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Tom tat

Trong boi canh nganh Ngan hang dang chuyén minh manh mé theo xu hwong s6 héa, nhu
cau xay dung moi quan hé khach hang toan dién, linh hoat va ca nhan hoéa ngay cang tro nén
cap thzet Tuy nhién, cac hé thong quan tri quan hé khach hang truyen thong dang gap nhiéu
han ché vé kha néng tich ho’p dir li¢u, phan tich thoi gian thyc, va dap ing cac yéu cau quan
tri dir liéu hién dai. Bai viét nay ae xuat u’ng dung kién tric Data Lakehouse nhw mot gidi
phdp cong nghé kha _thi, két hop wu diém cia Ho dir liéu (Data Lake) va Kho dit liéu (Data
Warehouse) nham hé tro' leu trie linh hoat, truy van hiéu qua va tich hop da dang dir liéu tir
cdc nguon khac nhau trong hé thong ngdn hang. Bai viét trinh bay kién triic Lakehouse, phén
tich cac tang chirc nang trong mo hinh tich hop voi viéc quan tri quan hé khdach hang. Qua do,
nghlen ciu khang dinh rang Data Lakehouse khong chi gop phan nang cao nang lwc phan tich
vara quyet dinh, ma con la nén tang chién luwoc gzup cdc ngdn hang thich iing véi bién dong thi
triwong va ddp g yéu cau tudn thii phap ly ngay cang nghiém ngat.
Tir khoa: Data Lakehouse, kho dir li¢u, ho dir liéu, quan tri quan hé khach hang, ngdn hang.
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Abstract
Amidst the rapid digital evolution reshaping the banking landscape, the demand for a
comprehensive, flexible, and personalized customer relationship has become increasingly imperative.
Yet, conventional Customer Relationship Management (CRM) systems encounter notable constraints in
data amalgamation, real-time analytics, and adherence to contemporary data governance standards.
This manuscript advocates for the implementation of the Data Lakehouse Data Lakehouse architecture as
a viable technological solution that amalgamates the robust features of Data Lakes and Data Warehouses
to facilitate scalable storage, streamlined querying, and seamless fusion of varied data origins within
banking infrastructures. The study presents the fundamental structure of the Lakehouse architecture and
analyzes its functional layers in relation to CRM integration. The findings suggest that Data Lakehouse
not only enhances analytical and decision-making capabilities but also serves as a strategic foundation
for banks to adapt to market volatility and comply with increasingly stringent regulatory requirements.
Keywords: Data Lakehouse, Data Warehouse, Data Lake, Customer Relationship Management
(CRM), Banking.

1. Gidi thiéu chinh, ma con phai ca nhan hoa trai nghiém

Trong bbi canh nganh Ngan hang dang
budc vao thoi ky chuyén d01 sO toan di¢n,
viéc xay dung va duy tri mdi quan h¢ ben
virng v6i khach hang da tro thanh mot yéu to
chién lugc sdng con. Vi sy canh tranh ngay
cang khdc liét va ky vong ngay mot cao tir
phia khach hang, cac ngan hang khong thé
chi dimg lai & viéc cung cdp san pham tai

dich vu trén nhiéu kénh giao tiép (Maximizer,
2025). Hé théng quan tri quan hé khach hang
(CRM) dugc xem nhu mot hé thong trung
tam glup ngan hang hiéu rd hon vé hanh vi,
nhu cdu va hanh trinh cta timg khach hang,
thong qua vigc tich hop dir ligu tir cac diém
cham nhu giao dich tai quay, ung dung di
dong, tong dai va mang xa hoi.
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Theo Veritis (2024), CRM con dong
vai trd quan trong trong viéc chuan hoa va
tap trung hoa dir li¢u khach hang, tao diéu
kién thuén lgi cho viéc phan tich xu hudng,
dy doan nhu cau va t6i wu hoa chién dich
tiép thi. Bén canh do, viéc ap dung CRM
con giup nang cao hiéu suat van hanh ndi b
théng qua ty dong héa cac quy trinh quan
1y, tir theo doi glao dich, lich sir lién lac dén
quan 1y phan hoi va khiéu nai. Dic biét trong
moi trudng tuan thi nghiém ngit vé bao mat
thong tin va cic quy dinh nhu GDPR (Quy
dinh chung vé bdo vé dir li¢u cia EU) hay
CCPA (bao luat quyén riéng tu ngudi tiéu
dung cua bang California) CRM hién dai
cung cap cac tinh nang ma hoa, kiém soat
truy cap va luu vét audit nham dam bao an
toan dir liéu va tuan thu phéap 1y (Maximizer,
2025). T do, co thé thiy, CRM khong chi
don thuan 1a mot giai phép cong nghé ho tro
ban hang, ma con la nén tang chién lugc gitp
ngan hang tang cudng nang luc canh tranh,
nang cao long trung thanh va duy tri tinh linh
hoat trong moi truong kinh doanh bién dong
(Veritis, 2024; Maximizer, 2025).

