SOFTWARE ARCHITECTURE — BAI TAP PHAN TiCH KIEN TRUC

BAI TAP 60 PHUT
Monolith, Microservices, Data Ownership, APl Gateway & BFF

Mon: Software Architecture

Ho va tén Lé Chi Hoang Long MSSV 23120294
Lép CQ2023/3 Ngay 28/09/2026

Muc tiéu cla bai tap: hiéu ban chat kién tric thong qua mét tinh huéng thwe t&. Khdng cé6 mot dap an duy
nhét. Diém chd yéu dén tir 1ap luan, trade-off, quyét dinh va tinh nhat quan cda toan bai.
Co s& ndi dung: slide 26-35 cua tai liéu Product Development, tap trung vao Monolith vs Microservices, domain/data
ownership, coupling, direct client-to-microservice, API Gateway va BFF.

1. Learning Objectives

e Phan biét Monolith va Microservices theo boundary, deployment va responsibility thay vi theo “d6 hién
dai” cia céng nghé.

Nhan ra réng tach source code chwa du tao ra service doc lap néu van dung chung data/schema.
Phat hién coupling qua database, API contract va client biét tryc tiép topology ndi bo.

Phan tich khi nao direct client-to-microservice tr& thanh van dé.

Phan biét vai tro cila domain service, APl Gateway va Backend-for-Frontend (BFF).

Puwa ra quyét dinh kién tric theo chubi: Problem — Architecture Choice — Trade-off — Decision —

Justification.

2. BOi canh bai toan — UniRide
UniRide la &ng dung dat xe ndi bd cho mét truwérng dai hoc 1&n. Hé théng cé Student Mobile App va
Operations Web. Backend hién tai la mét application duy nhét, dwoc chia logic thanh b6én module:

Passenger, Driver, Trip va Payment. Toan hé théng dung chung mét PostgreSQL database khoang
26 tables; mot s6 module dang doc/ghi trwc tiép dir liéu ctia module khac.

Student Mobile ------- \

> [ UniRide Backend ]
/ | Passenger
Operations Web ------- / — priver
— Trip
L— payment

[ Shared DB ]
D{p liéu van hanh
Khoang 20.000 active users/ngay.
Gid cao diém khoang 700 requests/second.
Backend team: 7 developers.
Trip thay d6i gan nhw méi tuan; Driver thay dbi it.
Mbi thay ddi backend hién phai deploy toan application.
Dw kién 12 thang t&i: 100.000 users/ngay, nhiéu product squad hon, mobile va Operations Web phat
trién doc lap hon.

Cac dé xuat trong team

Nhan vat Pé xuat

Developer A Cihla ngay Pa_ssen”ger, Driver, Trip va Payment thanh

bon microservices.

“Gilr modular monolith trwéc, stra boundary cho sach
Developer B P S,

roi moi tach khi can.

“Tach thanh microservices nhwng cho ca bén service
Developer C \ T iz .

dung chung database dé dé query.
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Nhan vat Dé xuat
Frontend team “Mobile va Web goi trwc tiép ttirng microservice.”

Vai trd ctia ban: Software Architect ctia UniRide. Ban phai dwa ra mét quyét dinh c6 ly do, khéng chi chon
pattern.

3. Dé bai 60 phat

P Noi dung Theoi gian

A Identify the real problem 8 phut 10
Monolith hay .

B Microservices? 12 phat 20
Domain boundary, Data .

c Ownership & Coupling 15 phut 25
Direct Client, API Gateway ,

D hay BEF? 15 phut 25

E Final Architecture Decision 7 phuat 15

F Al Usage Log 3 phut 5

Moi phan tra I&i phai thé hién dwoc: Problem — Architecture Choice — Trade-off — Decision —

Justification.

PHAN A — Identify the Real Problem (8 phut — 10 diém)

CEO noéi: “User sé tdng 5 Ian, vay ching ta phai chuyén sang microservices.”

