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LO1 CAM ON

Trude tién t6i xin dugc bay to su tran trong va long biét on dbi véi TS. Lé
Vin Phung. Trong thoi gian hoc tap va lam luan van tét nghiép, thay da danh nhiéu
thoi gian quy bau, tan tinh chi bao va huéng dan toi trong viéc nghién cuau, thuc
hién luan van.
Téi xin dugc cam on cac GS, TS, cac thay cb gido da giang day tdi trong qué trinh
hoc tap va 1am luan vin. Céc thay co da giup t6i hiéu sau sac va thau ddo hon linh
vuc ma minh nghién ciru dé cé thé van dung céc kién thiac d6 mot cach hiéu qua
nhat vao trong cdng tac caa minh.

Xin cam on cac ban be, ddng nghiép va nhat 1a cac thanh vién trong gia dinh
da tao moi diéu kién tét nhat, gitp do, dong vién, ang ho va co vil i trong sudt qué
trinh hoc tap va nghién ctru dé hoan thanh tét ban luan van tét nghiép nay.

Tac gia

P4 Vin Tuyén



LOT CAM POAN
T6i xin cam doan rang, ddy 1a cong trinh nghién ciru cua toi trong d6 co su
gitip d& rat 16n cua thay huéng dan va cac déng nghiép & co quan. Cac ndi dung
nghién ctru va két qua trong dé tai nay 1a hoan toan trung thuc.
Trong luan vin, t6i c6 tham khao dén mot s tai lieu cua mot sb tac gia da

duoc liét ké tai phan Tai liéu tham khao & cudi luan van.

Hai Phong, ngay 10 thangl12 nam 2016

Tac gia

P6 Vin Tuyén
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PHAN MO DAU
Ly do chon dé tai

Gan déy céac t6 chirc, doanh nghiép, nhém phat trién phan mém thudng chon
Domain Driven Design (DDD) lam phwong phép chinh trong viéc thiét ké phan
mém. Khéc véi cac phuong phap thiét ké phan mém truyén thong, DDD tap trung
vao viéc hiéu vain dé khach hang can giai quyét. N6 dit yéu cau cua khach hang vao
trung tdm caa qué trinh thiét ké phan mém. Theo quan diém d6, nhém phat trién
tién hanh trao d6i v6i khach hang dé tim hiéu vé linh vuc (domain) hoat dong, cac
quy trinh nghiép vu va van dé ma ho dang gip phai. M6 hinh DDD duoc hinh thanh
xoay quanh cac dbi twong va nghiép vu nham giai quyét cac van dé caa khach hang.

Thong qua mé hinh DDD, mét ngdn ngtr chung (Ubiquitous language) duoc
thiét 1ap cho moi ddi twong tham gia vao phat trién phan mém: nhom thiét ké, nhém
lap trinh, nhém kiém thir va ca khach hang. Phuong phap thiét ké tiép can theo linh
vuc lam don gian hoa céc bai toan ¢ nghiép vu Ién va phic tap, dong thoi cung cap
cai nhin sau vao hanh vi nghiép vu trong mot cach nhu nhau dé dé hiéu hon cho ca
nhan vién nghiép vu va ky thuat khi phat trién phan mém.

Khi thiét ké cac hé thdng Ién, sb lwong ngudi dung 16n ¢ nhiéu chire ning,
nghiép vu phic tap thi module quan 1y nguoi dung l1a nén tang vi cung cap kha ning
quan Iy toan bo nguoi dung ma cac modul dugc phét trién sau déu phai st dung.
Doi voi mot hé thdng phic tap, c6 tinh thay doi nhanh, vong doi ngan, nhém phat
trién khong thé dy doan trudc moi yéu cau mong muon cua khach hang. Liéu viéc
thiét k& phan mém theo huéng DDD c6 thé giai quyét dugc van dé nay?. Kha ning
thich ung, linh hoat cua phan mém theo DDD truéc nhiing thay dbi, nhitng yéu cau
méi cua khach hang s& nhu thé nao va cac budc nao sé phai trién khai khi xay dung
ngdn ngir ding chung cho nhém phat trién d6i véi mot phan mém cy thé?

D6 ciing 1a Iy do ma tdi chon dé tai “Chién hroc thiét ké linh vuc va ing
dung phan mém qudn 1y nguoi ding tdp trung.” nham tim hiéu, giai quyét va tra 1oi

nhirng cau hoi dugc néu & trén.



Muc dich nghién ciru

Nghién citu ban chat cua chién lugc hudng linh vuc, kha ning ng dung cua
né trong viéc phat trién phan mém quan 1y nguoi dung tap trung tai truong Pai hoc
dan lap Hai Phong.
Péi twong va pham vi nghién cieu

Déi turgng nghién ctu 1a chién luoc thiét ké hudng linh vyc (DDD). Pham vi
nghién ctu 1a trong ki nghé phat trién phan mém va Gng dung trong mdi truong
truong dai hoc.
Phwong phap nghién cau

Suu tap tong hop ly thuyét vé: Tién trinh phat trién phan mém, chién luoc
thiét ké phan mém theo DDD

Thr nghiém: Xay dyng phan mém quan 1y nguoi ding tap trung theo md
hinh DDD. Phan tich, so sanh dinh tinh véi cac chién luoc thiét ké khac
Nhirng ngi dung chinh caa luan van

B cuc cua luan van gom co 3 chuong:

Chirong 1: Tong quan vé cac tién trinh phat trién phan mém va cac chién lugc
thiét ké: tién trinh phat trién phan mém, k§y nghé phan mém huéng ddi tuong, chién
lugc thiét ké phan mém, mot s6 chién lugc thiét ké phan mém pho bién.

Chirong 2: Chién lugc thiét ké phan mém hudng linh vuc: cach tiép can hudng
linh vuc trong tién trinh phét trién phan mém, cac dic trung thiét ké phan mém
hudng linh vuc, cac mé hinh trong chién lugc thiét ké phan mém hudng linh vuc,
quy trinh phan tich va thiét ké phan mém huéng linh vyc.

Chirong 3: Ung dung chién luoc thiét ké hudng linh vuc trong viéc xay dung
phan mém quan ly tai khoan dung chung: mé ta bai toan quan Iy tai khoan ding
chung tai truong DPHDL Hai Phong, phan tich va thiét ké yéu cau phan mém huéng
linh vic, mot sé giao dién tiéu biéu cua phan mém, cai dat va danh gia phan mém

thir nghiém, dong thoi dua ra nhitng van dé nghién ctu tiép theo cho tuong lai.



Chuwong 1
Tong quan Vvé cac tién trinh phat trién phan mém

va cac chién lroc thiét ké

1.1. Téng quan vé cac tién trinh phat trién phan mém va k§ nghé phan mém
hwéng ddi twong
1.1.1. Tién trinh phat trién phan mém
Mot tién trinh phat trién phan mém la mot tap cua cac hoat dong can thiét
(dic ta, xay dung, danh gia, tién hoa) dé chuyén cac yéu cau cia nguoi ding thanh

mét hé théng phan mém dap tng duoc cac yéu cau dit ra.

Dic ta phan mém

Xay dyng phan mém

Panh gia phan mém

Hinh 1- 1 Qua trinh phét trién phan mém
Vong doi phat trién caia phan mém duoc chia thanh 4 pha [4]:
- Pic ta phan mém: Pinh nghia duoc céc chirc nang, diéu kién hoat dong cua
phan mém.

- Phét trién phan mém: La qué trinh xay dung cac dic ta.
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- Danh gia phan mém: Pham mém phai duoc danh gia dé chic chan ring it
nhat cd thé thuc hién nhitng gi ma tai liéu dic ta yéu cau.

- Tién héa phan mém: D4y 1a qua trinh hoan thién cic chic ning ciing nhu
giao dién dé ngay cang hoan thién phan mém ciing nhu cac yéu cau dua ra tir
phia khach hang.

Cé&c md hinh phat trién trong dw &n phan mém [12]:

a) Waterfall model- M6 hinh thac nudc:

p
Requirement Gathering‘l
System Analysi;\/

Cnding’l/
Testing/\/

Waterfall Model Implementatiﬁn,l

Operations & Maintenance

Hinh 1- 2Mé hinh thdc nuoc

M6 ta:

- Mo hinh thac nuéce 1a mé hinh 4p dung theo tinh tuan tu cua cac giai doan
phat trién phan mém.

- Co nghia la: giai doan sau chi dugc thyc hién tiép khi giai doan trudc da két
thuc.

- Khéng duoc quay lai giai doan trude dé xir 1i cac thay d6i trong yéu cau

- Pay duoc coi 1a mo hinh phéat trién phan mém dau tién.

Ap dung:

- Thudng duoc &p dung cho cac du an khong thuong xuyén bj thay doi vé yéu
cau.

Pic diém:

+ U'u diém:

o D& sir dung, dé tiép can



o Cac giai doan va hoat dong duoc xac dinh rd rang
o Xa&c nhan & tiung giai doan, dam bao phat hién soém céc 15i
+ Nhuoe diém:
o Rét kho dé quay lai giai doan nao khi n6 da két thic
o It tinh linh hoat va pham vi diéu chinh cia n6 kha 1a khé khin, tén
kém.
b) V- Shaped Model- M6 hinh chit V

Requirement et rnes > Acceptance
Gathering Testing
System e > System
Analysis Testing ,T"
Software PR . Integration
%* Desig n Iasti ng
'&‘. rr‘.. - Q'
(8] Module Unit O
% . Design Testing >
o, - R <
5 " SR
' SN
Coding

Hinh 1- 3M0 hinh chiz V

M0 ta:

- Pay 1a mo6 hinh mé rong tir mé hinh thac nudc

- Thay vi di chuyén xudng theo tuan tu cac budc thi quy trinh sé& di theo hinh
chit V

Ap dung:

- Y&u cau phan mém phai x4c dinh r6 rang

- Cong nghé phan mém va cac cdng cu phai duoc tim hiéu ki

Pic diém:

+ Uu diém:



o Don gian dé st dung
o Phan phéi cy thé theo mdi giai doan
o Thuc hién verification va validation sém trong mdi giai doan phat
trien
+ Nhuwoe diém:
o Pham vi diéu chinh kh4 1a khé khan va ton kém.

¢) Spiral Model — M@ hinh xoan ¢

~,

[+
W

Cumulative .
cost

Alternate

Objective Evaluation

Identification

-
-

_ Review
Ty

-
- -
==

-
-
-

Next Phase . 5 Product
Planning ‘% Y Development

Release ‘%
Hinh 1- 4 Md hinh xodn ¢
M6 ta:
- La md hinh két hop giita cac tinh nang cia mé hinh prototyping va mé hinh
thac nuac.
- M0 hinh xo0in ¢ dugc wa chudng cho cac dy &n lén, dat tién va phac tap.
- M6 hinh nay si dung nhiéu nhiing giai doan twong ty nhu mé hinh thac

nudce, vé thir tu, plan, danh gia rui ro,

Ap dung:



- Thudng duoc st dung cho cac wng dung 16n va cac hé théng dugc xay dung
theo cac giai doan nho hoac theo cac phan doan

Pic diém:
+ U'u diém:

o Estimates (i.e. budget, schedule, etc.) trg nén thyc té hon nhu 1a mot
quy trinh 1am viéc, bai vi nhitng van dé quan trong da duoc phat hién
sém hon.

o Co su tham gia som cua deverlopers

o Quan ly rui ro va phat trién hé thong theo phase

+ Nhuoe diém:
o Chi phi cao va thoi gian dai dé c6 san pham cudi ciing
o Phai c6 k¥ niang tot dé danh gia rui ro va gia dinh.

d) Iterative Model- M6 hinh tiép can lap

I

Design g -“*} Design { “'“*} '—> Design ;

Implement g Implamant ¢ Irnplement

Analysis g R | Analysis 4

—1 Anaysie,

Hinh 1- 5M6 hinh tiép cdn lap
- M6t mé hinh duoc lap di 13p lai tir khi start cho dén khi lam day du spec
- Thay vi phéat trién phan mém tir spec dac ta réi mai bat dau thuc thi thi mo
hinh nay c6 thé review dan dan dé di dén yéu cau cubi cung.
- Quy trinh phat trién duoc lap di 1ap lai cho mdi mot version cia san phém trong

mdi chu ky.