Mot trong nhing thach thire phd bién
va nghiém trong nhét trong quan tri khach
hang tai ngan hang 1a tinh trang dit li€u bi
phan manh va th1eu tich hop. Dir li¢u khiach
hang thuong nam rai rac trong cac hé thong
riéng biét nhu Core Banking, CRM, giao
dich dién tu, Gtng dung di dong, va nén tang
mang xa hoi. Khi céc he¢ thong nay khong
dugc dong b, ngan hang kho c6 thé xay
dung dugc mot cai nhin toan dién (Customer
360) vé khach hang, tir do, can tré kha nang
ca nhan héa dich vu va téi uu héa hanh trinh
trai nghiém (Drenik, 2025). Trong thoi dai
s0, khi khach hang ky vong sy lién mach,
thong minh va ty dong hoa trong moi d1em
cham, viéc khong tich hop dir liéu dong
ngh1a véi viéc danh mat co hoi xay dung
moi quan h¢ khach hang bén ving.

Bén canh vén dé tich hop, chat luong
dir liéu cling 1a mot rao can dang ké. Dir
liéu khach hang thuong bi 16i, thi€u, trung
1ap hoac khong cap nhat - mot phan do nhap
liéu thu cong, phan khac do khong co6 hé
thong kiém tra va lam sach du liéu ty dong.
Theo NetSuite (2025) day la nguyen nhan
chinh dan dén viéc cac bao céo phén tich
th1eu chinh xac, anh huorng tryc tiép dén
quyét dinh chién luoc va chat luong dich vu
khach hang Viéc thiéu chudn hoa dir liéu
gilta cdc phong ban hodc chi nhanh ciing
tao ra sy bat nhat trong nhan thuc va xu ly
thong tin khach hang.

Dir liéu khach hang trong ngin hang
khong chi da dang, ma con ngay cang tang

nhanh theo cap s nhan. Khéi luong dit liéu
phat sinh tur cac giao dich, tuong tac k¥ thuat
s0 va cam xic trén mang xa hoi dat ra yéu
cau xir ly trong thoi gian thyc. Tuy nhién,
nhiéu h¢ thong truyen thong chua du kha
ning mé rong dé dap tmg hiéu nang can
thiét. SyncMatters (2024) chi ra rang, néu
khong c6 kha nang phan hoi thoi gian thyc,
ngan hang s€ bo 16 céc tin hi¢u quan trong,
dac bi¢t trong cac hoat dong nhu dé xuat san
pham tirc thi hodc canh bao gian lan.

Dt li¢u khach hang trong nganh Tai
chinh c¢6 tinh nhay cam cao va bi diéu chinh
boi cac quy dinh nghiém ngét nhu GDPR,
CCPA, hodc quy dinh ndi by cuia ngan hang
trung wong. Céc ngan hang khong chi phai
luu trir va xir ly dung céch, ma con can Xay
dung hé théng ma hoa, kiém sodt truy cap
va nhat ky hoat dong day du. Néu dir liéu bi
10 ri hodc sir dung sai muc dich, to chure ¢
thé pha1 chiu hau qua nghiém trong vé phap
ly va uy tin. Cac chuyén gia tir NetSuite
(2025) va SyncMatters (2024) nhin manh
rang, bao mat dir liéu khong chi 1 yéu ciu
cong nghé¢, ma con Ia trach nhiém quan tri
mang tinh chién lugc.

Cubi cung, mot thach thire it duoc nhic
dén nhung c6 anh huong siu sac la khoang
cach gitra h¢ thong dir liéu va quy trinh véan
hanh thuc té. Céc ngan hang c6 thé dau tu
hang tri¢u d6 vao cac nén tang di liéu, nhung
néu khong dong bo véi quy | trinh nghiép vu
hién hanh, di liéu thu thap s& khong thé phat
huy hi¢u qua SyncMatters (2024) cho rang,
can pha1 c6 mot chién luge tich hop khong
chi vé mit cong ngh¢, ma ca ¢ khia canh t6
chuc - tuc 1a, dao tao con ngu’ol diéu chinh
quy trinh va thay déi tu duy van hanh dya
trén dir liéu. ) .