A1. Xac dinh 3 van dé kién truc thuc s ma UniRide dang cé hodc sap co. Dién bang:

Tai sao day la architecture

Problem Evidence tir case Sl

Passenger, Driver, Trip va Payment | Thay di domain c6 thé anh
nam trong mot application va mot sé | hwéng dén domain khac. Diéu
module doc/ghi trwc tiép dir liéu cha | nay lam ting coupling va khién
module khac. viéc thay ddi/deploy kho déc lap
Néu nhiéu service cuing phu
thudc vao schemal/table cla
Toan hé thdng ding chung database | nhau thi viéc tach source code
khoang 26 tables; nhiéu module ¢6 thanh service van chwa tao ra

1. Boundary gilra cac
domain chwa dbc
lap

2. Chia sé database
tao coupling di¥ liéu

thé doc/ghi di¥ liéu module khéac. ownership déc lap. Thay ddi
schema c6 thé anh huwéng nhiéu
thanh phan.

Deployment boundary khong
3. Mot thay ddi Mbi thay dbi backend hién phai phu hop véi tée do thay dbi cia
backend phai deploy toan bd application; Trip thay | cac domain. Trip c6 nhu cau
deploy toan bd ddi gan nhw méi tuan trong khi Driver | release thuwéng xuyén nhung
application thay ddi it. van bj rang budc béi toan
application.

A2. Chon moét van dé quan trong nhat va tra |&i ti da 4 cau: “Néu chua biét ttr microservices, ban van mé
tad van dé nay nhuw thé nao?”

e Van dé quan trong nhét 14 cac domain dang phu thudc 1an nhau quéa nhiéu théng qua application
va database. Khi mdt domain thay ddi, cac domain khac cé thé bi anh hwéng vi ching dung
chung di¥ liéu va schema. Diéu nay dac biét rd véi Trip, vi Trip thay déi gan nhw méi tudn nhung
hién tai méi thay déi phai deploy lai toan bo application. Vi vay, van dé cbt 16i Ia can tao ra
boundary va ownership rd hon gira cac domain.

PHAN B — Monolith hay Microservices? (12 phut — 20 diém)

Ban duwgc chon mét trong ba hwéng:

e M1 — Keep Modular Monolith: Mét deployable application, nhwng boundary gitra Passenger / Driver
/ Trip / Payment phai ro.
e M2 — Partial Extraction: Chi tdch mot hodc hai domain can doc lap trwéec.
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e M3 — Full Microservices: Tach cac domain thanh independently deployable services.

B1. Chon M1, M2 hodc M3 cho UniRide tai thoi diém hién tai.

B2. Néu 2 lgi ich, 2 chi phi/rii ro do chinh lwa chon tao ra, va 1 alternative ban da can nhac nhwng khéng
chon.

B3. Hoan thanh: “Toi sé thay dbi quyét dinh trén néu xay ra, bdi vi

Khéng dwoc viét: “Microservices tét hon vi scalable.” Mudn dwoc diém phai chi rd scalable phan nao, giai
quyét problem nao, ddi lai chi phi gi.

Bai lam:
B1. Lwa chon: Em chon M2 - Partial Extraction: Chi tach mét hoac hai domain can doc 1ap truéc. Trong
case nay, Trip 1a (rng vién wu tién nhat. Vi Trip thay déi gan nhw méi tuan.

B2. Néu lgi ich va rui ro:

e Loiich:

o Trip c6 thé deploy ddc lap: Vi trip thay d6i gdn nhw mdi tudn nén néu Trip dwoc extraction
thanh service riéng thi Trip co thé deploy déc lap chir khdng can phai deploy lai toan bd hé
théng.

o C6 thé xay dwng boundary trué'c khi mé rdng thanh microservice: Team hién tai chi cé 7
thanh vién, vi vay viéc lap tric van hanh 4 microservice sé tao thém nhiéu operational
overhead.

e Chi phi/rti ro:

o Distribute-system complexity: Sau khi trip thanh service riéng, giao tiép gitra Trip va cac
domain di qua APl/network. Dan dén cac van dé& nhu: network failure, timeout, retry,
latency, API contract.

o Data consistency phtrc tap hon: Vi Trip khéng con dung database truc tiép nhw cac
domain khac, viéc lay cac théng tin khac phai qua APl/contract hodc 1 co ché khac dan
dén phtrc tap hon khi shared database. Tuy nhién, dbi lai lam ownership rd hon.

e Alternative: M1 — Keep Modular Monolith: M1 ¢é wu diém la don gian hon dé& van hanh va phu
hop v&i team 7 developers. Tuy nhién, minh khéng chon M1 hoan toan vi van dé deployment
coupling d ton tai: méi thay déi backend phai deploy toan application, trong khi Trip thay déi gan
nhw hang tuan.