Ap dung:
- Yéu cau cua hé thdng d hoan chinh, dugc xac dinh rd rang va dé hiéu
- Yéu cau chinh can dugc xac dinh va mét sé chi tiét c¢d thé duoc d6i mai theo
thoi gian
Pic diém
+ U diém:
o Xay dyng va hoan thién cac budc san pham theo ting budc
o Nhan dugc phan hdi ciia nguoi sir dung tir nhitng ban phac thao
o Thai gian 1am tai liéu s& it hon so véi thoi gian thiét ké
+ Nhuoe diém:
o MGdi giai doan Iap lai thi cing nhic
o Tén kién trdc hé thong hoac thiét ké cac van dé co thé phét sinh
nhung khong phai tat ca déu xay ra trong toan bo vong doi.

e) Incremental Model — M6 hinh tang truong

R

Vi du:
Build 1
. Design & > Testing > Implementation
Development
Build 2
Requirements o Design & - Testing Implementation
Dewvelopment
Build N
Design & al Testing Implementation
Development !
Incremental Life Cycle Model
Hinh 1- 6 M6 hinh tang truong
MO ta:

- Trong md hinh nay thi spec dugc chia thanh nhiéu phan.
- Chu ky dugc chia thanh cac module nho, dé quan ly.
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- MG&i modun s& di qua cac yéu cau vé thiét ké, thuc hién, ... nhu 1 vong doi
phét trién thong thuong.
Ap dung:
- Ap dung cho nhiing du &n c6 yéu cau da duoc md ta, dinh nghia va hiéu mot
cach r6 rang
- CO6 nhu cau vé san pham sém
Pic diém:
+ U diém:
o Phan mém Iam viéc mot cach nhanh chéng trong sudt vong doi phat trién
o M@ hinh nay linh hoat hon, it tn kém hon dé thay d6i pham vi va yéu
cau
o D& dang hon trong viéc kiém tra va stra 181 véi su 13p lai nhé hon
+ Nhuwoe diém:
o Can lap plan va thiét ké tét
o Can mot dinh nghia rd rang va day du coa toan bo hé thong trudc khi nd
c6 thé duoc chia nho va duoc xay dyng timg budc
o Tong chi phi 13 cao hon so véi thac nuéc.

f) RAD Model (Rapid Application Development)

Toam « Teoam = Team 3

Business Business Busness
Modeling Modaeling Modeling
. Data Data Data
Modeling Modeling Modeling
Process
Modeling

Application
Generation

Process
Modeling

Process
Modeling

Application
Genaration

Application
Generation

Testing &
Turn Over
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- Trong md hinh RAD céc thanh phan hoic chirc ning dugc phat trién song
song nhu thé ching 1a cac dy &n nho
- Viéc phét trién nay theo thoi gian nhét dinh, cung cap va lap rap thanh mot
nguyén mau lam viéc
- Diéu nay c6 thé nhanh chéng dwa ra mét cai gi d6 cho khach hang dé xem va
sir dung va cung cap thdng tin phan hdi lién quan dén viéc cung cap va yéu
cau cua ho.
Ap dung:
- RAD nén duoc st dung khi c6 nhu ciu dé tao ra mot hé théng co
Modularized trong khoang thoi gian 2-3 thang.
- Nén duoc sir dung khi di co6 san designer cho model va chi phi cao
Pic diém:
+ Uu diém:
o Giam thoi gian phat trién.
o Tang kha ning tai sir dung cua cac thanh phan
o Pua ra danh gia ban dau nhanh chong
o Khuyén khich khach hang dua ra phan hoi
+ Nhwoc diém:
o Can c6 mot team gioi dé xac dinh yéu cau phan mém
o Chi nhitng hé théng c6 module méi st dung dugc md hinh nay
o Yeéu cau vé dev/ design phai c6 nhiéu kinh nghiém

o Phu thudc rat nhiéu vao ki nang model

g) Agile Model
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Hinh 1- 8M& hinh Agile
M0 ta:
- Duva trén mo6 hinh iterative and incremental
- Cé4c yéu cau va giai phap phat trién dua trén su két hop cua céac function
Ap dung:
- N0 6 thé duoc st dung véi bat ky loai hinh dy an nao, nhung nd can sy
tham gia va tinh twong tac cua khach hang. Ngoai ra, né c6 thé duoc st dung
khi khach hang yéu cau chirc nang san sang trong khoang thoi gian ngan ( 3
tuan)
Pic diém:
+ U'a diém:
o Giam thoi gian can thiét dé tan dung maot sb tinh ning cua hé théng
o Két qua cudi cung la phan mém chat lugng cao trong thoi gian it nhat co
thé va su hai long ciia khach hang
Nhuge diém:
o Phu thudc vao ki ning ctia nguoi phét trién phan mémScalability
o Tailiéu duoc thuc hién ¢ giai doan sau

o Can mot team cd kinh nghiém.

h) Scrum Model
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Hinh 1- 9 M6 hinh SCRUM

M0 ta:

La mot quy trinh phat trién phan mém theo md hinh linh hoat (agile).
Vi nguyén tic chi dao la chia nho phan mém can san xuat ra thanh céc
phan nho dé phat trién (cac phan nho nay phai doc lap va Release duoc), ldy
y kién khach hang va thay déi cho phil hop ngay trong qua trinh phat trién dé
dam bao san pham release dap (ng nhiing gi khach hang mong muén. Scrum
chia du an thanh cac vong lap phat trién goi 1a cac sprint. Mdi sprint thuong
mat 2- 4 tuan (30 ngay) dé hoan thanh. N6 rat phu hop cho nhitng du an c6
nhiéu sy thay doi va yéu cau téc do cao. Ngoai ra Scrum hoat dong dua trén
ba gia tri cot 18i, con goi 1& “Ba chdn cia Scrum” bao gdm Minh bach,
Thanh tra va Thich nghi.
Pic diém:
Scrum (hay agile noi chung) duoc xép vao nhom “Feature-driven
development”. San pham dugc phat trién theo tinh niang, cht khong phat
trién san pham theo kién trc hé théng.
Scrum khac véi cac mé hinh Agile & chd n6 1a mé hinh huéng khach hang
(Customer oriented), vai trd cia khach hang trong viéc danh gia san pham rat
quan trong. Chi sau mdi sprint (2-4 tuan) khéach hang s& thiay duoc su thay
d6i cua san pham cia minh qua d6 dua ra phan hoi sém dé dinh huéng.>
Thich &ng nhanh véi sy thay d6i yéu cau
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Scrum giam thiéu tai nguyén danh cho viéc quan Iy ma tap trung nhiéu hon
cho nhitng céng viéc lién quan truc tiép dén viéc 1am ra san pham. Bang cach
giam vai tro quan ly (PM) bang cach day viéc quan 1y t&i timg nguoi,

Giam thoi gian danh cho viéc viét tai liéu bang cach ting thoi gian trao doi
tryc tiép. Thong thuong khi estimate cdng viéc, thi team estimate ca thoi
gian danh cho communication dé hoan thanh task do nira.

Tap trung vao san pham, san pham méi 1a dich cudi cing chi khong phai qui
trinh.

+ U'u diém:

o Mot ngudi 6 thé 1am nhiéu viéc vi du nhu dev co thé test

o Phat hién 15i sém hon rat nhiéu so véi cac phuong phép truyén thong

o Khach hang nhanh chéng thay duoc san pham qua d6 dua ra phan hoi
som.

o Co6 kha ning ap dung duoc cho nhing dy an ma yéu cau khach hang

khong rd rang ngay tir dau.

+ Nhwoc diém:

o Trinh d6 cia nhém 1a c6 mot ky ning nhat dinh

o Phai c6 su hiéu biét vé mé hinh aglie .

o Kho khan trong viéc xac dinh ngan sach va thoi gian.

o Ludn nghe y kién phan hoi tir khach hang va thay d6i theo nén thoi gian
s& kéo dai khi c6 quéa nhiéu yéu cau thay doi tir khach hang.

o Vai trd cua PO rat quan trong, PO 1a ngudi dinh huéng san pham. Néu

PO lam khéng tbt s& anh huong dén két qua chung

1.1.2. K§ nghé phian mém huwéng ddi twong

Dé xay dung duoc nhitng hé thong phan mém dap ung duoc nhitng yéu cau

chat lugng, ta can phai:

C6 mét qui trinh phat trién phan mém théng nhat gom cac budc thuc hién rd
rang, ma sau mdi budc déu phai c6 cac san pham cu thé.
C6 cac phuong phap va ki nghé phi hop véi nhitng pha thuc hién phat trién
phan mém.

11



- CO6 cbng cu dé 1am ra san pham phan mém theo yéu cau.

Qua trinh phét trién mot san pham 1a qua trinh dinh nghia ai 1am céi gi, lam khi
nao va nhu thé ndo. Qua trinh xay dung mot san pham phan mém hodc nang cap
mot san pham da c6 dwogc goi 1a qua trinh phat trién phan mem.

Hé thdng phan mém duoc kién tao 12 san pham caa mot loat cac hoat dong
séng tao va c6 qua trinh phat trién. Qua trinh phat trién nhitng phan mém phuc tap
phai c6 nhiéu ngudi tham gia thuc hién. Trudce hét d6 1a khach hang va nhiing nha
ddu tir, 36 12 nhitng nguoi dua ra van dé can giai quyét trén may tinh. Nhitng nguoi
phat trién hé thong gdom cac nha phan tich, thiét ké va lap trinh 1am nhiém vu phan
tich cac yéu cau cua khéach hang, thiét ké cac thanh phan caa hé théng va thuc thi
cai dat chung. Sau d6 phan mém dugc dugc kiém ther va trién khai tng dung dé
thuc thi nhitng van dé ma nguoi ding yéu cau.

Qua trinh phat trién phan mém duogc xac dinh théng qua cac hoat dong can thyc
hién dé chuyén d6i cac yéu cau cua khach hang thanh hé théng phan mém. C6 nim
budéc chinh can thuc hién trong qua trinh phét trién phan mém:

- Xac dinh cac yéu cau

- Phan tich hé thong

- Thiét ké hé théng

- Lap trinh va kiém tra hé thong

- Van hanh va bao tri hé thong.

C6 thé thuc hién cac budc trén theo nhiéu phwong phap khac nhau, theo d6 sé cac
budc dé xuat cia cac phuong phap ciing ¢ thé khac nhau.

a) Xac dinh c4c yéu cau hé théng

Pha xac dinh c4c yéu cau cua hé thong gém 2 giai doan:
+ Xay dyng mo hinh nghiép vu

+ Xac dinh yéu cau

e Xay dwng md hinh nghiép vu

Viéc di toi nam bat ranh mach, rd rang vé hé thdng can tin hoc hda can xuat

phét tir viéc tim hiéu va nghién ctu vé hé thdng thuc. Cong viéc tim hiéu nay

duoc tién hanh bang céach tim hiéu hoat dong nghiép vu va xay dung cac mo
12



hinh mién va md hinh nghiép vu dé nam bit duoc toan bo cac van dé lién quan

dén nghiép vu cua hé thdng. Viéc tim hiéu quy trinh nghiép vu cua hé théng

duoc tién hanh qua cac budc sau:

- Tim hiéu béi canh hé théng

- N&m bit nhitng yéu cau bd sung, cac yéu cau phi chirc ning.

e Xic dinh yéu ciu

b)

Tt nhitng y8u cau cua khach hang, ta xac dinh duoc muc tiéu cua hé théng
can thyc hién. Thuong dé 1a cac yéu cau chirc nang vé nhitng gi ma hé thong
phai thuc hién, nhung chwa can chi ra cac chtc nang d6 thyuc hién nhu thé
nao. Viéc xac dinh dung va day du yéu cau bai toan 1a nhiém vu hét sic quan
trong, n6 1am co sd cho tat ca cac budc tiép theo trong du &n phat trién phan
mém. Mudn vay, thi phai thuc hién dic ta chi tiét cac yéu cau cua hé théng.
Ngon ngit md hinh héa UML (Unified Modeling Languge)ciing cung cap biéu
d6 ca sir dung dé dic ta cac yéu cau cua hé thong.
Céc budc trong giai doan nay gom céc budc sau:
+ Tim céc t&c nhan va céc ca su dung
+ Sap xép thur ty uu tién cac ca sir dung
+ M@ ta chi tiét mot ca sir dung
+ Tao mot ban mau giao dién ngudi dung
+ Ta&i cau tric mé hinh ca sir dung
Phan tich hé théng

Phén tich huéng dbi twong 1a mot giai doan cua qué trinh phat trién
phan mém, trong d6 mo hinh khai niém dwgc mé ta chinh xéc, xdc tich théng
qua cac dbi tuong thuc va cac khai niém cuaa bai toan ung dung. Giai doan
nay tap trung vao viéc tim kiém cac ddi twong, khéi niém trong linh vuc bai
toan va xac dinh mdi quan hé cua ching trong hé théng. Nhiém vu cta nguoi
phan tich 12 nghién ciru ki cac yéu cau caa hé thdng va phan tich cac thanh
phan cua hé théng cung cac mdi quan hé cuaa chang.

Két qua cua chinh caa pha phan tich hé thong hudng dbi twong 1a so
d6 16p (so luge), so dd trang thai, so do trinh tu, so d6 hanh dong.
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d)

Giai doan phan tich hé théng bao gdm cac giai doan chinh sau:
- Phan tich kién triic
- Phan tich mét ca str dung
- Phan tich mét 1op
- Phan tich mét goi
Thiét ké hé théng

Dua vao cac dic ta yéu cau va cac két qua phan tich thé hién ¢ cac
biéu @6 dé thuc hién thiét ké hé théng. Thiét ké hudéng ddi twong 1a mot giai
doan trong qua trinh phat trién phan mém, trong d6 hé thong dugc to chirc
thanh tap cac d6i tuong twong tac véi nhau va mé ta duoc cac hé théng thuc
thi nhiém vu cua bai toan tng dung.

Nhiém vu chinh cua giai doan nay la xay dung cac thiét ké chi tiét mo
ta cac thanh phan cuaa hé théng & mirc cao hon khau phan tich dé phuc vu cho
viéc cai dit. Nghia 1a cac 16p d6i twong duoc dinh nghia chi tiét gom day du
c4c thudc tinh, thao tac phuc vu cho viéc cai dit. Pong thoi dua ra duoc kién
trdc hé théng dé dam bao cho hé théng co thé thay doi, c6 tinh mé, dé bao
tri, than thién véi nguoi dung,... Nghia 1a cac to chic cac 16p thanh cac hé
thdng con theo mét kién triic phd hop véi nhu cau phat trién cong nghé va xu
huéng phét trién cua linh vuc ¢ng dung.

Nhitng két qua duoc thé hién trong céc biéu dd: biéu d6 16p ( chi tiét),
biéu do cong tac thanh phan va biéu d6 trién khai.