Lakehouse 1a mot kién trac két hop gitra
Data Lake va Data Warehouse, v6i chi phi
lwu trix thap, linh hoat xir I moi dang di licu
va hd tro ACID, metadata, time-travel, dong
thoi, tuong th1ch BI/ML (Strnm 2021; IBM,
2024 Databricks, 2019). Nhu vay, bai toan
quan tri quan h¢ khach hang trong ngan hang
dang d01 mit voi nhiéu thich thic ve dir lieu
- tur van dé tich hop, chét lugng, bao mat,
dén kha nang phan hdi theo thoi gian thuc
va ddng bo vai quy trinh nghiép vu. Trong
bbi canh d6, kién truc Data Lakehouse noi
1én nhu mot hudng tiép can moi, hoi tu duoc
cac dac tinh vuot trgi cua ca Data Lake va
Data Warehouse. Vi kha nang xt 1y dit liéu
da dinh dang, hd tro phan tich chuyén sau
va tich hgp linh hoat, Lakehouse hira hen sé
la nen tang ha tang dir liéu toi uu cho cac hé
thong CRM hién dai trong nganh Ngan hang.
Trén co s& do, bai viét sé di sdu phan tich vai

32 S6 17 - Thang 6.2025 - Tap chi KH&CN Truong Dai hoc Hoa Binh



tro cua Lakehouse trong vigc giai quyét cac
van d¢ dir liéu cua CRM ngan hang, dong
thoi, dé& xuét klen truc ing dung cu thé va
thao luén cac yéu t6 then chdt trong trién
khai thuc tién.
2. Kién tric Data Lakehouse

Data Lakehouse la mot kién trac dir liéu
mo duoc thiét ké nham ho tro ca dir lidu tho
va nhu cau phan tich & cap d6 doanh nghiép.
Kién trac nay cho phep to chirc luu trir dir
liéu ¢ dinh dang goc trong kho luu trit do6i
tuong (object storage) dong thoi, ap dung
cac 1op xu ly nhu siéu dir licu (metadata)
chi myc hoéa (indexing), rang bude luge dd
(schema enforcement), va nhat ky giao dich
dam bao tinh toan ven (ACID) nham dam
bao do tin cdy va kha ning truy van nhat
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quan (Databricks, 2025).

Theo Armbrust et al. (2021) kién truc
Lakehouse dua trén nguyen Iy hop nhat
giup pha v “data silos” va loai bo nhu cau
phai xay dung hé thong song song (ETL tu
lake sang warehouse). Diéu nay dic biét hitu
ich trong ngan hang, noi dir liéu khach hang
duogc luu trir rdi rac & CRM, glao dich, kénh
s0, mang xa hoi va hé thong rui ro.

Trong bbi canh dit li¢u I6n va nhu cau
phan tich tang cao, kién tric Lakehouse
da nodi lén nhu mot giai phap tich hop
cic wu diém cua mo hinh data lake va
data warehouse, nham dép tmg dong thoi
cac yéu ciu vé luu trir linh hoat va phan
tich manh mé (Armbrust et al., 2021;
Databricks, n.d.).

Hinh 1. Kién trac Data Lakehouse
Data Lakehouse
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Data
ingest integrations.

AP and app
integrations
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Curated data with
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Document
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Open API's with direct file access using SQL, R, Python and other languages

Real-Time Data

App

Lop luu trlt (Storage Layer): D lidu
trong Lakehouse dugc luu trit trong cac hé
thong luu trit d6i trong dam may nhu Amazon
S3 hodc Azure Data Lake, sir dung dinh dang
tép to1 uu nhu Parquet hodc Delta Lake. Viéc
st dung dinh dang m¢ gitp tang tinh linh hoat
va kha ning tuong thich voi nhiéu hé thong
tinh toan khac nhau (Databricks, n.d.).

Lop metadata (Metadata Layer): Day
la y€u to tao nén su khac biét quan trong
ctia Lakehouse. Thong qua co ché quan ly
transaction log nhu Delta Lake, hé thong co
thé dam bao tinh nhat quan, ho tro cac thao
tac ACID va cho phép truy Xuét dir liéu lich
str. biéu nay déc bi¢t quan trong dbi véi cac
t6 chirc can ddm bdo kiém toan va tuan thu
(Armbrust et al., 2020).