B3. T6i s& thay dbi quyét dinh trén néu cac domain trong modular monolith ¢é boundary 6n dinh nhung
nhu cau deploy doc lap, scale doc lap va tbc do thay ddi tang dang ké, bai vi khi dé chi phi distributed
system clia microservices cé thé dwoc bu lai béi nhu ciu doc lap gitra cac domain

PHAN C — Domain Boundary, Data Ownership & Coupling (15 phat — 25 diém)
M6t team implement bén service: Passenger Service, Driver Service, Trip Service, Payment Service;

nhwng ca bén déu cé quyén SELECT / INSERT / UPDATE truc tiép vao cung 26 tables.

C1. Ownership map — 8 diém

Gan méi loai di¥ liéu cho mét owner. Ban dwoc quyén thay ddi boundary néu thay bdn service trén chuwa
hop ly.

Owner ban chon Lv do nain

Day 1a di¥ liéu cbt 1i cla

Passenger Passenger .
passenger domain

Thong tin lién hé thubc
PassengerContact Passenger passenger domain va dwo'c
quan ly cung Passenger
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Owner ban chon Ly do ngan
. . Driver service chiju trach nhiém

Driver Driver A s A
vé thong tin tai xé.

DriverAvailability Driver Ava|IabA|I|ty p’han ?nh trang thai
hoat ddng cUa driver

Trip Trip Trv|p Ia? trung tzim cua qfa tr.lnh
dat va thwe hién chuyén di.
Trang thai ACCEPTED -

TripStatus Trip STARTED Ia business rule cla
Trip.
Fare lién quan trwc ti€p dén trip

Fare Trip va yéu cau tinh gia cla chuyén
di

Payment Payment Pa\./[nentkserwce chiu trac.h
nhi€m vé payment domain

PaymentTransaction Payment Tr’ansiactlo’rT tai chinh phai quqc
sO h{ru b&i payment domain.

C2. Cross-domain requirement — 7 diém

Trip can hién thi driverName, driverRating va paymentStatus. Thiét k& cach Trip cé dwoc thong tin can
thiét ma ban cho 1a phu hop. Khéng can code. Chi can vé ludng va ghi diéu gi bén A duwgc phép biét vé B.

v
S R + o+ + + +
| Mobile/Web|-->| Trip [-->] Payment |
Fommmm - + | Service | | Service |

+ + o+ +

| request driver information
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C3. Schema change thought experiment — 5 diém

Team Driver muén dbi driver_name thanh first_name + last_name. Giai thich kién tric ban thiét ké &
C1-C2 &nh hudng nhw thé nao dén sb thanh phan phai thay dbi. Khong chi viét “coupling thap hon/cao
hon”; phai chi ra coupling nam & dau.

néu Driver ddi driver_name thanh first_name + last_name, v&i shared database thi cac service dang truy
cap trwce tiép bang Driver ciing phai thay di theo, tao coupling qua database schema. V¢&i data
ownership, chi Driver Service quan ly schema ctia Driver; cac service khac chi giao tiép qua API contract,
nén thay ddi bén trong Driver chi yéu chi can stra Driver Service néu contract bén ngoai van gitr nguyé

C4. Trade-off — 5 diém
Néu mét lgi ich clia data ownership va mét cai gia phai trd khi khéng con shared database thuan tién.

Loi ich

ata ownership giip méi domain cé trach nhiém rd rang véi div liéu cia minh. M6t domain cé thé thay dbi
internal schema ma khoéng bat budc tat cd domain khac phai truy cap hoac slra database truc tiép.