Pha thiét ké hé théng nay gom cac giai doan chinh sau:
Thiét ké kién thac

Thiét ké mot ca st dung

Thiét ké mot hé théng con

Lap trinh va kiém tra van hanh

Giai doan xay dyng phan mém c6 thé duoc hién sir dung k§y thuat lap
trinh huéng d6i trong. D6 1a phuwong phirc thuc hién thiét ké ddi twong qua
viéc st dung mét ngdn ngir 1ap trinh ¢d hd tro cac tinh ning hudéng ddi
tuong. Mot vai ngbn ngit hudéng ddi tuong thuong duoc nhic téi nhu C++,
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Java, ... Két qua chung cua giai doan nay 1a mét loat cac code chay duoc, nd
chi dwa vao sir dung sau khi da trai qua nhiéu vong thir nghiém khac nhau.

Trong giai doan nay, mdi thanh phan d3 duoc duogc thiét ké s& duoc
lap trinh thanh nhitng md-dun chuong trinh (cic chwong trinh con). Mdi m
— dun nay s& duoc kiém ching hodc thir nghiém theo cac tai liéu dic ta cua
giai doan thiét ké. Sau d6, cac mé-dun chuong trinh di dugc kiém tra s&
duoc tich hop vai nhau thanh hé thdng téng thé va duoc kiém tra xem co6 dap
g cac yéu cau caa khéach hang. Két qua caa giai doan nay la phan mém can
duoc xay dung.

Van hanh va bao tri

Giai doan nay bét dau bang viéc cai dit hé théng phan mém trong moi
truong sur dung cua khach hang sau khi san pham da duoc giao cho ho. Hé
théng s& hoat dong, cung cap céc thdng tin, xir 1y cac yéu cau va thuc hién
nhitng gi da duoc thiét ké.

Tuy nhién van dé bao tri phan mém hoan toan khac vai bao tri cua
phan mém ctiing. Nhu da phan tich & trén, bao tri phan mém 1a ¢am bao cho
hé théng, hoat dong dap tmg duoc cac y8u cau cua nguoi sir dung, cua khach
hang. Ma cé4c yéu cau nay thay ddi hé thong sao cho nd phi hop véi cac yéu
cau hién tai caa ho, tham chi c6 nhimg thay d6i chua phat hién dugc trong
cac pha phan tich, thiét ké. Nghia 1a hé thong phan mém phai duoc nang cap,
hoan thién lién tyc va chi phi cho cong tac bao tri 14 kha tén kém. Théng
thudng, ¢6 hai loai nang cap:

Nang cdp hiéu qua cua hé thong: Bao gom nhiing thay d6i ma khach hang
cho 1 s& cai thién hiéu qua cdng viéc cua hé thdng, nhu bd sung thém céc
chirc nang hay giam thoi gian xir ly, tra 1oi cua hé thong,...

Pam bao su thich nghi d6i vai su thay d6i ciia méi truong cua hé théng hay
su thay doi cho phl hop véi nhiing thay doi caa chinh séch, qui ché méi ban

hanh caa Chinh phu.
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1.2. Céc céach tiép can thiét ké phan mém

Do cé4c hé phan mém 1én 1 phirc tap nén nguoi ta thuong dung cac cach tiép
can khac nhau trong viéc thiét ké cac phan khac nhau caa mot hé thong. Ching cé
mot céch tiép can nao tét nhat chung cho céc du an. Hai cach tiép can thiét ké hién
dang dwoc dung rong réi trong viéc phat trién phan mém do 1a cach tiép can theo
huéng chire ning va hudéng ddi twong. MSi cach tiép can déu c6 wu va nhuoc diém
riéng phu thudc vao tng dung phat trién va nhém phat trién phan mém.

Cach tiép can huéng chirc nang hay hudéng dbi twong la bo sung va hd tro
cho nhau chtr khong phai 1a d6i khang nhau. K su phan mém sé& chon cach tiép can
thich hop nhét cho timg giai doan thiét ké.

Céch tiép can Hudéng chire ndang (Function-oriented (structured) approach):
Theo hiedng chirc ning, hé thong duoc thiét ké theo quan diém chirc ning, bat dau o
mutc cao nhat, sau d6 tinh ché dan dan dé thanh thiét ké chi tiét hon.

Thiét ké hudng chirc ning 13 mot cach tiép can thiét ké phan mém trong dé ban
thiét ké duoc phan giai thanh mét bo cac don thé tac dong 1an nhau, ma mdi don thé
c6 mQt chirc nang dugc xac dinh rd rang. Cac chirc nang c6 cac trang thai cuc bd
nhung chung chia sé v6i nhau trang thai hé thong, trang thai cua hé thong 1a tap
trung va moi chirc ning déu co thé truy cap duoc.

Céch tiép can hudng doi nrong (Object oriented approach): Hé thong dugc nhin
nhan nhu mot bo cac déi twong (chiz khdng phdi 1a bg cac chire nang). Hé thong
duoc phan tan, mdi déi tuong cd nhirng thong tin trang thai riéng cua né. Déi twong
la mot bo cac thude tinh xac dinh trang thai ciia dbi tuong dé va cac phép toan cua
n6. N6 duoc thira ké tir mot vai 16p dbi tuong 16p cao hon, sao cho dé dinh nghia nd
chi can néu du cac khac nhau gitra né va cac 1op cao hon né. Che dau théng tin 1a
chién luoc thiét ké diu cang nhiéu thong tin trong cac thanh phan cang hay. Cai d6
ngam hiéu rang viéc két hop diéu khién logic va cau tric dir liéu duoc thuc hién
trong thiét ké cang cham cang tét. Lién lac thdng qua cac thong tin trang thai ding
chung (cac bién tong thé) 1a it nhat, nho vay kha ning hiéu 1a duoc ting 1én. Thiét
ké 1a trong dbi dé thay dbi vi sy thay d6i mot thanh phan khdng thé khong du kién

cac hiéu tng phu trén cac thanh phan khéc. Cach tiép can hudng dbi twong 1 dua
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trén viéc che dau thong tin, nhin hé phan mém nhu 13 mot bo cac ddi twong twong
tac v6i nhau chir khéng phai 1a mot bo cac chirc nang nhu cach tiép can chirc ning.
Céc ddi twong ndy c6 mot trang thai duoc che diu va cac phép toan trén cac trang
thai d6. Thiét ké biéu thi cac dich vu duoc yéu cau va dugc cung cap boi cac ddi
tugng co tuong tac véi no.

Céch tiép cdn hudng doi twong cé ba dic trung:

+ \Vung dix liéu ding chung 1a bi loai bo. Cac ddi twong lién lac véi nhau

bang cach trao d6i thdng bao chir khong phai bang céc bién dung chung.

+ Cac d6i tuong la cac thuc thé doc 1ap ma ching sin sang dugc thay di vi
rang tat ca céc trang thai va cac thong tin biéu dién Ia chi anh huang trong pham vi
chinh d6i twong d6 thoéi. Cac thay doi vé biéu dién thong tin co thé dugc thyuc hién
khong can sy tham khao t6i cac dbi tuong hé thong khac.

+ Céc dbi tugng c6 thé phan tan va c6 thé hanh dong tuan tu hoic song song.
Khéng can c6 quyét dinh vé tinh song song ngay tir mot giai doan sém cua qué trinh
thiét ké.

Cdc wu diém:

+ D& bao tri vi cac ddi tuong 1a doc lap. Cac dbi twong co thé hiéu va cai
bién nhu 12 mét thuc thé doc lap. Thay ddi trong thuc hién mot dbi twong hoic thém
cac dich vu s& khong lam anh huong t6i cac dbi twong hé thong khac.

+ Cac dbi twong 1a cac thanh phan dung lai dugc thich hop (do tinh doc lap
cua ching). Mot thiét ké co thé dung lai dugc cac ddi twong da dugc thiét ké trong
cac ban thiét ké trudce do.

+ Dbi voi mot vai 16p hé théng, cé mot phan &nh rd rang giira cac thuc thé co
thuc (chang han nhu cac thanh phan phan ciing) voi cac ddi twong diéu khién no
trong hé thng. Bidu nay cai thién duoc tinh dé hiéu cua thiét ké.

Nhueoe diém:

Sy twong minh cac ddi twong hé thong thich hop 1a khé khan. Cach nhin tu
nhién nhiéu hé théng 1a cach nhin chirc ning va viéc thich nghi véi cach nhin huéng
d6i tugng doi khi 1a khé khan. Cach tiép can ké hudng dbi tuong van con 13 twong

d6i chwa chin mudi va dang thay d6i mau chéng.

17



1.3. Mt s6 chién lwoc hién dai dé thiét ké phan mém

1.3.1.Thiét ké phan mém hwéng mé hinh
Phat trién phan mém truyén thong ngay cang phai déi mat véi nhiéu kho khin nhu
van dé quy trinh phat trién, van dé kha chuyén, van dé tinh lién tac hay van dé lam
tai liéu va bao tri. Chinh vi vay, mot xu huéng phat trién phan mém mai nham khéc
phuc nhirg khé khin nay 13 k§ nghé phat trién phan mém huéng mé hinh (Model
Driven Design— MDD).

Hién nay, cac két qua dat duoc cia MDD chii yéu dua trén kién tric phan
mém huéng md hinh (Model Driven Achitecture- MDA). Tuy nhién, trong qué trinh
chuyén d6i mé hinh van con mot s van dé ton tai. Bé giai quyét nhitng van dé nay,
trong khung 1am viéc chuyén d6i mé hinh, nguoi ta tap trung vao hai ky thuat chinh
la &p dung ngdn ngir chuyén doi md hinh va ap dung mau thiét ké.

Khung 1am viéc MDA dua trén nén tang cac chuan UML, MOF, XMI va
xoay quanh cac ¥ tuong chinh 1a mé hinh doc 1ap nén (PIM), mé hinh cu thé nén
(PSM) va su chuyén doi giita chiing. C6 thé n6i, phat trién phan mém hudng mo
hinh néi chung va kién trdc phan mém huéng mé hinh néi riéng hira hen mot budc
tién moi trong phat trién phan mém gilp qua trinh phét trién tap trung nhiéu hon
vao md hinh, nang cao chat lugng san pham va nang suét lam viéc.

Trong qua trinh phét trién phan mém huéng mé hinh, ¢é hai van dé noi Ién 1a
viéc chuyén ddi md hinh va viéc biéu dién mau thiét ké:

1. Van d& chuyén d6i md hinh

Chuyén d6i mé hinh 1a trai tim cua ki nghé phan mém huéng mé hinh. Mot
vi du dién hinh 1a ca&c mé hinh & mirc triru trong cao duoc chuyén doi sang cac md
hinh cu thé gan véi nén phét trién. Tuy nhién, con c6 rat cac dang chuyén doi khac
duoc ap dung trong qué trinh phat trién phan mém theo huéng md hinh.

2. Van dé biéu dién mau thiét ké
Mau thiét ké 1a mot dinh dang chung cua cac thiét ké cé thé tai sir dung. Mot

mau thiét ké mo ta ho céc giai phap cho mot 16p cua cac van dé thiét ké l1ap lai. Tuy
nhién, cac théng tin khong tong quét cua cac giai phap mau mo ta 1am han ché kha

nang sir dung mau, nhu 1a viéc @ng dyng mau vao sy phat trién cac cong cu hd tro
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cach sir dung mau thiét ké trong phat trién phan mém. Trong d6 c6 mét hudng di
méi trong phat trién phan mém d6 1 phat trién phan mém huéng mé hinh yéu cau
mét sy dic ta chinh xac mau thiét ké. Co cac phuong phap biéu dién mau theo hai
hudng cha yéu 1a md ta mau theo nguy@n mau va dic ta miu theo hudng tu dong
hoa bang ngdn ngir dic ta mau.

Dé hién thyc hda quy trinh phat trién phan mém huéng méd hinh, cac céng cu
phat trién phai hd tro tu dong hda sy chuyén d6i md hinh. Cac cdng cu nay khéng
chi can phai cung cap kha ning ap dung nhiing su chuyén doi dugc dinh nghia trudc
ma con phai cung cip mot ngdn ngit cho phép nguoi dung dinh nghia su chuyén doi
md hinh va thuc thi ching theo cac yéu cau riéng. Noi cach khac, nhirg cai dat cho
ngdn ngit chuyén ddi khong chi hd trg phat trién phan mém hudng mé hinh ma con

phai ndng cao nang suat va chat luong cua su phat trién.

1.3.2. Thiét ké phin mém hwéng dir liéu

Ta biét rang, ciu trdc di lidu c6 tac dong quan trong ti do phic tap va tinh
hiéu qua cua thuat toan dugc thiét ké dé xir Iy thong tin.

Khi thiét ké phan mém tién hod, mot truong phai cho rang: Viéc xac dinh ciu
trdc dir liéu cd hiru (d6i véi he thong dua trén may tinh) 1a diéu séng con, con cau
trdc cua dir liéu (cai vao va céi ra) cd thé duoc dung dé dua ra ciu trdc (va mot sé
chi tiét) vé chuong trinh. Trong linh vyc ung dung mot cau tric thdng tin co cap
bac, phan biét 12 ton tai. Dit liéu vao, thdng tin ghi nhé bén trong (nhu CSDL) va dit
liéu ra c6 thé c6 mét cau tric duy nhat. Thiét ké hudng cau tric dix lidu dung nhirng
cau trGic nay 1am nén tang cho viéc phat trién phan mém.