Lép tinh toédn (Compute Layer):
Lakehouse hd tro ca xir Iy batch va streaming
bang cac framework nhu Apache Spark hoic

Ngu&n: Bill Inmon, 2021

Databricks Runtime. Diéu nay gitp trién khai
cac quy trinh ETL/ELT linh hoat cling nhu
céc bai toan hoc mdy (AI/ML) trén cung mot
nén dir liéu (Databricks, n.d.).

Lop truy cép va phan tich (Access
Layer): Nguoi dung cuodi cé thé truy cap dir
liéu thong qua SQL, REST API, hoic cong
cu phan tich nhu Power BI, Looker Lop nay
dong vai tro két ndi giira dir liéu tho va céc
bang biéu, dashboard phuc vu ra quyét dinh
(Databrlcks n.d.).

Mot so dac drem ndi bat cua kién truc
Lakehouse bao gom:

- Quan l}'l giao dich (ACID transactions)
cho phép quan 1y dir liéu dang tin cy, tranh
tinh trang sai léch khi nhiéu tién trinh truy cap
cung luc (Armbrust et al., 2020).

- Céc luge do (Schema enforcement &
evolutron) giup duy tri tinh toan ven va thich
nghi v6i thay déi trong cdu trac dit lidu.
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- Quan tri dit liéu horp nhét, cho phép
kiém soat quyén truy cip va bao mat mot cach
tap trung trén toan bo chudi dit liéu.

- Dat hi€u ning cao nho dp dung cac ky
thuat tdi vu nhu b nhé dém (caching), 1ap chi
muc (indexing) va bo qua dir liéu khong lién
quan (data skipping) (Databricks, n.d.).

So véi kien tric Data Lake va Data
Warehouse, Lakehouse duoc xem 1a mot su
dung hoa hi¢u qua gitta tinh linh hoat va kha
nang phan tich cao. Trong khi Data Lake phu
hop cho luu trit tho va Data Warehouse phuc
vu BI truyen thong, thi Lakehouse hop nhét
ca hai bang cach cung cAp mot nén tang duy
nhét cho ca luu trit va tinh toan (Armbrust et
al., 2021).

3. Ung dung cy thé ciia Data Lakehouse
trong quan tri khach hang ngin hang

Trong bdi canh nganh Ngéan hang day
manh chuyén d6i sd, nhu cau hiéu khach hang
mat cich toan di¢n tré nén cép thiét hon bao
gio hét. Mo hinh Customer 360, khi duoc
trién khai trén klen triic Data Lakehouse, cho
phép ngan hang tong hop va phén tich dir li¢u
khéch hang tir nhiéu ngudn nhu core banking,
ung dung s6, mang xa hoi, va tuong tac tai
qudy - tat ca trong mot nén tang thong nhit.
Theo Databricks, nén tang Lakehouse ho tro
xay dung hé thong Customer 360 co thé giam
dang ké thoi gian trién khai so voi ha tang
truyén théng, nho tich hop ingestion, quan
Iy metadata (Unity Catalog), phan tich voi
SQL/DataFrame, va ty dong hoa voi AutoML
(Databricks, n.d. )

Tai mot ngan hang khu vuc ¢ My, Cong
ty Tu van SunnyData d trién khai thanh cong
kién tric Delta Lakehouse, gitip ngan hang
nay xay dung ho so khach hang thong nhit,
phan khtic theo hanh vi va lam giau dir hcu
giao dich. Viéc tich hgp Customer 360 trén
Lakehouse da giip ngan hang cai thién kha
ning nhan di¢n hanh vi khach hang, nang cao
hiéu qua chién dich tiép thi va giam thiéu ty 18
o1 bd (SunnyData, 2023).