Cai gia phai tra

Khéng con shared database thuan tién nghia & nhitng query cross-domain trwéc day rat don gian sé tré
thanh API calls hodc can mot co ché div liéu khac

PHAN D — Direct Client, APl Gateway hay BFF? (15 phat — 25 diém)

Mobile -------- > Passenger Service
-------- > Driver Service
________ > Trip Service
-------- > Payment Service

Web ----------- > Passenger Service
—————————— > Driver Service
—————————— > Trip Service
---------- > Payment Service

Student Mobile Home céan: Current trip, Driver summary, Estimated fare, Payment status. Mang mobile déi
khi yéu.

Operations Web can: Detailed trip, Full driver information, Payment exceptions, Advanced filtering.

D1. Compare — 8 diém

Choice Mot loii ich trong M@t risk/cost trong UniRide
UniRide
Direct Client c6 thé g0i trrc Mobile/Web phai biét topology backend va phai thirc
Client — | tiép service can thiét, hién nhiéu request. Khi service thay déi, client
Services | khong cAn thém gateway | contract/topology cling d& bi &nh hwdng. Mobile mang
layer. yéu cang dé bj anh hwdng b&i nhidu network calls.
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Single C6 mbt entry point cho Mobile va Web c6 requirements khac nhau nén gateway
API client, tap trung routing | c6 thé trd thanh noi chira nhiéu logic ddc thu cho tlrng
Gateway | va authentication/token client.

handling.
BFF M@i client cé API contract | C6 thém hai backend layer cAn maintain, test va deploy.
Mobile + | phti hop v&i nhu cau Logic c6 thé bj duplicate néu khéng quan Iy boundary
BFF Web | riéng; c6 thé aggregate tot.

di¥ liéu cho ttrng UL.

D2. Decide — 5 diém
Chon cach ban mudn dung va vé dwéong request cho: (1) Student Mobile Home; (2) Operations Web.

Chon BFF Mobile + BFF Web.

Student Mobile Home:

Student Mobile — Mobile BFF — Trip / Driver / Payment Services
Operations Web:

Operations Web — Web BFF — Trip / Driver / Payment Services

Ly do: Mobile va Web c6 nhu cau dir liéu khac nhau, nén mdi BFF c6 thé tdng hop va trd vé APl phu hop
véi tirng client. Mobile ciing gidm sb request khi mang yéu.

D3. Gateway responsibility — 7 diém

Responsibility

A. Routing request BFF / Routing |a concern cla entry point, khdng phai
Gateway business domain.
layer
B. Authentication / token | BFF/ Day I3 cross-cutting concern dung dé kiém tra
handling Gateway authentication trudc khi request vao domain services.
layer
C. Combining responses BFF Day chinh Ia nhu cu aggregation theo tirng client.
needed by one Ul Mobile va Web cd response requirements khac nhau.
D. Calculating trip fare Trip Fare thudc Trip domain theo ownership da xac dinh &
Service C1.
E. Rules for Trip: Trip Day 1a business rule cla Trip va phai ndm trong
ACCEPTED — STARTED Service domain service, khdng nén nam trong gateway/BFF.
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F. Deciding whether a Payment Refund la business rule thubc Payment domain.
payment can be refunded | Service

D4. BFF question — 5 diém

Mobile va Operations Web duing cling Trip Service. Tai sao chiing van c6 thé can API contract khac
nhau? Tra |&i bang mét vi du cu thé tir UniRide, khéng viét dinh nghia BFF,

Mobile va Operations Web cling st dung Trip Service nhwng van cé thé can API contract khac nhau vi hai
client c6 nhu cau di lieu khac nhau.

Vi du Mobile Home chi can:

Current trip
Driver summary
Estimated fare
Payment status

trong khi Operations Web can:

Detailed trip

Full driver information
Payment exceptions
Advanced filtering

Néu ca hai client phai goi trwc tiép cing mot API generic ctia Trip Service, Mobile cé thé phai nhan nhiéu
di liéu khdéng can thiét hodc thwc hién thém request. BFF cho phép méi client cé contract phu hop véi Ul
ctia minh. Requirements nay dwoc néu truc tiép trong dé.