C4u trdc dir liéu phan anh thiét ké cua cac khia canh cu tric va thu tuc cua
phan mém. Trong thyc té, cdu tric thong tin 1a diéu bao trudc cho ciu tric chuong
trinh. Thiét ké huéng cau tric dit lidu bién d6i mot biéu dién cua ciu tric dit lidu
thanh biéu dién cua phan mém. Gidng nhu cac ky thuat ludng dir liéu, nguoi phat
trién thiét ké hudng cau trac dir liéu xac dinh ra mot tap cac thu tuc anh xa c6 ding
cau trac (dir liéu) thong tin nhu huéng dan.

Céac dong gop cua thiét ké huong cau tric dit liéu c6 thé tim thay trong nhiing
thao luan vé& nén tang cua cau tric di liéu, thuat toan may tinh, ciu trac diéu khién
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va dir liéu, va khai niém vé triru twong dit liéu. Nhitng xtr Ii thuc chimg hon vé thiét
ké phan mém va mdi quan hé caa nd vai cau tric dir liéu da dugc Jackson, Warnier
va Orr d& nghi. Lap trinh ¢6 ciu tric Jackson (JSP), mot phuong phap thiét ké phan
mém duogc sir dung rong réi, l1ay quan diém Ia su song song giita cau tric cua dir
lieu vao va dix lidu ra (bao co) s& dam bao chat luong thiét ké. Nhitng mé rong gan
day hon thanh phuong phap luan, goi la phat trién hé théng Jackson, tap trung vao
viéc xac dinh céc thyc thé thong tin va nhitng hanh dong dugc ap dung 1én ching va
hoan toan tuong ty trong mot s khia canh cta cach tiép can thiét ké hudng sy vat
d3 dugc mé ta. Jackson nhan manh vé mat thuc hanh, phat trién thuc ching dé bién
d6i dir lieu thanh cau tric chuong trinh. Xay dung logic chuong trinh (LPC), dugc
J.D.Warnier phéat trién, dua ra mot phuong phap chat ché cho thiét ké phan mém.
RUt ra tir moi quan hé gitra cau tric dir liéu va cau trdc thu tuc, Warnier di phat
trién mot tap cac ki thuat thyc hién anh xa tir cdu tric dir liéu vao/ra sang biéu dién
thu tuc chi tiét cho phan mém. Phat trién hé thong c6 cau trac dit liéu (DSSD), ciing
con duoc goi 1a phuwong phap luan Warnier Orr, 1a mot ma rong cua LCP va bo
sung thém cac kha ning phan tich ciing nh thiét ké manh. Céch tiép can DSSD dua
ra mot phuong phép va nhiéu tha tuc dé suy ra cau tric dit liéu, cau tric chuong
trinh, va thiét ké thu tuc chi tiét cho cac thanh phan chuong trinh (mé dun). Bén
canh d6, DSSD cung cap mot ki phap 1am cho nguoi thiét ké ¢ kha ning xem xét
ludng dir liéu giita noi phat va noi nhan thong tin va di qua cac tién trinh bién doi
thong tin. Mot ki thuat goi 1a xay dung logic phan mém 1a dai biéu cho viéc téng
hop cuia cac cach tiép can thiét ké huéng ludng dir liéu va cau trac dit liéu. Nhiing
ngudi phét trién phong phéap nay cho rang thiét ké logic cd thé duoc mé ta tuong
minh néu phan mém dugc xét nhu mot hé thong céc tap dit lidu va cac phép bién
doi dir lieu.

Thiét ké huéng cau trac dir lidu co thé dugc ap dung thanh cong trong cac tng
dung cd cau trlc thong tin cap bac, dugc xac dinh rd. Cac thi du dién hinh bao gom:
rng dung hé théng thong tin kinh doanh, céi vao va céi ra c6 cau tric phan biét (nhu
tép vao, bao cdo ra); viéc dung CSDL cap bac la théng dung, cac ung dung hé

théng. Cau tric dit liéu cho hé diéu hanh c6 chtra nhiéu bang, tép va danh sach co
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c4u trac xac dinh rd, cac ting dung CAD/CAE/CIM. Céc hé théng thiét ké, ki nghé
va ché tao c6 may tinh trg giup doi hoi cac cau trdc dix liéu phuc tap dé ghi nhd,
chuyén dich va xu I thong tin.

Ca hai céch thiét ké huéng cau tric di liéu va ludng dir liéu déu bat dau tir
cach phan tich dé dit nén tang cho cac budc thiét ké tiép; ca hai déu hudng theo
thong tin; ca hai déu dinh bién di thong tin thanh biéu dién phan mém; ca hai déu
dua trén cac khai niém suy dién tach biét vé thiét ké tt. Thiét ké hudng ciu trdc di
licu khdng dung biéu d6 luong dir liéu mot cach tuong minh. Do d6, cac phan loai
phép bién d6i va ludng giao tac it cd lién can toi phuong phap thiét ké hudng cau
trdc dir lidu. Picu quan trong hon 1a myc tiéu cudi clng cia phuong phap hudng
cau tric dir liéu 1a tao ra mot mé ta tha tuc cho phan mém. Khai niém vé cau tric
mo dun chuong trinh khong dugc xem xét mot cach twong minh. Cac mé dun duoc
coi nhu cac thtr pham caa thi tuc va triét Ii vé su doc 1ap caa mo dun ciing it dugc
nhan manh téi. Thiét ké huéng ciu tric dit liéu dung biéu b phan cap dé biéu dién
cau tric théng tin.

Thiét ké hudng cau tric dir liéu va thiét ké hudng sy vat (OOD) déu tap
trung vao cac sy vat thé gioi thuc va biéu dién caa ching trong hé thong dua trén
phan mém nén cé nhitg diém twong dong quan trong giira hai phuong phap thiét
ké. Thiét ké hudng cau tric di liéu va OOD ca hai déu huéng thong tin; ca hai déu
ding mat biéu dién dit liéu 1am co s& cho viéc phat trién mo biéu dién chuong trinh;
ca hai c6 khéi niém riéng caa chung (dwoc suy dién doc 1ap) vé thiét ké tot. Cap bac
dit liéu (duoc dung trong cac phuong phap hudng cau tric dir liu) 1a twong tu Voi
cap bac 16p duoc dung trong OOD. Ca hai déu ap dung céc triru twong dir liéu va
mdi phuong phip déu coi cac thao tac bién do6i dir licu la thir yéu so véi chinh
khoan muc dir liéu. Su khac biét chu yéu gitra OOD va phuong phép thiét ké hong
cau trcdir liéu ¢ trong dinh nghia vé su vat. Trong OOD, mét su vat bao boc ca dix
liéu va tién trinh. Cac phuong phép thiét ké hudng cau trdc dir liéu chon con duong
qui w6 nhiéu hon mot su vat (su vat dit liéu) chi 1a dir liéu. Mic dau khéng cé biéu

dién tryuc tiép cho ké thira, truyén théng bao, hay bao boc trong phuong phép thiét
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ké huéng ciu trac dir liéu, cac khai niém nay van ca tu biéu 16 tinh vi trong truc
cam thiét ké dugc mé ta trong chuong trinh

Thiét ké huwong dir ligu (Data driven design) 13 két qua cua phuong phép thiét
ké kiéu dix liéu triru twong (g voi ddi tugng 1ap trinh. Sy thich nghi 1a don gian boi
vi cac 16p kha giéng nhau.

T mot quan diém hoan toan thyc té trén, ddi twong déng géi hanh vi (thyuc
hién trach nhiém cua moét ddi twong) va céu tric (cac ddi twong khac nhan biét truc
tiép d6i twong d6). Picu nay ciing twong ty nhu dinh nghia cia mot kicu dir lidu
triru tuong.

Truéc khi mo ta thiét ké husng dix lidu, ta hdy xem xét viéc thiét ké kiéu dir
liéu triru tuong.

Mot kiéu dir liéu triru twong 14 dong goi dir liéu va cac thuat toan hoat dong
trén dir liéu d6. Céc kiéu dit liéu triru twong dugc thiét ké bang cach hoi cac cau hoi:

- Kiéu nay gom loai dix liu gi ?
- Céc thuat toan nao co thé duoc &p dung cho dir liéu nay?

Trong tam chinh cua nhitng cau hoi nay 1a dé xac dinh nhitng dit liéu dang
dugc trinh dién trong hé théng. Piéu nay c6 thé duoc thuc hién ban dau bang céach
xéc dinh cac dir liéu can thiét ciia chuong trinh (c6 1& chi mot phan cia nd). Nhing
thong tin nay sau do c6 thé duoc nhém lai thanh cac loai st dung su gan két nhu
mot hudng dan. (Gan két, chang han nhu cho mot nhdm céc dit ligu, 1a mot do do veé
su lién quan chat dén muc nao gitta cac bo phan caa nhoém ). Cubi cing, viéc xac
dinh céc thuat toan két hop véi nhitng loai dir liéu thuong dan dén viéc phat hién
cac loai yéu cau khac.

Trong thiét ké hudng dir ligu, cac dbi tugng duoc thiét ké bang cach hoi cac
cau hoi:

1- d6i twong nay dai dién cho cau triic nao?

2-hoat d6ng nao co thé duoc thuc hién bai dbi tugng nay?

Mot 1an nira, tiéu diém chinh lai nham vao cau tric dit liéu duoc dai dién trong hé

théng.
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Loi ich chinhcaa cach tiép canhudng dir lieu 1a motqué trinh quen
thudc cho cac 1ap trinh vién c6 kinh nghiém véi ngdn ngit thu tuc truyén thdng. N6
1a twong d6i dé dang cho cac lap trinh nhu vay dé thich nghi vai kinh nghiém truée

day ctia minh dé thiét ké hé théng hudng ddi tuong.

1.3.3. Thiét ké phan mém huéng Trach nhiém

Céc phuong phap cua mot nha thiét ké c6 anh huong sau sic dén mac 6 ma
dong goi dugc thé hién trong mot thiét ké. Khi md ta cac phuong phép tiép can
huéng dit liéu dé thiét ké va ly do tai sao né khong thanh cong dé téi da hoa dong
g6i. Nguoi ta di dung phuong phap thiét ké thay thé, goi la trach nhiém diéu khién
dé thiét ké véi muc dich dat dugc mutc d6 cao hon vé dong goi.

Muc dich cua thiét ké hudng trach nhiém la dé nang cao dong goéi. Mo hinh
client/server ciing c6 muc dich nhu vay nhung & muc thap.

M0 hinh Client-Server

M6 hinh client /server 1a mot mé ta sy twong tac gitta hai thuc thé: cac may
khach va may cha. Mot khach hang dua ra yéu cau caa may chi dé thuc hién dich
vu. Mot Server cung cap mot bo céac dich vu theo yéu cau. Nhiing cach thirc trong
d6 khach hang c6 thé tuong tac véi may cha dugc md ta bang mot hop dong: mot
danh sach cac yéu cau ma c6 thé duoc thuc hién caa may cha caa khach hang. Ca
hai déu phai thuc hién hop dong: khach hang bang cach lam cho chi c6 nhiing yéu
cau dé quy dinh cu thé. va cac may chua bang cach dap tng nhiing yéu cau do.

Trong lap trinh huéng d6i twong, ca hai may khach va may chu 1a mét trong hai 16p
hoc hoic cac trudng hop cua cac 16p. Bat ky ddi twong o thé hoat dong nhu hoic 13
mét khach hang hoic mot may chu tai bat ky thoi diém nao.

Uu diém caa mo hinh client/server 1a né tap trung vao nhitng gi cac may chu
khong cho cac khach hang, chir khong phai 1a 1am thé nao cac may chu hién no.
Viéc thuc hién cac may chu duoc dong goi - cach khda khéng cho phép khach hang
xam nhap.

Mot 16p c6 thé co ba loai khac nhau caa khach hang:

1- khach hang bén ngoai

2- khach hang lop con
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3- chinh lop @6.

M&i mot loai khach hang duoc mo ta:
1-Khéach hang bén ngoai

Mot khach hang bén ngoai cua mot 16p 1a mot déi twong gui tin nhan dén
mét thé hién cua 16p hoic céac 16p hoc chinh né. Ngudi nhan duge xem nhu 13 mot
may chu, va nguoi gui s€ duoc xem nhu 1a mot khach hang. Lam sao thong diép
dugc tra loi khdng phai la quan trong cho ngudi gui. Tap hop cac thong diép ma
mot dbi tugng dap ung, bao gdm ca cac loai tham s6 va kiéu tra vé, dinh nghia hop
d6ng gitra khach hang va may chu.
2-Khéch hang lép con

Mot khach hang 16p con ciia mot 16p hoc bat ky 16p ké thira tir cac 16p. Cac
I6p cha duge xem nhu 1a mot hé thong thoat nudc; cac phan 16p duge xem nhu 1a
mot khach hang. Céc 16p con khong nén quan tam dén viéc thuc hién bat ky hanh vi
ma no thira ké . Tap hop cac tin nhan duoc thira ké bai cac phan 16p dinh nghia hop
dong gitra khach hang va may chu.

Trong hau hét cac ngdn ngit hudng d6i twong, cac 16p con ké thira khdng chi
la hanh vi ma con cau triic dugc dinh nghia boi cha cua ching. That 1a khong may,
vi nd ¢6 xu hudng khuyén khich cac lap trinh vi pham dong géi dé tang sé luong
ma tai sur dung.
3-Ban than khach hang

Déi v6i muc dich tdi da hoa dong goi, cac 16p cling nén duoc xem nhu 13
khach hang cua minh. S6 luong ma dya truc tiép vao cau trdc caa 16p nén duoc
giam thiéu. N6i cach khac, cau trac caa 16p nén duoc géi gon trong sé6 minium cua
phuong phap. Pay 1a su tbi thiéu hda sy Ié thudc cua mot ddi tuong trén cau tric
riéng cta minh, cho phép thay d6i cdu trac d6 duoc thuc hién cang minh bach cang
tot.