Nhu vay, Data Lakehouse khong chi
cung cap nén tang dir liéu manh mé va linh
hoat ma con dong vai tro chién luge trong
vi¢c xay dung tam nhin 360 d6 vé khach hang
- mot trong nhing yéu té cbt 151 giup ngan
hang ca nhan hoa trai nghlem phat hién sém
rli ro, va gla tang gia tri vong doi khach hang.
4. Loi ich va thach thire khi trién khai Data
Lakehouse trong quan tri khach hang tai
ngan hang

Trong qua trinh chuyen d6i sb, cac ngan
hang dang d6i mit v6i nhu cau xtr ly va phan
tich kh6i luong 16n dit lidu tir nhiéu ngudn
- tir giao dich tai chinh, dir liéu khach hang,
dén phan hoi tir mang xa hoi. Kién tric Data

Lakehouse n6i 1én nhu mot giai phap linh hoat,
két hop kha nang luu trir da dang va phan tlch
hiéu nang cao trong mdt nén tang duy nhit.
Theo IBM (2023), Lakehouse cung cap kha
nang phan tich dir ligu thoi g1an thuc, loai bo
su phén manh dir li¢u gitra cac h¢ thong, dong
thoi, hd tro truy Van hiéu qua cho ca dir liéu co
cAu tric va phi ciu tric.

Mot trong nhung loi ich 16n nhat cua
Lakehouse la kha nang loai bo silo dir li¢u -
mot thach thirc pho bién trong hé thong ngan
hang truyen thong. Dt li¢u tir core banklng,
tong dai, ing dung s0, va hé thong CRM c6
the duoc tich hop vao mot kién tric thong
nhét, ho tro xay dung hd so khach hang 360
do (Lumenalta 2023) Ngoai ra, kién tric
Lakehouse glup giam chi phi luu trir va bao
tri, vi sir dung nén tang luu trit linh hoat gidng
nhu data lake, nhung van dam bao tinh toan
ven dir liéu thong qua cic giao dich ACID
va co ché kiém soat schema nhu trong Data
Warehouse (Cloudian, 2022).

Lakehouse ciing tang cuong nang luc
phéan tich nang cao, déc biét la trong cac tac
vu st dung AI/ML nhu phén khtc khach
hang, du béo rui ro tin dung, hoac phat hién
gian 1an. Theo Dremio (2024) cac ngan hang
co thé trlen khai cdc m6 hinh hoc may truc
tiép trén nén tang Lakehouse ma khong candi
chuyén dir ligu, tir d6 giam do tre va tang toc
d6 ra quyét dlnh

Tuy nhién, trién khai Data Lakehouse
trong thyc té khong don gian. Mot trong
nhung thach thirc 16m 1a vigc tich hop hé thong
cii (legacy systems) voi nén tang hi¢n dai nay.
Ngan hang thu’orng co cac hé thong ké thira
phtre tap, yéu cau thiét ké cac quy trinh ETL
chuyén biét dé dam bao twong thich va chét
luong dir liéu dau vao (Dataversity, 2024).
Bén canh d9, viéc quan tri dir li€u va tuan thu
quy dinh nhu GDPR, Basel III ciing doi hoi
hé thong Lakehouse phai c6 co che quan ly
metadata, hneage va quyéen truy cap chi tiét -
néu khong s€ d¢ phat sinh rui ro van hanh va
phap ly (IBM, 2023; Lumenalta, 2023)

Ngoai ra, kién trac Lakehouse van con
tuong d6i méi mé so vai cac giai phap truyén
thong, nén viéc lira chon cong cu phu hop, dao
tao doi ngu va van hanh 6n dinh van la nhimg
rao can ve nang luc t6 chirc ma cac ngan hang
can can nhéc ky trudc khi trién khai quy mo
16n (Dremio, 2024).

5. Dé xuat @wng dung Data Lakehouse vao
quan tri quan h¢ khach hang tai ngan hang

Trong béi canh chuyen d6i sb dang
dién ra manh mé&, cac to chirc tai chinh, dac
bi¢t 1a ngan hang, ngay cang can nhiing
giai phap dir liéu tién tién dé nang cao hi¢u
qua trong viéc quan tri quan hé khach hang
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(CRM). Tuy nhién, hé¢ théng CRM t;uyén
thong thuong gip phéi cac han ché nhu
du ligu phan manh glua nhiéu kénh (core
bankmg, giao dich so, tong dai), thiéu kha
nang phan tich thoi gian thyc, va kho khan
trong viéc cd nhan hoa trai nghiém khach
hang & quy mo 16n (MacDonald, 2024).

Dé giai quy€t nhitng van de na‘ly, viéc
tich hop kién tric Data Lakehouse vao h¢
thong CRM duoc dé xuat nhu mot huong di
kha thi. Data Lakehouse két hop khd ning
luu trir linh hoat va chi phi thap cua data
lake véi cac tinh nang phén tich, truy vén,
va dam bao chét luong dit lleu cua Data
Warehouse (OWOX 2025). Nén tang nay
hd tro luu trit va xir ly moi loai dir ligu - tur
dir lidu giao dich c6 cau triic dén phan hoi
tur khach hang, dir liéu cam xuc tu mang xa
héi, va hanh vi nguoi dung trén nén tang
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s6 - trong ciing mot hé thong luu trir dinh
dang m& nhu Parquet hodac Delta Lake
(Databricks, n.d.).

Vé mit kién tric, hé thong CRM tich
hop Lakehouse bao gdm nam tang chinh:
(1) tang thu thap dir li€u (ingestion) tir
nhiéu nguén nhu CRM hién tai, web/app,
call center; (2)_ tang luu trix 601 tuong
(storage layer) hd tro mé rong linh hoat; (3)
tang metadata v6i kha nang quan Iy schema,
versioning, lineage, va ACID transaction dé
dam bdo tinh toan ven va truy vét dir licu;
(4) tang truy van va phan tich (API/query
engme) hd tro SQL va DataFrame API cho
cac workload BI va hoc may; va (5) tang
tiéu thu dir liéu (consumption layer) phuc vu
cac tng dung BI, mo hinh Al, va dashboard
phan tich hanh vi khach hang (MacDonald,
2024; OWOX, 2025).

Hinh 2. So d6 kién tric dé xuit mé hinh Data Lakehouse quén tri quan hé khach hang

Data Sources | [ DATA LAKEH
S
|

\ Core Banking P

‘f ; \ #

OUSE | | CRM Applications |

~

J_’ rPersonahzatwon
@4 Customer

[J
l.l Segmentation

|\Digital Transactions |
J

| Q ||
[

| Call Center

Loi ich khi tich hop kién triic Lakehouse
vao hé thdng quan tri quan hé khach hang
(CRM) 1a rat rd rang. Hé thong nay hd trg
xay dung hd so khach hang toan dién 360 do,
nang cao kha niang ca nhan hoa cac khuyén
nghi theo thoi gian thuc, du bao kha nang roi
bo cua khach hang, va nhan di¢n cac phan
khiic khach hang tiém ning dwa trén hanh
vi trong qua kht. Bén canh do6, kién trac
Lakehouse con gilip don gidn hda qua trinh
kiém toan va tuan thu quy dinh (nhu Quy
dinh bao v€ dir liéu chung - GDPR hoac cac
chuan noi bo trong nganh Ngan hang) thong
qua cac co ché nhu luu vét kiém toan (audit
trail), khoi phuc dit li¢u (rollback) va quan ly
truy cap theo vai tro nguoi dung (Databricks,
n.d.; Fivetran, 2023). V6i nhiing uu diém vé
kha ning méd rong, tich hop va tdi wu van
hanh, Data Lakehouse hira hen s€ trd thanh
ha téng dit lidu cbt 161 trong chién luoc hién
dai héa CRM cua céc ngan hang thuong mai.

Churn
Prediction

) Risk
[ ° Detection

)

Nguon: Tac gia dé xuat

6. Két luan
Viée u’ng dung kién trac Data
Lakehouse vao quan tri khach hang ngén
hang mang lai nhiéu loi ich 1 rét: tir kha
nang tich hop dit liéu toan dién (Customer
360), ho trg phan tich nang cao voi AI/ML,
dén t6i wu hoa hiéu qua van hanh va tuan
thu quy dinh. M6 hinh nay cho phep ngan
hang vuot qua nhitng han ché ¢ hiru cua
CRM truyen thong nhu dir liéu phan manh,
thiéu chuan hoa va khé m¢ rong theo tho
glan thuc. Tuy nhién, de trién khai hiéu qua,
céc t chirc tai chinh can chuan bi ky luong
vé mit k¥ thuat, ha ting va chién lugc van
hanh, dic biét 1a trong vigc tich hgp voi he
thong ké thira, dam bao chat lugng di liéu,
va xdy dung nang lyc quan tri phu hop.
Trong tuong lai, Data Lakehouse khong chi
la mot cong ngh¢, ma la nén tang quan trong
trong chién lugc sO hoa cua nganh ngan
hang, gop phan thiic diy kha ning canh
tranh, cdi thién trdi nghi¢ém khach hang, va
phat trién bén virng trong ky nguyén dir lidu.
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