PHAN E — Final Architecture Decision (7 phat — 15 diém)

E1. V& kién truc cudi cuing — 7 diém

So db bat budc co: Clients — Entry point(s), néu c6 — Modules/Services — Data ownership. Dung t6i da
12 boxes. Khéng can UML chuén.

[Student Mobile] ----HTTP----> [Mobile BFF]

[Operations Web] ----HTTP----> [Web BFF]

[Mobile BFF] ----HTTP----> [Trip Service]

[Web BFF] ----HTTP----> [Trip Service]

[Trip Service] ----HTTP----> [Driver Module]

[Trip Service] ----HTTP----> [Payment Module]

[Passenger Module] ----owns----> [Passenger Datal

[Driver Module] ----owns----> [Driver Data]
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[Trip Service] ----owns----> [Trip Data]

[Payment Module] ----owns----> [Payment Data]

[Component A] ----HTTP----> [Component B]

+----owns----> [Data X]
E2. Architecture Decision Record mini — 8 diém
Problem
UniRide hién c6 coupling gilra cac domain théng qua shared application va shared PostgreSQL database.

Moi backend change phai deploy toan application, trong khi Trip thay dbi gan nhw hang tuan va hé théng
dw kién tang tlr khoang 20.000 lén 100.000 users/ngay.

Architecture Choice
Chon M2 — Partial Extraction, trwédc mét tach Trip thanh independently deployable service va gilv

Passenger, Driver, Payment trong modular structure v&i data ownership rd rang. St dung Mobile BFF va
Web BFF lam entry points cho hai loai client.

Trade-off accepted

Chap nhan thém network communication, API contracts, monitoring va distributed-system complexity dé
doi 14y kha nang deploy Trip ddc 1ap va gidm coupling qua shared database.

Decision
Khoéng chuyén toan bd bén domain thanh microservices ngay 1ap tirc. Trudc tién thiét lap domain

boundaries va data ownership, sau d6 extraction Trip vi day 1a domain c6 téc do thay ddi cao nhét. Client
khong goi triee tiép tivng domain service; Mobile va Web di qua BFF twong (rng.

Justification
Quyét dinh nay gidi quyét van dé thuc té hién tai thay vi gid dinh rang ting users tw ddng c6 nghia la phai

dung full microservices. N6 cling phu hgp véi team 7 developers va cho phép UniRide tang mirc dé phén
tach dan khi nhu ciu deploy/scale doc lap xuét hién.

Biggest architecture risk | am knowingly accepting
RUi ro I1&n nhat 1a complexity cta distributed communication sau khi Trip dwoc tach ra. Trip phai giao tiép

v&i cac domain khac thdng qua APl/contract thay vi shared database, nén timeout, network failure,
latency va contract changes tr& thanh nhirng van dé phai quan ly.

PHAN F — Al Usage Log (3 phat — 5 diém)
Néu khéng dung Al, ghi: “Al not used.” Néu c6 dung, ghi ti da 5 entries.
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T6i hoi Al

Toi dung

Al dé 1am
gi?

Toi hiéu dworc gi bang & ciia minh?
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“What is data Hiéu khai | M&i domain/service nén cé owner ro rang
ownership in niém data | cho di¥ li€u clla minh; service khac khéng
microservices?” ownershi | nén stra trwc tiép database clia owner.

P
“What is the Phan biét | Gateway tap trung cac concern & entry
difference Gateway | point, con BFF cho phép tao API contract
between API va BFF phu hgp vOi tirng loai client.
Gateway and
BFF?”
“Why is shared Hiéu Tach code thanh nhiéu service nhung
database coupling | database |cung stra mOt schema van khién céc
in microservices?” | coupling |service phu thudc nhau.
“What is direct Hiéu vAn | Client phai biét nhiéu service va topology
client-to-microserv | dé cla backend, khién client coupling va s
ice direct network requests tang.
communication?” | client
“What is data Kiémtra | M&i domain chju trach nhiém véi di liéu

ownership?”

cach phan
chia
owner

clla minh va service khac nén twong tac
thong qua contract thay vi database truc
tiép.

4. Quy dinh str dung Al

Dworc phép

Tra ctru/gidi thich keyword hoac khai niém chwa hiéu, vi du: data ownership, bounded context,

coupling, API Gateway, BFF, independent deployment.

Yéu ciu Al dwa vi du don gian dé hiéu khai niém.
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Yéu cau Al so sanh hai thuat ngr & mdc khai niém.

Khong dwoc phép

Yéu cu Al giai toan bd bai UniRide.

Yéu ciu Al quyét dinh toan bo kién tric thay cho ban.

Yéu cau Al viét toan bd phadn A—F hodc tao nguyén bai nop.
Copy cau tra & Al ma khéng thé giai thich lai bang I&i ctia minh.

Nguyén tac: Al = reference / explainer, khong phai decision maker. Ban chiu trach nhiém vé architecture
choice, trade-off, diagram va justification.

Co’ ché cham dé han ché copy Al

Diém cao yéu cau cac phan A-E cross-consistent v&i nhau.

Néu ownership & C mau thuan véi responsibility & D hodc so dd & E, bai s& mat diém du tivng cau
nghe c6 vé hop ly.

Bai bat budc cé: alternative bi loai, trade-off chdp nhan, diéu kién khién déi quyét dinh va biggest
remaining risk.

5. Rubric cham diém

Hang muc Tiéu chi diém cao

Phéan biét problem v&i solution; dung
A. Problem framing 10 evidence ttr case; chi ra van dé kién
truc thuc suw.

B. Monolith vs Microservices 20 trade-offs thwc chat; co alternative va

Choice phu hgp assumptions; c6

condition lam dbi decision.

Boundary/ownership c6 ly do; nhan
dién coupling qua shared

C. Domain & Data Ownership 25 data/schema; interaction nhét quan
v&i ownership.
Nhin ra client coupling/chattiness; so
D. Client/Gateway/BFF 25 sanh theo mobile/web requirements;
phan bd responsibility cé lap luan.
Diagram va ADR nhét quan véi A-D;
E. Final Decision 15 khéng tw mau thuan; néu duoc risk
dang chap nhan.
Trung thwec, ngan gon; ghi cau
F. Al Usage Log 5 hdi/keyword va kién thirc tu didn gidi.
TONG 100

Nguyén tac chadm quan trong: Khéng cé diém cho viéc chi dung ding thuat ngt. Vi du “BFF reduces
coupling” chi ¢6 gi4 tri khi ban chi ra coupling gitra ai v&i ai, dependency nao thay déi va chi phi méi la gi.

6. Nguon tham khao uy tin

Ngudn chinh cla dé: slide 26—35 trong tai liéu Product Development dwoc cung cap. Cac ngudn duéi day
dung dé kiém chirng/doc thém; khong phai 1a “dap an mau” cla bai tap.

Microsoft .NET Microservices — Direct client-to-microservice vs APl Gateway
https://learn.microsoft.com/en-us/dotnet/architecture/microservices/architect-microservice-container-applications/direct-client-t
o-microservice-communication-versus-the-api-gateway-pattern

Microsoft .NET Microservices — Data sovereignty per microservice
https://learn.microsoft.com/en-us/dotnet/architecture/microservices/architect-microservice-container-applications/data-sovereig
nty-per-microservice

Azure Architecture Center — Data considerations for microservices
https://learn.microsoft.com/en-us/azure/architecture/microservices/design/data-considerations

Martin Fowler — Microservices

https://martinfowler.com/articles/microservices.html

Martin Fowler — Monolith First

https://martinfowler.com/bliki/MonolithFirst.html

AWS Prescriptive Guidance — API integration / Backend-for-Frontend
https://docs.aws.amazon.com/prescriptive-guidance/latest/micro-frontends-aws/api-integration-data-fetching.html
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e Google Cloud Architecture Center — Scalable and resilient apps
https://cloud.google.com/architecture/scalable-and-resilient-apps

Két thuc — Hay wu tién 1ap luan kién truc hon viéc goi ding tén pattern.
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