Dinh nghia thiét ké hudng Trach nhiém

Thiét ké husng trach nhiém 1a dugc thé hién theo tinh than tr mé hinh
client/server. N6 tap trung vao céc hop dong bang cach hoi:

- Nhirng hanh d6ng nao bt déi tuong nay chiu trach nhiém?
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- Nhirng théng tin ndo bt déi twong nay phai chia sé ?
Mot diém quan trong 1a thong tin dugc chia sé boi mot déi tuong c6 thé hoidc khdng
thé 12 mot phan cua ciu trdc cua dbi twong d6. Pidu nay c6 nghia 13 cac ddi twong
c6 thé tinh toan cac thong tin, hoic n6 co thé uy thac yéu cau thong tin cho ddi
tugng khac.

Ban chat cua thiét ké hudng ddi twong nam trong cam két rang budc vao cudi
cua chi tiét thuc hién cac yéu cau, va tap trung vao lac dau va gitra vé cac hanh vi
can thiét dé nhan ra nhitng kha ning dé dap ang yéu cau quy dinh (Wirfs-Brock
&Wilkerson, 1989). Mét trong nhitng nguyén ly ctia phuong phap hudng ddi twong
la kha ning ctia minh dé gilp quan Iy sy phtc tap caa su phat trién hé thong Ion.
Giai thich v& muc dich, cau trGic va hanh vi cua cac hé thong théng minh 1a tuong
g phuc tap va doi hoi cac phuong phap va cac cong cu tuong tu dé gitp phoi bay
nhitng 1y do co ban nhu thé nao va tai sao ho lam viéc theo cach ma ho lam.

Theo Wirfs-Brock va Wilkerson (1989) trach nhiém cua cac ddi twong bao
gom ca nhitng hanh dong ma ho thuc hién hoic céc thoéng tin ma ho cung cap. Mot
diém quan trong 1a mot trach nhiém khéng nhat thiét phai thuc hién hoic thuc hién
hoan toan trong cac dbi twong dugc gan thé véi trach nhiém. Cac dbi tuong cé thé
thue hién trach nhiém caa minh bang cach ay quyén toan bo hoic mét phan cua
viéc thuc hién cho cac d6i twong khac, cho céc hé thdng, cho cac ngudn dit liéu,
hodc ngay ca cho con ngudi. Piéu ndy cho thidy mét céch tiép can dé giai thich dya
trén phan chia chtc ning va nhiém vy cua cac hanh vi dén céc yéu té mé hinh
nguyén tir do d6 trach nhiém giai trinh phan tan c6 thé bi xu ly tai dia phwong dén
mic t6i da c6 thé.

Diém manh cua thiét ké huéng Trach nhiém

DPong goi duoc thoa hiép khi céc chi tiét cau tric cuaa mot ddi tuong tré thanh
mot phan cua giao dién cho d6i twong d6. Picu nay chi c6 thé xay ra néu cac nha
thiét ké sir dung kién thic cia nhiing chi tiét vé cau trdc, thiét ké Trach nhiém
huéng t6i da hoa dong goi khi cac nha thiét ké c¢b tinh bo qua théng tin nay.

Tinh da hinh lam ting kha ning déng goi, boi vi cac khach hang cua mot dbi
tuong khong can phai biét cach cac dbi tuong thuc hién cac dich vu dugc yéu cau,
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ma ciing khong can biét 16p ndo di dap tng yéu cau dé. Phuong phap tiép can
huéng trach nhiém c6 thé gitp mot nha thiét ké xac dinh cac giao thuc chuan (tén
thong diép) bang cach khuyén khich cac nha thiét ké tap trung vao trach nhiém thuc
hién mot cach doc 1ap. Piéu nay da 1am ting tinh da hinh.

Viéc thiét ké cac 16p ma khong can biét ciu trdc cua chung da khuyén khich
viéc thiét ké hé théng phan cap thira ké, vi chi biét kiéu cua 16p d6. Néu phan cap
thira ké kéo theo mét kiéu phan cap, thi kiéu cua céc 16p 1a mot kiéu con cua lop
cha cua I6p d6. Bicu nay c6 hai logi thé:

1- N6 cai thién dong goi dbi vai khach hang & 16p con, dam bao ring tat ca cac hanh
vi thira ké 1a mot phan ciaa hop dong cuaa I6p con.

2-N6 lam cho céac 16p triru twong dé nhan dién. Mot khé khin trong viée xac dinh
cac 16p triru twong 1a xac dinh nhitng phan nao cua giao thic trong 16p hién tai 1a
nhitng phan cua kiéu trong céc 16p do, va nhitng phan nao 1a nhing chi tiét thuc
hién. Boi vi cac giao thic cua mot 16p chi bao gom nhitng théng diép nao hinh

thanh nén kiéu cua lop do, do vay sé loai trir duogc kho khin nay.

1.3.4. Thiét ké phan mém hwéng Kiém thir

“Test-Driven Development” ¢6 thé hiéu 1a md hinh phét trién véi trong tam
huéng vé viéc kiém tha. TDD duoc xay dung theo hai tiéu chi: Test-First (kiém the
truéc) va Refactoring (diéu chinh ma nguon). Quy trinh phat trién TDD khi mot yéu
cau phan mém (requirement) dugc dit ra nhu sau:

Nguoi phat trién soan thao kich ban kiém thu (test case) cho yéu cau dé trudc
tién va chay tht kich ban d6 lan dau tién. Hién nhién, viéc chay thir s& dua ra 1 két
qua that bai vi hién tai chirc ning d6 chua dugc xay dung (va théng qua két qua do,
ta ciing kiém tra duoc 1a kich ban kiém thir d6 duogc viét dung).

Theo d6, dya vao mong mudn (expectation) cua kich ban kia, nguoi phét trién
s& xay dung mot lwong ma ngudn (source code) vira dii dé 1an chay tht 2 cua kich
ban d6 thanh cong.

Néu trong 1an chay thir 2 van dua ra két qua that bai, diéu d6 c6 nghia 1a thiét ké
chua 6n va ngudi phat trién lai chinh sta ma ngudn va chay lai kich ban dén khi
thanh cong.
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Khi kich ban kiém thtr duoc chay thanh cong, ngudi phat trién tién hanh chuén
héa doan ma ngudn (base-line code) va tiép tuc hoi quy véi kich ban kiém thu tiép
theo. Viéc chuan héa bao gom thém cac chu giai, loai bo cac du thira, téi vu cac

bién,...

|

i Understand
| the

: requirements

Write the Run the .
tests 4 tests . 4

[ ——)

Refactor

Hinh 3- 1Quy trinh phét trién TDDdé cdp Vin dé khé khan trong viéc hiéu rd yéu
cau chite nang treéc khi viét kich bdn kiem ther
Thong qua quy trinh TDD nhu trén, ¢ thé dé dang nhan ra I tha tu cac budc xay
dung 1 tinh niang phan mém gan nhu di dugc dao nguoc so véi 1 quy trinh truyén
théng. Vay diéu nay gilp ich gi va c6 gi hay hon?

Doi vai mo hinh thac nuéc (Waterfall Model): viéc phan tich cac yéu cau

(requirements) thuong duoc tién hanh bai nha phat trién mot cach chuyén hoa va
khi dén giai doan xay dyung (implementing phase) thi da phan céc nha phat trién tiép
xUc véi cac yéu cau phan mém duéi dang cac ban thiét ké. Ho chi quan tam dén dau
vao, dau ra (Input, Output) cua tinh ning minh xay dung ma thiéu di cai nhin thuc
tién tir goc nhin nguoi ding (end-users). Mot hé qua tat yéu 1 16i phan mém dén tir
viéc san pham khong tién dung véi nguoi dung.

Cung vai Agile, viéc ttng dung TDD gdp phan lam gan khoang céch giita doi
ngil thiét ké phan mém va san pham thuc tién, tdi vu quy trinh. Cu thé nhu sau:
Thong qua kich ban kiém thir, nha phéat trién c6 cai nhin truc quan vé san pham
ngay trudc khi xay dung ma ngudn. San pham ho tao ra chinh xac va gan giii nguoi

dung hon.
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Phan ma ngudn duoc thém vao chi vira da dé chay thanh céng kich ban kiém
thir, han ché du thira va qua d6 han ché kha ning xay ra 13i trén nhitng phan du
thura.

Bao dam m& ngudn ludn phan anh dung va vira di yéu cau pham mém, han ché
dugc cong stc t6i wru ma ngudn vé sau.

Trong qua trinh hinh thanh, TDD c6 lién quan mat thiét dén khai niém “Test-
First Programming” trong mod hinh eXtreme Programming “XP” thuan tly Agile —
thinh hanh tir nam 1999. Tuy nhién, bang viéc g dung da dang va linh hoat, TDD
cling c6 nhirng dic diém va tiy bién cua riéng no.

O day, phuong thuc phat trién phan mém linh hoat (Agile Software
Development), goi tit 1a “Agile”, da tré nén phd bién trong nganh phét trién phan
mém la mot triét ly cling véi nhom cac phuong phap va phuong phéap luan phéat trién
phan mém dua trén cac nguyén tac phét trién phan doan lip (iterative) va ting
truong (incremental) trong d6 cac yéu cau va giai phap tién hoa théng qua su lién
két cong tac giira cac nhom ty quan va lién chiic nang. Agile 1 cach thic 1am phan
mém linh hoat dé 1am sao dua san phim dén tay nguoi ding cang nhanh cang tot
cang sém cang tot va dugc xem nhu 13 su cai tién va pho bién vuot troi so véi
nhitng mo hinh cii nhu mé hinh “Thac nude (waterfall)” hay “CMMI” (theo khao
st cua hang nghién cuau thi treong Forrester).

Alige thuong str dung cach lap ké hoach thich &ing (adaptive planning), viéc phat
trién va chuyén giao theo hudng tién hoa, sir dung cac khung thoi gian ngan va linh
hoat dé d& dang phan hdi lai vai cac thay doi trong qua trinh phat trién.

Véi nhirg phuong phtc t6 chac va trién khai maéi la, ning dong va linh
hoat, Agile da thu hat sy quan tam 16n va tré thanh sy lya chon hang dau caa cong
ddng 1am phan mém. Triét 1y Alige dd vuot xa khoi khu vuc truyén théng caa minh
la phat trién phan mém dé dong gop su thay doi trong cach thic 1am viéc, quan ly,
san xuat ¢ cac nganh khac nhu san xuat, dich vu ban hang, quang céo, giéo duc,...

Thuat ngir“Alige” chinh thirc duoc sir dung rong réi theo cach thong nhat ké
tur khi “Tuyén ngon Alige” (Agile manifesto) duoc gidi thig¢u ra cong ching nam

2001. Tuyén ngdn cia Agile duoc xem 1a cdt 151 1a ngdi sao dan dudng trong Agile.
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N6 gitip cac nha phat trién c6 duoc goi y trong thuc hanh va van dung cac phuong
phép Agile trong thuc tién. Theo tuyén ngdn, Agile hoat dong dua trén 4 ton chi:
1-Ca nhdn va su twong tdac hon la quy trinh va cong cu;
2-Phan mém chay tot hon la tai liéu day di;
3-Céng tdc véi khdach hang hon la dam phdn hop dong;
4-Phdn héi véi cdc thay déi hon la bam sdt ké hoach.

TDD dap Gng “Tuyén ngon vé Agile” khi ban than quy trinh TDD thuc day

tinh thyc tién ctia san pham, twong tic v6i ngudi ding. Dé phat huy tdi da nhiing loi
ich ma TDD mang lai, do 16n cua 1 don vi tinh nang phﬁn mém (unit of function)
can du nho dé kich ban kiém thtr dé dang duoc xay dung va doc hiéu, cong sirc

debug kich ban kiém thir khi chay that bai ciing giam thiéu hon.
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Continuous o -
integration rogramming
= ~ Whole
nable courage .
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Release
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will be sed in each Sprint
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discuss work for the day

Kanban

=Alimited pull, work-in- ress
system that isincrenﬁ and
evolutionary

| Scrumban

Lean

Extreme Programming
(XP)

+ Based on values of simplicity,
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Agile Unified Process
(Simplified version of Rational
Linified Proc reduced

e a ot
|5 Nes. 5 2510
RUF) =

Adaptive

* Repaating Speculate, Collaborate,
Leamn cycles

+Provides for continuous learning

Dynamic Systems
Development Method
(DSDM)

+3 primary phases: Pre-Project.
Prject L Cyci. Post Proec

‘and adaptation to changing praject

| Kabanzi* Framework

Feature Driven Dev.
« Develop feature list
«Plan, Design, Build by Feature

Hinh 3- 2 TDD trong Agile framework phac hoa béi Mohammad Sami

1.3.5. Thiét ké phan mém hwéng hanh vi
Trong md hinh TDD nhiém vu kiém thir do nha phat trién dam nhiém va vai
trd chuyén hoa cua nguoi kiém thir gan nhu khéng con nira. Bé 1am tbt cong viéc,

xuyén suét chu trinh, ngudi phét trién phai chl y thém nhiing van dé thuan tay cua
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kiém thir (test) nhu: Cai gi can test va céi gi khéng?, Viét bao nhiéu kich ban 1a du?,
Lam sao d¢ hiéu 1 test d6 that bai?, Bat dau test tir dau?,...

Dé giai quyét van dé& phét sinh ma van tan dung triét dé loi ich ma TDD mang
lai, Dan North phat trién mot md hinh méi véi tén goi: Behavior-Driven
Development — BDD (hoic ta c6 thé hiéu 1a Acceptance Test-Driven Development
— ATDD). Trong dé, mét vai trd méi trong viéc thiét ké kiém tht (Test Design)
duoc dat ra:

Thay vi chd doi san pham hoan thanh va kiém thir, nguoi tester/analyst tham
gia vao qué trinh xay dung ma ngudn vai vai tro phan tich va xay dung hé thong
kich ban kiém thir dudi goc d6 ngdn ngir tu nhién dé hiéu tir cac yéu cau
(requirement).

Pong thoi, ho giup d& ngudi phét trién trong viéc giai thich va dua ra cac
phuong an xdy dung ma ngudn mang tinh thyc tién véi nguoi dung ngay trudc khi
bt tay xay dung.

Nguoi phat trién lién hé mat thiét véi nguoi tester va xay dung ma nguon Voi
nhitng phuong an ma nguoi kiém thir cung cap theo mé hinh TDD.

Kich ban kiém tht duoc phan chia lam 2 I6p: Lép chap nhan
(feature/acceptance test) va Lop don vi (unit test).

Theo d6, kich ban kiém thir 16p don vi mang thuan tinh thiét ké va phuc vu cho
viéc kiém thar don vi (Unit test) con kich ban kiém thir 16p chap nhan c6 thé duoc

tai st dung cho qua trinh kiém thir hdi quy (Regression Test) vé sau

Write a failing
feature test

BDD

Write a
failing Make, the

test test \pass
tm ]

Refactor # cycles

Hinh 3- 3 M6 hinh BDD — TDD trong Agile md phong boi Paul Littlebury
T md hinh trén ta dé dang nhin nhan duoc sy vu viét BDD mang lai dic

biét 1a trong cac dy &n phan mém I6n va phuc tap, khi ca hai khia canh phan hoa vai
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tro va chat lwong phai di doi. Ngoai ra, viéc chay kich ban kiém thir va xir Iy sém
c4c van dé thiét ké ngay trong khau xay dung gilp giam thiéu téi da chi phi va cong
suc sira chira I6i.

Trong khi khai niém BDD mang tinh ly thuyét, viéc ung dung cua nd lai dat
nang su thuc nghiém. Dé phat huy loi ich vé thoi gian trong viéc xay dung kich ban
kiém thtr, ngdn ngit va cach truyén tai 1a mot thir thach khi phai dap ung kha ning
doc hiéu tir ca hai khia canh: ty nhién va thiét ké. Bang sy vay muon tir ngén ngi
viét User Story, ngdn ngit Gherkin duoc phét trién dé phuc vu nhu cau d6 véi cau
tric don gian, hudng dbi tuong va twong déng cho moi kich ban: Given — When —
Then.

Vi du:

Given: La mét sinh vién,

When: To6i dang ky mot khoa hoc thanh cong

Then: Toi phai thiy tén khoa hoc hién ra trong danh sach mén hoc cua toi.
N6i gon lai, BDD (Behaviour Driven Development) la mot qué trinh phat trién phan
mém duyatrén phuong phap Agile (phat trién phan mém linh hoat): nd 1a su mé rong
cia TDD (Test driven development). Thay vi tap trung vao phét trién phan mém
theo hudng kiém thir, BDD tap trung vao phat trién phan mém theo huéng hanh vi.
BDD thém vao nhitng phuong phap sau:

-Ap dung k¥ thuat“s Why” vao mdi van dé ciia nguoi sir dung dé biét duoc
gia tri kinh doanh ctiamdi nguoi st dung.

-“Tu duy tir ngoai vao”, tec 1a chi cai dat nhitng hanh vi mang lai gia tri kinh
doanh dé giam thiéu lang phi.

-Mb ta hanh vi theo mot loai ngdn ngir ma ca chuyén gia nghiép vu, kiém thir
vién va nha phat trién c6 thé giao tiép duoc véi nhau.

Dua vao yéu cau céac kich ban kiém thu (Scenarios) s& duoc Viét trude dudi
dang ngén ngir tu nhién va dé hiéu nhit sau dé6 méi thuc hién cai dat ma ngudn.
Nhitng kich ban kiém thir nay dwoc viét dudi dang céc tépdic trung (feature file) va
doi hoi su cong tac tir tat ca cac thanh vién tham gia du &n hay cac bén lién quan
(stakeholder).
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BDD dugc viét dudi dang plain text language goi la Gherkin.
Nhitng lgi ich khi sir dung BDD bao gom:

— Giup xéac dinh ding yéu cau cua khach hang: tai liéu duoc viét dudi dang
ngdn ngir ty nhién, bat ky d6i twong nao ciing c6 thé hiéu duoc. Khi doc tai liéu
nay, khach hang c6 thé d& dang nhan biét duoc I4p trinh vién c6 hiéu dung yéu cau
cua ho khéng va c6 phan hoi kip thoi.

— L& tai liéu song cua duy &n: tai liéu nay luén duoc cap nhat khi ¢ bat ky su
thay d6i ndo nén tat ca cac thanh vién s& khdng bi miss théng tin khi phét trién hé
théng

— Nang cao chat lugng phan mém, tao ra san pham hiru ich: vi phét trién
phan mém theo huéng hanh vi nén co thé focus vao viéc tao ra san pham dung véi
yéu cau cua khach hang nhung van hitu ich cho ngudi ding.

Nhu vay, Behaviour Driven Development 1a mot qué trinh phat trién phan
mém dua trén thir nghiém hudng phat trién.

BDD quy dinh rang cac nguoi phét trién va ngudi so hitu san pham can hop
tdc va xac dinh hanh vi cua nguoi sa dung. TDD vai viéc cong gop vai tro ca cua
kiém thtr chap nhan (acceptance test) vao nguoi phat trién dan tsi phat sinh van dé
qua tai cho ngudi phét trién. Do d6, BDD sinh ra, huéng téi cac kiém thir dic trung
(feature test) ma nguoi thuc hién1a cac nguoi kiém thirchap nhan (Acceptance
Tester). Thay vi cho doi san pham hoan thanh va kiém thir, nguoi kiém thir hay
ngudi phan tich tham gia vao qua trinh xay dung ma ngudn vai vai trd phan tich va
xay dung hé théng kich ban kiém thir duéi goc d6 ngdn ngir tu nhién dé hiéu tir cac
yéu cau (requirement).

Péng thoi, ho gilp d& nguoi phat trién trong viéc giai thich va dua ra cac
phuong an xay dung ma ngudn mang tinh thuc tidn véi nguoi ding ngay trudc khi
bat tay xay dung. Ngudi phat trién lién hé mat thiét véi nguoi kiém tha va xay dung
m& ngudn véi nhitng phuong an ma ngudi kiém thir cung cap theo md hinh TDD.

Kich ban kiém thi duoc phan chia lam 2 16p:

1-Kiém thtr chap nhan (feature/acceptance test)
2- Kiém thtr don vi (unit test) .
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Theo d6, kich ban kiém thtr don vi mang thuan tinh thiét ké va phuc vu cho viéc
kiém thadon vi (Unit test) con kich ban kiém tha 16p chap nhan cé thé duoc tai
sir dung cho qua trinh kiém thir hdi quy vé sau (Regression Test)

Mot ng dung pho bién cua BDD 1a cb ging ké thira TDD bang cach tap
trung cha yéu vao viéc tao ra nhiéu phép thir caa cac kiém thir ch 4p nhan hoic chay
thir cac dic ta ki thuat. Mai dic ta ky thuat twong ng véi dau vao chu ky phat trién
va mo ta, tir quan diém cua nguoi ding ting budc ting budc mot, 1am thé nao
hé thng hoat dong chinh xac. Vi mot lan viét kich ban nhung cac ngudi phat trién
cd thé st dung dic diém ky thuat va quatrinh TDD sin c6 cua ho dé trién

khai phét trién ma trinh dap ung dung kich ban.

1.3.5. Thiét ké phan mém hwéng linh vwe
Thiét ké hudng linh vuc (Domain Driven Design- DDD) duoc gidi thiéu lan
dau tién bai Eric Evans, trong cudn séch caa dng véi tua dé: Domain Driven Design
Tackling Complexity in the Heart of Software. DDD la cach tiép can dén phét trién
phan mém cho phép cac doi quan Iy cau tric va bao tri phan mém trong nhitng linh
vuce c6 do phac tap 16n. Pay la ndi dung quan trong ma luan van hudng téi di sau
nghién ctu va tng dung. Chién lugc thiét ké phan mém hudng linh vuc s& duoc

trinh bay chi tiét ngay trong chuong sau.

KET LUAN CHUONG
Mot tién trinh phat trién phan mém la mot tap cua cac hoat dong can thiét

(dicta, xay dung, danh gia, tién hoa) dé chuyén cac yéu cau cua ngudi dung thanh
mét hé théng phan mém dap tng duoc cac yéu cau dit ra.

C6 nam budéc chinh can thuc hién trong qua trinh phét trién phan mém:

- Xac dinh cac yéu cau

- Phan tich hé thong

- Thiét ké hé thng

- Lap trinh va kiém tra hé thong

- Van hanh va bao tri hé théng.
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Do céc hé phan mém I6n 1 phire tap nén ngudi ta thuong ding cac céch tiép can
khac nhau trong viéc thiét ké cac phan khac nhau caa mot hé thong. Chang c6 mot
cach tiép can nao tét nhat chung cho cac dy &n. Hai cach tiép can thiét ké hién dang
duoc dung rong rai trong viéc phét trién phan mém do6 1a cach tiép can theo huéng
chtc ning va huéng d6i tuong. Mdi cach tiép can déu c6 wu va nhugc diém riéng
phu thudc vao (ng dung phat trién va nhém phét trién phan mém. Ching b sung va
hd tro cho nhau chtr khong d6i khang nhau.

C6 mot sb chién lugc hién dai dé thiét ké phan mém nhu thiét ké phan mém theo
huéng mé hinh,hudng dit liéu, huéng trach nhiém, hudng kiém thi, huéng hanh vi,
huéng linh vuc. Mdi huéng c6 nhimng dic thi riéng va cé nhiing loi thé riéng, trong

d6 hudng linh vuc la trong tdm nghién ciru cua luan van.
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Chuong 2

Chién lwoc thiét ké phan mém hwéng linh vuc

2.1. Céch tiép can hwéng linh vuc trong tién trinh phat trién phan mém

2.1.1. Khai niém vé thiét ké hwéng linh vwe

Véi céch tiép can truyén thong khi xay dung mét ng dung. Dau tién ta doc
c4c yBu cau dic ta va tim hiéu cac chirc ning, sau do6 tién hanh chia nho cac cong
viéc. Trong phan Ién truong hop, viéc nay nham muc dich wdc lugng thoi gian va
Ién ké hoach thuc hién cho cac cong viéc. Vay trinh ty cong viéc sé& 1a uéc lugng
thoi gian, chia viéc cho céac thanh vién trong team, thiét ké CSDL, cudi cung la bat
tay va code. Pay 1a cach thiét ké huéng dit liéu hay con goi 1a Data Driven Design
[1].

Vay vin dé véi cach tiép can 1a gi? Lau nay ta van tiép can theo cach nay va
van 1am tét ? Cau tra loi 1a Pang va Sai. Pung ¢ chd ta van lam tdt trong viéc ban
giao Project, Sai ¢ chd ta chua thuc hién tot trong viéc bao tri va ma rong project.

Trong céc tng dung dién hinh c6 rat nhiéu phan code xt Iy céc cong viéc
khong lién quan dén Logic nghiép vu nhu truy cap file, mang hay database, céc
thanh phan nay thuong duoc goi 1a plumping code (dién code) va dugc nhing truc
tiép vao trong Business Object va nhiéu Business Logic ciing duoc nhing vao thao
tac cua giao dién Widget hay script cua database, diéu nay thuong xay ra vi né 1am
ta phét trién ang dung mot cach nhanh chéng va dé dang. Viéc nay din dén phan
I6n thoi gian phét trién cua Deverloper 1a danh cho viéc viét cac plumping code
thay vi viét Business Logic thuc sy, nd 1am cho thiét ké cua ta bi mat di tinh hudng
d6i twong trong thuc té.

Ngoai ra khi logic nghiép vu tron In véi 16p khac khién cho viéc doc hiéu va
suy nghi vé logic cua tng dung tré nén kho khan hon dbi voi nhitng ngudi ngoai.
Chi mot thay d6i nho ¢ tang Ul (User interface)ciing c6 thé dan t&i viéc thay doi

tang logic va nguoc lai khi thay d6i mot business rule cua ung dung doi hoi ta phai
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quan tdm dén tirng chi tiét nho phia UI ciing nhu database dé dap tng duoc sy thay
d6i nay.

Trong nhitng @ng dung nho thi van dé& nay ta khdng nhin thdy. O céc tng
dung ¢& vira thi thiy van dé nay da ton tai va bat ¢au dan dén tinh trang pha v& cac
thiét ké chuan. Déi vai cac ung dung 16n thi né tré thanh van dé nghiém trong, cach
tiép can trén s& khong thé cho ta dua ra mot thiét ké hudng ddi twong chinh xac.
Giai phap ¢ day chinh 1a Domain Driven Design.

Vay DDD la gi ? DDD khéng lién quan gi dén cong nghé hay framework la
nhitng thir thudc vé tang vat Iy ma nd 1a mot khai niém thudc vé tang logic khi ta
xay dung mot hé thong phan mém. Cu thé hon né 1a mau thiét ké (design pattern) va
hon nita day 1a design pattern & cap do kién trdc cua hé thdng, ta can phan biét rd
diéu nay dé phan biét cac design pattern va & cap do class. N6 cung cap mot cau
trdc thuc hanh va cac thuat ngir cho viéc ra quyét dinh thiét ké nham tap trung va

tang toc cac dy 4n phan mém trong céc linh vuc phic tap.

2.1.2.Tim hiéu vé linh vue

Dé tao mot phan mém tot, can hiéu vé phan mém do. Ta khong thé 1am ra hé
théng phan mém ngan hang néu trir khi ta ¢ hiéu biét tuong ddi tot vé mang ngan
hang va nhimng diéu lién quan. Nghia 1a, dé lam phan mém tét, ta can hiéu linh vuc
ngan hang. Liéu c6 thé 1am duoc phan mém ngan hang phuc tap di khéng co hiéu
biét nghiép vu t6t? Khong thé. Khong bao gid. Ai hiéu vé banking? Nguoi thiét ké
phan mém? Khong. Ngudi ndy chi téi ngan hang dé gui tién va rat tién khi can.
Ngudi phan tich phan mém? Ciing khéng han. Anh ta chi biét phan tich mot cha dé
cu thé khi anh ta c6 day du tat ca cau phan. Lap trinh vién? Vay la ai? Nhan vién
ngan hang, hién nhién. Hiéu nhat vé hé thong ngan hang l1a nhitng nguoi ¢ trong do,
nhitng chuyén gia ctia ho. Ho hiéu moi thtr chi tiét, cai haydd, moi van dé cé thé va
moi quy dinh. Py 14 noi ta thuong xut phat: Linh vuc (domain).
Gia sur can xay dung mot hé théng phan mém quan Iy bénh vién. R6 rang la can
phai lam viéc véi doi ngii bac si, y ta (chinh 1a cac chuyén gia trong linh vuc nay -
domain expert) dé xay dung kién thirc vé domain. Qua néi chuyén, trao do6i kién
thire, dat cau hoi va tra loi. Can hiéu rd cang nhiéu cang tét vé domain nay. Bang
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cach dit cau hoi dung, xur 1y théng tin ding cach, k§ su phan mém va chuyén gia s&
dan vé ra mot domain, mot md hinh domain (domain model). K§ su phan mém, két
hop véi domain expert cling tao nén mét domain model va mé hinh d6 13 noi kién
thirc chuy&n mén cua ca hai bén duogc két hop va tong hop lai.

Hay xem xét tiép vi du sau. Gia sir ta dang tham gia thiét ké mot tda nha.

Yéu cau la:

+ Xay dung trén mot dién tich dat ¢ dinh

+ T0a nha cao 6 tang

+ MJi ting c6 4 can ho

Vay domain ¢ day 1a gi? La cong trinh xay dung chiang? Ciing c6 thé. Nhung néu
xem cong trinh xay dung l1a domain, thi thé ta dang bé qua mét vai chi tiét trong yéu
cau. Cong trinh xay dung dang thiét ké phai bao gom thiét ké can ho cho ngudi dan
sinh sdng. Vay thuat ngir "cong trinh xay ding™ cé thé khién ta bo 15 chi tiét, thay
vi d6 ta c6 thé thu hep xudng thanh "chung cu”. L4c nay néu ndi vai cac ky su vé
viéc thiét ké, rd rang thuat ngit "chung cu” s& dé hiéu hon 1a "cong trinh xay dung"
don thuan. Ta thdy day, chi mot thay d6i nho trong ngén tir ciing c6 thé tao nén sy
khac biét. Tro lai vi du phan mém bénh vién ¢ trén, ngudi thiét ké phan mém va céc
bac si, y ta khong thé ndi cing mét ngdn ngir duoc. Ho ndi vé tir ngir chuyén man,
nguoi thiét ké phan mém néi bang dbi tuong, phuong thirc, quan hé. P6 chinh 1 luc

ta can mot ngbn ngit chung dé ca hai bén co thé 1am viéc véi nhau dé dang hon.
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2.1.3.Ng6n ngir chung

Expert Developer  Develaper

Ublqulfous
Language Whiteboard

discussions

Application /
cn ey Test Code

Spect and
documentation

Hinh 2- 1. M6 hinh ngdn ngir chung

Ta da thay su can thiét khong thé pha nhan cua viéc phat trién mo hinh
cho domain qua sy 1am viéc giira chuyén gia phan mém va chuyén gia domain; tuy
nhién, cach 1am nay ban dau thuong gap nhirng kho khin vé rao can giao tiép co
ban. Lap trinh vién chi nghi tdi 16p, method, thuat toan, pattern va ¢6 khuynh hudng
dién ta moi thir doi thudng bang nhitng taotac 1ap trinh. Ho mudn nhin 16p d6i
tuong va tao quan hé mo hinh gitra chiing. Ho nghi dén nhiing thir nhu ké thira, da
hinh, OOP... V& ho luén néi theo cach d6. Piéu nay la d& hiéu vai lap trinh vién.
Lap trinh vién van chi l1a 1ap trinh vién. Tuy vay, chuyén gia domain thuong khong
hiéu nhitng khai niém d6. Ho khong c6 khai niém gi vé thu vién, framework phan
mém va trong nhiéu truong hop, tham chi ho khdng hiéu vé co so dir liéu. Tat ca
nhitng gi ho biét 1a chuyén nganh cu thé cuaa ho.

Vi du: Trong theo ddi khéng luu, chuyén gia domain biét vé may bay, route,
cao do, vi do, kinh d9,do léch cua route chuan, vé quy dao cua may bay. Ho ndi vé
nhitng diéu nay bang ngén ngir riéng cua ho, doi khi gay kho hiéu véi ngudi ngoai
nganh. Bé vuot qua su khac nhau vé cach giao tiép, ta xay dung mé hinh, ta phai
trao doi, giao tiép y twang vé mo hinh, vé nhitng thanh phén lién quan d¢én mé hinh,
cach ta lién két chang, ching c6 lién quan voi nhau hay khong. Giao tiép ¢ mutc do
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nay la téi quan trong cho su thanh cong cua du &n. Néu ai d6 néi diéu gi d6 va
ngudi khac khong hiéu, hoic té hon, hiéu sai, thi liéu ta co co hoi tiép tuc du an
khong?

Du 4n s& gap van dé nghiém trong néu thanh vién nhém khdng chia chung
ngdn ngit khi trao d6ivé domain. Chuyén gia domain dung tir 16ng cua riéng ho
trong khi thanh vién k¥ thuat lai ding ngén ngir riéng cua ho dé trao d6i vé nhiing
thuat ngit cia domain trong thiét ké. Bo thuat ngit trong trao ddi hanh ngay tach
riéng véi bo thuat ngir nhdng trong ma ngudn (1a san pham quan trong cudi ciing
cua du 4n phan mém). Cing mot nguoi ¢6 thé dung khac ngén ngit khi néi hay viét
do d6 cac thé hién sic siao nhat cia domain thuong hién ra va bién mat chong
véanh,khong thé nhin thip trong ma nguén hay trong vin ban viét.

Khi trao dbi, ta thuong "dich” sy hiéu vé khai niém nao d6. Lap trinh vién thuong
dién ta mau thiét ké bang ngbn ngir binh dan va thuong la ho that bai. Chuyén gia
domain c¢b gang hiéu nhimg ¥ tuéng d6 va thuong tao ra bo jargon méi. Khi cudc
chién dau vé ngbn ngir kiéu nay xay ra, sé rat kho dé co quy trinh xay dung kién
thirc. Ta c6 khuynh huéng ding "phirong ngi#" riéng ciia minh trong phién thiét ké,
Cac "phirong ngir" ndy c6 thé tré thanh ngdn ngir chung vi khéng mot ngdn ngit nao
thoa man nhu cau cua tit ca moi ngudi.

Hién nhién ta can no6i chung mot ngdn ngit khi ta gap va trao doi vé md hinh, qua
nghia chung. Vay ngdn ngr s€ 1a gi? La ngdn nglr caa lap trinh vién? La ngbn ngir
cuachuyén gia domain? Hay mot cai gi d6 khac, & giitra? Mot nguyén tic cot 16i cua
thiét ké hudng linh vuc 1a st dung ngdn ngit dya trén mo hinh. Vi md hinh 1a xuat
phat diém chung, 13 noi & d6 phan mém "gap" domain, viéc s dung né 1a nén tang
cho ngdn ngir 1a hop ly. Hay st dung mé hinh nhu 13 xwong séng cua ngdn ngit.
Hay yéu cau nhom sir dung ngén ngit mot cach nhat quan trong moi trao ddi, bao
gom ca ma nguon. Khi chia sé va 1am mé hinh, nhém ding ngbn ngit noi, viét va
gian d6. Hay dam bao rang ngbn ngir xuat hién mot cach nhat quan trong moi hinh
thire trao d6i st dung trong nhém; chinh vi ly do ndy, ngdn ngit nay dugc goi la

Ngon ngir chung.
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Ngdn ngit chung két néi moi phan cua thiét ké, tao thanh tién hoat déng cua
nhom thiét ké. C6 thé mat hang vai tuan hay tham chi vai thang dé thiét ké cia mot
du &n 16n 6n dinh duoc. Thanh vién nhoém phét hién yéu t6 mai trong thiét ké can
hay can xem xét dé dua vao thiét ké tong thé. Nhirng viéc nay khdng thé lam duoc
néu thiéu ngbn ngir chung. Ngon ngir khéng xuat hién mot cach dé dang. N6 doi hoi
nd lec va s tip trung dé dam bao rang nhitng thanh phan chinh caa ngdn ngir duoc
chit loc. Ta can tim ra nhirng khai niém chinh, dinh nghia domain va thiét ké, tim ra
nhitng thuat ngir twong wng va str dung ching. Mot so tir dé nhin ra, mot s6 kho tim
ra hon. Vuot qua nhirng khoé khin bang viéc trinh bay theo mot cach khac md ta mo
hinh khac. Sau d6 refactor ma nguén, doi tén 16p, method, mé-dun dé phil hop Vi
moé hinh méi. Giai quyét su nham 1an vé thuat ngit trong trao ddi chinh 1a cach ta
lam dé di toi sy dong thuan caa nhitng thuat ngi tam thuong.

Xay dung mot ngdn ngir theo cach d6 c6 hiéu qua ré rang: Mo hinh va ngon ngi
gan két chit hon. Mot thay ddi ngdbn ngir nén kéo theo su thay d6i vé mé hinh.
Chuyén gia domain can phan d6i nhitng tir hoac cau tric ric réi hay khdng phi hop
cho viéc hiéu domain. Néu chuyén gia domain khong hiéu diéu gi d6 trong mé hinh
hodc ngbn ngir thi chac chan cd gi khdng on. Mat khac, 14p trinh vién can dé toi su
khong rd rang va tinh khdng nhat quéan vén hay xay ra trong thiét ké

2.2. Céc dic trung thiét ké phan mém huéng linh vuc

Khi ta tao ra mot tng dung phan mém, mot lwong Ién thanh phan cua tng
dung khéng lién quan truc tiép dén nghiép vy, nhung chung 1a mot phan caa ha tang
phan mém hoac phuc vu chinh ban than tng dung. N6 c6 kha ning va on cho phan
nghiép vu cta ung dung nho so véi cac phan con lai, vi mot tng dung dién hinh
chaa rat nhiéu doan ma lién quan dén truy cap CSDL, tép hoic mang, giao dién
ngudi dung,...Trong mot tng dung hudéng d6i twong thuan tdy, giao dién ngudi
ding, ma truy cap CSDLva cac doan ma hd tro khac thuong duoc viét truc tiép vao
trong cac ddi twong nghiép vu. Thém vao d6, d6i twong nghiép vu nay lai duoc
nhung vao trong cac hanh vi cua giao dién nguoi dung va cac kich ban CSDL. Do6i
khi diéu nay dién ra bai vi n6 1a cach dé nhat dé 1am cho moi viéc tré nén nhanh

chong. Tuy nhién, khi cac doan code lién quan dén nghiép vu duoc tron 13n giira cac
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tang lai v&i nhau, né tré nén vé cung khoé khian cho viée doc ciing nhu suy nghi vé
chung. Céc thay ddi & giao dién ngudi dung ciing c6 thé thuc sy thay doi ca logic
nghiép vu. Bé thay dbi logic nghiép vu c6 thé yéu cau téi truy vét ti mi cac doan ma
cua giao dién ngudi dung, CSDL, hoic céc thanh phan khéc cia chuong trinh. M6
hinh phét trién hudng d6i twong tré nén phi thuc té. Kiém tha ty dong sé khé khin.
Véi tat ca cac cong nghé va logic lién quan trong tirng hoat dong, chwong trinh can
duoc gitr rat don gian hoic khong thi s& bién ching tré nén khong thé hiéu duoc.
Do d6, hiy phan chia mot chuong trinh phuc tap thanh cac LOP. Phat trién
mét thiét ké cho méi LOP dé ching tré nén gan két va chi phu thudc vao céc tang
bén duéi. Tuan theo khudén mau kién tric chuan dé cung cap lién két long 1€o toi
c4c tang phia trén. Tap trung cac doan ma lién quan dén cac d6i twong nghiép vu
trong mot 16p va cd lap chung khoi 16p giao dién nguoi dung, tngdung va
infrastructure. Cac d6i tugng nghiép vu, dugc giai phong khoi viéc hién thi, luu trix
chinh chang, hay quan ly cac nhiém vu ctia ung dung, ... va c6 thé tap trung vao
viéc biéu hién domain model. Piéu nay cho phép mot model tién hoa da phong ph
va rd rang, nham nam bat kién thirc nghiép vu thiét yéu va ap dung né vao lam viéc.

Mot giai phap kién tric chung cho DDD chira bon 16p (trén ly thuyét):

»
Lad

»
>

E \\ /i \\‘_
\
\L/ > ]

Application Domain :Infrastructure

A 4

User
Interface

Hinh 2- 2 Kién tric phan I6p
- Giao dién ngwoi dung(User Interface - Presentation Layer):Chiu trach
nhiém trinh bay thong tin téi nguoi st dung va thong dich 1énh cua nguoi
dung.
- Lép chwong trinh(Application Layer): Day 1a mét 16p mong phdi hop cac
hoat dong cua tng dung. N6 khdng chra logic nghiép vu. N6 khong luu gitr
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trang thai cua cac dbi twong nghiép vu nhung noé cé thé gitt trang thai cua

mét tién trinh cta wng dung.

- Lép Domain(Domain Layer): Tang nay chira thdng tin vé cac linh vuc. Day
la trai tim caa nghiép vu phan mém. Trang thai cia dbi twong nghiép vu
dugc gitr tai day. Persistence cua cac ddi twong nghiép vu va trang thai cua
ching c6 thé dugc uy quyén cho tang Infrastructure.

- Lép ha tang (Infrastructure Layer):Lép nay dong vai tro nhu mot thu vién
hd tro cho tat ca cac 1op con lai. N6 cung cap thong tin lién lac giita cac 1op,
cai dit persistence cho ddi twong nghiép vu, déng thoi chira cac thu vién hd
trg cho tang giao dién nguoi dung,...

Piéu quan trong la phai phan chia mét tng dung ra nhiéu Ip riéng biét va
thiét 1ap cac quy tac tuong tac giita cac Iop véi nhau. Néu cac doan code khong
dugc phan chia ré rang thanh cac 16p nhu trén, thi n6 s€ som tré nén vudng viu
khién vo cung kho khin cho viéc quan 1y cac thay ddi. Mot thay doi nho trong mot
phan cua doan code c6 thé gay két qua bat ngo va khdng mong mubn trong cac
phan khac. L6p domain nén tap trung vao nhitng vin dé nghiép vu cét 16i. N6
khong nén tham gia vao cac hoat dong cua infrastructure. Giao dién nguoi dung
khong nén két ndi qua chat ché véi cac logic nghiép vu, ciing nhu khong nén 1am
cac nhiém vu ma théng thuong thudc vé cac 16p infrastructure. Mot 16p application
can thiét trong nhiéu truong hop. N6 can thiét dé quan Iy logic nghiép vu ma trong
d6 1a giam sat va diéu phdi toan bo hoat dong cua tng dung.

Chang han, mét su tuong tac dién hinh cua céc l16p application, domain va
infrastructure c6 thé rat giéng nhau. Nguoi dung mudn dit mot ching bay va yéu
cau mot service trong 16p application dé 1am nhu vay. Tang application s& tim nap
cac ddi twong nghiép vu cé lién quan tir infrastructure vagoi cac phuong thuc c6
lién quan tir chdng, vi du dé viéc kiém tra security margin ciia cac chuyén bay da
dat khac. Mot khi dbi tugng nghiép vu da vuot qua tat ca cac kiém tra va trang théi
cua ching dugc cap nhat sang “da chot”, dich vy chuong trinh s& gan két véi doi

tuong trong lop ha tang.
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Dén day thi ta s& thdy kién tric cia DDD tuy méi nhin c¢6 vé la nhung chi
don gian 13 n6 tuy bién lai mo hinh kién trac 3 16p (3-tier architecture) cho linh hoat
hon. Tinh linh hoat nay dugc tao ra tir hé qua cua viéc tai td chire lai cac layer tir mo

hinh ba 16p, no thé hién ¢ data flow va control flow gitra 2 mo hinh.

Client Tier Business Tier Storage Tier
- ;‘
—
a2 y Sy
=2 -
Presentation Business Storage
Layer Layer Layer

Hinh 2- 3 M6 hinh 3 lop

Ta c6 thé thay 1a trong mé hinh 3 16p thi tang trén s& phu thudc truc tiép vao
tang dudi nén khong thé truy cap dir liéu mét cach truc tiép tir ting Presentation
sang ting Data Access Layer ma khong thong qua ting Business Layer. Con md
hinh DDD thi tir ting User Interface néu mudn luu cai gi d6 vao trong database
chang han no c6 thé goi truc tiép xudng tang Infrastructure dé lam duoc viéc d6. RS
rang 13 trong kién trac DDD thi tinh lose coupling duoc dam bao tét hon. C6 thé
hinh dung mét cach tryc quan 1a mé hinh 3 16p giong nhu mot ngdi nha 3 tang chi
¢ cau thang bova viéc di chuyén giita ting mot va tng 3 can di qua san tang 2,
trong khi mé hinh DDD giéng nhu ngdi nha 4 tang c¢6 ldp thém thang may, ta c6 thé

di chuyén dén cac tang khac nhau mét cach ty do hon.[8]

2.2.1 Thue thé
Trong cac dbi tugng ctia mot phan mém, ¢ mot nhoém cac ddi tugng co dinh
danh riéng, nhitng dinh danh - tén goi nay cua chung duoc giit nguyén xuyén sudt
trang thai hoat dong ciia phan mém. Péi véi nhitng dbi tugng nay thi cac thudc tinh
cua chdng c6 gia tri nhu thé nao khdng quan trong bang viéc ching ton tai lién tuc
va xuyén sudt qua trinh cua hé thdng, tham chi 12 sau ca khi d6. Chung duoc goi tén
la nhitng Thuyc thé - Entity. Cac ngdn ngir lap trinh thudng luu giit cac ddi tuong

trong bo nhé va chung dwoc gian véi mot tham chiéu hoic mét dia chi nhé cho tirng
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d6i twong. Tham chiéu trong ving nhé nay cé dic diém 1a s& khong thay dbi trong
mét khoang thoi gian nhat dinh khi chay chuong trinh, tuy nhién khong c6 gi dam
bao 12 nd s& ludn nhu vy mai. Thuc té 1a nguoc lai, cac d6i tuong lién tuc duoc doc
vao va ghi ra khoi b nhé, ching cé thé dugc dong goi lai va giri qua mang va duoc
tai tao lai ¢ dau kia, hoic c6 thé chi don gian Ia ching s& bi huy. Va do vdy nén
tham chiéu nay chi dai dién cho mét trang thai nhat dinh cua hé thdng va khong thé
la dinh danh ma ta da noi ¢ trén duoc.

LAy vi du mot 16p chtra thong tin vé thoi tiét, vi du nhu nhiét 46, kha ning co
hai ddi twong c6 cing mot gid tri 12 hoan toan c6 thé xay ra. Ca hai ddi tuong nay y
hé nhau va c6 thé sir dung thay thé cho nhau, tuy nhién ching c¢é tham chiéu khac
nhau. Pay khong phai 12 Thuc thé.

Lay mot vi du khac, dé tao mét 16p Person chira théng tin vé mot ngudi ta co
thé tao Person véi cac trudng nhu: tén, ngay sinh, noi sinh v.v... Nhitng thugc tinh
nay c6 thé coi 1a dinh danh cia mot ngudi khdng? Tén thi khong phai vi c6 thé c6
trrong hop trung tén nhau, ngay sinh cling khéng phai 1a dinh danh vi trong mot
ngay c6 rat nhiéu nguoi sinh ra va noi sinh ciing vay. Mot dbi tuong can phai duoc
phan biét véi nhimg d6i twong khéac cho di chiing ¢ chung thudc tinh di ching nira.
Viéc nham 1an vé dinh danh giira cac ddi tuong c6 thé gay 18i dix liéu nghiém trong.

Cubi cung ta hay thir xem xét mot hé thong tai khoan ngan hang. Mdi tai
khoan c6 mot sb tai khoan riéng va ching c6 thé duoc xac dinh chinh xac théng qua
con sb nay. Sé tai khoan duoc gitr nguyén trong suét thoi gian ton tai caa hé thong,
dam bao tinh lién tuc. N6 c6 thé dugc luu nhu 14 mot dbi twong trong bo nhd, hoic
cd thé duoc x6a trong bd nhd va ghi ra co so dit liéu. Khi tai khoan bj déng thi né
c6 thé duoc luu trir ra dau d6 va sé tiép tuc ton tai ching ndo con ¢ nhu caust
dung. Cho du dugc luu & dau thi con sb nay van 1a khong dbi. Do vay, dé co thé viét
duoc mot Thuc thé trong phan mém ta can phai tao mot Dinh danh. Déi véi mot
ngudi d6 co thé 1a mot té hop cia cac thong tin nhu: tén, ngdy sinh, noi sinh, tén bd
me, dia chi hién tai v.v..., hay nhu & M§ thi c6 thé chi can ma sé an sinh x& hoi. Dbi
véi mot tai khoan ngan hang thi sé tai khoan 1a du dé tao dinh danh. Thong thuong

dinh danh 1a mot hoic mot to hop cac thudc tinh cia mot ddi twong, ching co thé
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duoc tao dé luu riéng cho viée dinh danh, hodc tham chi 1 hanh vi. Diém méu chét
& day 1a hé thong c6 thé phan biét hai ddi twong véi hai dinh danh khac nhau mot
cach d& dang, hay hai ddi twong chung dinh danh c6 thé coi 1a mot. Néu nhu diéu
kién trén khong dugc thoa mén, ca hé thong co thé sé gap 19i.

C6 nhiéu cach dé tao mot dinh danh duy nhét cho timg d6i twong. Dinh danh
(tir nay ta goi 1a ID) c6 thé duoc sinh tu dong bai mot mé dun va st dung trong noi
bo phan mém ma ngudi sir dung khong can phai biét. P6 c6 thé 1a mot khoa chinh
trong co so dit liéu, diéu nay dam bao tinh duy nhat cua khéa. Mdi khi dbi twong
duoc lay ra tir co s dit liéu, 1D cua ddi twgng s& duoc doc va tao lai trong bd nho.
Trong trudng hop khéc, ID ciia mot san bay lai duoc tao boi ngudi dung, mdi san
bay s& ¢ mot ID chung duoc ca thé gisi ghi nhan va duoc st dung boi céc cong ty
van chuyén trén toan thé giéi trong lich trinh bay caa ho. Mt giai phép khac 1a st
dung ludn nhiing thudc tinh cia doi tuong dé lam 1D, néu nhu van chua du thi c6
thé tao thém mét thudc tinh khac cho viéc do.

Khi mét d6i tuong duoc xac dinh boi dinh danh thay vi thudc tinh cua no,
hay 1am rd viéc nay trong dinh nghia model ctia ddi tugng. Dinh nghia cua mot 16p
nén chl trong vao tinh don gian, lién tuc cua chu ky ton tai (life cycle) caa ching.
Nén c6 mot phuong thire dé phan biét cac ddi twong ma khdng phu thudc vao trang
thai hay lich st ciia chiing. Can luu y k¥ cac so sanh d6i tugng dya trén thudc tinh
ctua ching. Hay dinh nghia mét thao tac dwgc dam bao s& c6 két qua duy nhat cho
tirng ddi twong khac nhau (nhu gin mot ky hiéu dic biét cho chung). Phuong phap
nay c6 thé xuat phat tir bén ngoai hoic 1a mot dinh danh tao bai hé théng, mién sao
n6 dam bao duoc tinh duy nhat trong model. Model can dinh nghia sao cho hai dbi
tuong ¢ hai noi 1a mot. Cac thuc thé 1a nhitg dbi tuong rat quan trong caa domain
model va viéc mé hinh héa qué trinh nén luu ¥ dén ching ngay tir dau. Viéc xac

dinh xem mot doi tugng c6 phai 1a thyuc thé hay khong ciing rat quan trong.

2.2.2 Poi twong gia tri
Khi ta khéng quan tdm d6 1a d6i twong nao, ma chi quan tam thudc tinh né
cd. Mot dbi tuong ma duoc ding dé mo ta cac khia canh ¢ dinh cia mot Domain
va khong c¢6 dinh danh, duoc goi tén la Value Object.
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Vi nhimg dic diém nay nén ta can phan biét rd Entity Object va Value
Object. Pé dam bao tinh dong nhét ta s& khong gan moi d6i tugng thanh thuc thé.
Thay vao d6 ta chi gan thuc thé cho nhirng dbi tuong ndo phu hop nhat véi cac dic
tinh cua thuc thé. Cac d6i tuong con lai s& 1a ValueObject. Diéu nay s& don gian
héa ban thiét ké va s& co cac loi ich vé sau.

Nho khong ¢6 dinh danh, Value Object c6 thé duoc tao va hay d& dang. Lap
trinh vién khdng can quan tdm tao dinh danh. Diéu nay thuc sy don gian hoa thiét
ké rat nhiéu.

Mot diém quan trong la Value Object thi khong kha chuyén. Chang duoc tao
boi cac ham constructorva khdng bao gio dugc thay doi trong vong doi caa minh.
Khi ban muén d6i teongvai gia tri khac, ban tao mot déi twong mai chir khong thay
d6i gia tri ciia dbi tugng cil. Piéu ndy anh huong rd rang tai thiét ké. Do khdng kha
chuyén va khong c6 dinh danh, Value Object ