chic/ doanh nghiép
duy tri tap khach hang ciing nhu phat trién khach hang méi

Toi uu doanh thu/ chi phi

Tim dung khach hang, offer dung san phadm va dung thoi diém
nham tang doanh thu cho doanh nghiép. Ngoai ra, doanh nghiép
c6 thé sirdung tai san di liéu dé tao ra cac ngudn doanh thu mai

o

Phat hién gian lan

Xac dinh dudc cac mau (pattern) biéu thi hanh vi gian 1an tu do ap
dung cac bién phap can thiét dé chdng lai cac hanh vi gian 1an nay

2 ” 9 e
Quanly ruiro
Phat hién rdi ro, gian 1an tiém &n trong thoi gian thuc sé gilp cac té
chic tai chinh, ngan hang khéng phai chiu tén that vé doanh thu

Tang trai nghiém khach hang

Cac doanh nghiép c6 thé sir dung Big Data va PTDL dé cung c&p cho
khach hang cac trai nghiém t6t hon trong hanh trinh khach hang

(Customer Jouney) théng qua Customer 360
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Data Warehouse

Bugc xay dung véi muc dich Bl Q [
va bdo cdo. Han ché:

Reports

@@@

Data Warehouses

Khéng ho tro video, audio, text
Khong ho trg data science, ML
Khéng ho trg realtime streaming
Dinh dang dong & xac dinh trudc

El= E88

External Data Operational Data




Data Lake

Cé thé IQu trir toan bod di liéu
cla t6 chirc/ doanh nghiép
phuc vu cac yéu cau trong
tuong lai. Tuy nhién:

Han ché ho trg Bl

Cai dat phuc tap

Hiéu nang khong cao

DU liéu chua dang tin cay

ke (& E- @ &

Data  Machine Real-Time Reports
Science Learning Database

o
@ | . . | » @ @
Data Prep and ETL

o 1
11 0 0 0o ©

" ‘DataLake " °

S o> ) g

Structured, Semi-Structured and Unstructured
Data




Data Platform = DWH + DL

& [ ba & E- @ &

Reports Data Machine Real-Time Reports
Science Learning Database

* O

ol

Data Warehouses @ K X = @ @
T Data Prep and ETL

Validation Data
_/k/t\}reho\uses_
Crrester il il
ETL '
El= SE8E 8 @ & o

External Data Operational Data Structured, Semi-Structured and Unstructured Data
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1
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Data Lake




Kién truc Lakehouse

Data Warehouse G ! ‘ "@\ @’{f_ooo Data Lake

Streamlng Data Machine
Analytics Science Learning

@@@-@Eﬂﬂ

Structured, Semi-Structured and Unstructured Data




Kién tric Lakehouse

Cac dac diém chinh cla Lakehouse:

® Ho tro cac dinh dang va loai d{ liéu
khac nhau

® D3am bao tinh tin cdy va nhat quan
cua ddliéu

® HoO trg tinh chat cong viéc di liéu
khac nhau (BI, DS, ML, DA)

® Kha nang su dung cac cbng cu Bl
truc ti€p trén di liéu nguon

Consumption
Layer

Processing

Layer SQL based ELT

Catalog
Layer

Storage
Layer

Ingestion
Layer

Big data
processing

Shared Catalog

OLTP ERP CRM  LOB Fileshares

Near Real-time

ETL




Xay dung nén tadng di liéu Lakehouse

Céac thanh phan chinh dé xay dung mot nén tang di liéu theo kién tric Lakehouse

o OE NN

Kho d liéu (Data Lake)(luu tri trén cloud, dinh dang md, blob)
Engine dé truy van da liéu luu tri trong Kho di liéu
L6p transaction dé ddm bao tinh nhat quan cua d liéu
Workflow dé xtr ly d{ liéu (ETL, Data Pipeline)
L&p bdo mat (Security), quan tri dr liéu (Data Governance)
Cong cu ho trg cac tac vu khac nhau:

a. Truyvan SQL
Cac cbng cu Bl va dashboards
Cac chuong trinh ML, DL, Al
DU liéu thai gian thuc realtime, streaming



Uu diém cla Data Lake

ﬁ) Chi philuu trirré
{} Chi phi luu tri ré va co thé mé rong dé dang.

()  Luu trir cac dinh dang dir liéu khac nhau
> Video, audio, text, structured, unstructured

(] Dinh dang luu trir mé
oS Su dung dinh dang Parquet, rat nhiéu c6ng cu ho trg



Cac thach thuc doi voi Data Lake

11

1. Khé bé sung ditliéu
D{ lieu dugc b6 sung sé khdng dugc cap
nhat dong nhat

2. Khé cap nhat DL dang co
Viéc cap nhat théng tin, x6a du liéu dang
co sé tén chi phiva tai nguyén

3. Job bi 16i gilra ching
Co ché kiém soat di liéu khi job bj 16i
chua tot

4. Van hanh Real-time
St dung cé streaming va batch dan téi
su bat dong nhat vé di liéu

Y

Dooo
OOo0o0o

D000
D000

5. Chi phi quan ly phién ban data Ién
Chi phi d& quan ly viéc thay déi trong d
ligu larat1dén

6. Kho quan ly metadata I6n
Vi cac kho dir liéu 16n, rat kho dé quan ly
siéu duliéu trong toan bd kho dliéu

7. Qua nhiéu file nho
Data Lake xUly khong t6t trong trudng
hop c6 qua nhiéu file nhé

8. Chat lugng dit liéu
Chat lugng cta d{ liéu khong duge dam
bao trong Data Lake



ACID Transactions

} Ap dung co ché giao dich ACID

- Cap nhat khi ddm bao day du cac diéu
kién rang bu6c

/path/to/table/ delta lo

Chi phiquan ly phién ban data lén

g . Add filel.parquet
Kho quan ly metadata I6n - 00@0.qson Add  file2.parquet
- 0001.7json
Quéanhiéu file nho - 0002.7json

Chéat lugng dT liéu - 0010.parquet




Khé b6 sung dir liéu

Khé cap nhat DL dang co
Job bi 16i gitra ching

Van hanh Real-time

Kho quan ly metadata I6n

Qua nhiéu file nho

Chat lugng d liéu

ACID Transactions

Ap dung co ché giao dich ACID

- Cap nhat khi ddm bao day du cac diéu
kién rang bu6c

Xem lich su giao dich

} - Tat cd cac transactions dugc luu lai, cho
phép xem lich st cap nhat du liéu

SELECT * FROM events
TIMESTAMP AS OF

SELECT * FROM events
VERSION AS OF



Khé b6 sung dir liéu

Khé cap nhat DL dang co
Job bi 16i gitra ching
Van hanh Real-time

Chi phiquan ly phién ban data lén

Qua nhiéu file nho

Chat lugng d liéu

Su dung Spark

- Spark dugc xay dung dé xu ly khéi lugng
rat 16n di liéu

- Meta-Data dugc luu dudi dinh dang
Parquet

- D{liéu duge phan nho, luu bd dém, téi uu
cho viéc truy xuat nhanh

- D{rliéu va siéu dir liéu gan véi di liéu lubn
ton tai song2, khong can viéc dong bod



Hop nhat tép

Khé b6 sung dir liéu

Tu ddng t6i uu té chirc tép, cho phép truy

Khé cap nhat DL dang co cép nhanh

Job bi I6i gilfa chiing - Phan vung: d6i véi cac truy van dac thu
Van hanh Real-time . 807 b6t cac tép khdng can thlet

- TOchuc toi uu truy van nhiéu cot
Chi phiquan ly phién ban data lén

Kho quan Iy metadata l6n OPTIMIZE events
ZORDER BY (eventType)

Chat lugng d liéu




Khé b6 sung dir liéu

Khé cap nhat DL dang co

Job bi 16i gitra ching

Van hanh Real-time

Chi phiquan ly phién ban data lén
Kho quan ly metadata I6n

Qua nhiéu file nho

SU dung schema

St dung schema dé kiém tra va dam bao
chat lugng dir liéu

- Tatcadliéutrong cac bang phaituan
thu nghiém cac luat nghiép vu

- Bao gom cd cac tac vu thay doi schema
trong qua trinh merge, tdc dong da liéu

MERGE INTO events
USING changes
ON events.id = changes.id
WHEN MATCHED THEN
UPDATE SET *
WHEN NOT MATCHED THEN
INSERT *



Ludng di liéu

DELETE

OVERWRITE

INSERT MERGE

\ Bronze \ Silver \ Gold /

—— —_—>

/ Diliéu  Lamsach, lam gidu DU liéu tong hop
UPDATE  thd (Raw) dd liéu (theo nghiép vu)

Pam bao chat lusng DL

i

Streaming
Analytics

(@

Al & Reporting




Lc’)p luu tru

> & [@ &

Streammg Data Machine
Analytics Science Learning

m
11

11
00%,,9071 110, 1001 090 4
111 1'00111a0101 01 T 1,

BEEB @ W

D@ liéu cau truc, ban cau trdc va phi cau tric

o0 O

St dung 1nén tang di liéu cho
tat cd cac use-case

L&p giao dich theo cau truc

Data Lake luu trir tat ca ddu liéu
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Ung dung Big Data

n'l
« Du doan nquy co 16i, hdng TB

: =
‘5 Up/ Cross-sell Wy Churn Prediction " « Du doan luu lugng data
Mua goi t6t hon 1.4- 5.4 lan ‘ Churn rate giam 54% FINTECH
Doanh thu & ARPU t6t hon 3.6 1an 3

* Kich thich tiéu dung ]
h\ Pre to Postpaid - Gitrchan khach hang

vy - Taikich hoat

LOGISTIC
1

* Recommend uu dai

« Tim kiém KH tiém nang

Ty & nap thé t6t hon 2.1- 3 1an Ty 1& chuyén d6i tang ~2.6 1an

e T&iuu vij tri dat Hub

Nang cao long 5 .
. @ﬁ@ eactivate KH
_ «  Phéan tich KH tiém nang

trung thanh KH

«  T6iuu dudng van chuyén

Nang ty 1& duy triti70% 1én 85% |  35% KH quay lai dich vy




Data Warehouse

S ko

Reports
T
ENE
Data Warehouses

.

s

[J|L|

Structured Data

Data Lake

Sy @&

F.‘eports Data Machine
Science Learning

gg— 1 |

Data Warehouses

R e N T S
Data Lake
A

Structured, Semi-structured and Unstructured Data

https://www.databricks.com/blog/2020/01/30/what-is-a-data-lakehouse.html

Data Lakehouse

gé@%@@”

Reports Data  Machine
Science Learning

Metadata and
- Governance Layer

Data Lake
4

E m o ¢ B
Structured, Semi-structured
and Unstructured Data




Kién truc Viettel Data Lake

Web HTML

JSON/ XML

Documents
(Plain text,
Pdf, Word...)

Emails

Viettel Data Platform Architecture

—————————————————————————————————

Ingestion Layer

Layer

Batch Processing
viettel

5
%ﬁ viettel
IVE

- spans

spark | |

Stream Processing

Provisioning Layer

&katka N’k
(o ]
viettel

APls connector

File Base connector
Stream connector
RDBMS connector

MysoL:

3

Governane: Apache Atlas + Apache Ranger O Atlas

edpaehe Ranger

Cluster Management + Resource Manager: Hadoop Yarn \:;W

Monitoring, Alerting, Data Recovery, Admin: Apache Ambari
- Scheduling, Workflow Management: Viettel ETL Monitor
CICD & Version Control System: Jenkins, GitLab
Orchestration: Apache Zookeeper

Apache

viettel & enkins

0
g
2

GitLab

Downstream
Applications

i
1

1

|

1

i

i

1

:
1

1

i Dashboards
1

1

' Bl Portal
1
i
1
1
i
1
1
i
1

Ad-hoc
Applications

Ingestion Layer
Bong b6 diliéu

Storage Layer
Luu tra duliéu

Procesing Layer
XU ly, lam giau duliéu

Unified Services
Quan tri nén tang

Downstream
Applications

Cac cbdng cu khai thac
dualiéu



Phan |6p Viettel Data Lake

LGP THU THAP
olayddliéutucaché
théng bén ngoai
oNhand{liéuday vao
o XUlyreal-time, mini-

batch, batch

APACHE

Spork

LGP TONG HOP

o Téng hop dir liéu tu
nhiéu nguon

oTao bang du liéu
téng hop tir cac
bang tho (raw)

LGP LUU TRU

o Luuu trir nhiéu dinh

dang khac nhau: text,
video, voice,

oLuu tr&r nhiéu muc
ddé khac nhau:

block, file, object,

‘ﬂ@“rﬁmigtuz
®  HEAsE

f
D APACHE
ZooKeeper”
ia

LGP PHAN TiCH

o Tao méi trudng phan
tich dliéu

oCho phép thuc hién
cac cac congnghé
Al, ML, DL

SEak

g O

TensorFlow

LGP QUANTRI

oQuénly siéuddliéu

o Quan ly master-data,
reference-data

oBao mat duliéu

o Giam sat, van hanh,

canh bao

{;§ Apache Ranger
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h nang noi bat Viettel Lakehouse

Nén tang di liéu hién dai, ho tro nhanh Tinh nang hién dai cda dinh
chong viéc xay dung kho dir liéu tap dang Delta File trén ~kié’n
trung trén mai truong cloud-native. truc Lakehouse nhu ho trg

ACID, metadata scalable tai

hang TB, Time travel du liéu,
Tich hop san c6ng cu lniil ( Audit history...

cho Data Engineer/ d—
Data Scientist/ Data ;
, . . e
Analyst su dung va - . A L
trién khai nghiép vu. Xac thyc tap trung va phan
quyén su dung du liéu.

Quan tri metadata clda toan

bo durliéu vai Data Catalog H6 trg quan ly va trién khai trén
nhiéu cum Cloud st dung mét
nén tang duy nhét.
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Data validations &
cleansing

Data transFormations

Data curation &
serving

Data $+ora9e

A

General Storage ﬁ}

( BPur'Poce buitt storage tJ

=), N
2 e '
Data Consumption , 4! Gl
& Delivery Jc’of::;“f:y,,
R N [
Business b,r‘
Machine ergres S

Practical Lakehouse Architecture(Gaurav Ashok Thalpati)

RN




Kién truc Viettel Lakehouse

Control Plane trong VLH Network

Quan Iy ngwroi dung, tai nguyén cac cum va data sets
Admin / Tenant Manager / User
Admin Portal h
Single Sign-on (S50)
[ Tenant Management } [ Resoucre Monitor ] [ Users ] [ Settings ]
vy Active Directory
- Manage Forward
TR I Tenants’ Resources Tenants' Workspaces
¥
~
Tenant Portal
Cluster Workflow / Job " Initiztes/Manage
[ Management ] [ Schedule ] [ Data Governance ] [ Notebooks } [ Admin Console ] Storage Resource
Storage
Tai nguyén Iweu triF - VL

* Storage hodc External
View (AWS S3. Azure Blob)
Storage Resouce

Launch Cluster Initiates Jobs Push/ Pull Matadata Motebooks Inferaciive View job result
i l ‘ l l VL Storage

Data Plane trong Customer Network - Kubernetes Cluster
Cum tinh toan Spark, xt Iy di¥ liéu
Gel/Put
] datasetiresult

[ VL Stack

{ Data Processing ] [ Data Catalog ] [ Notebooks backend }




Cong nghé Viettel Lakehouse
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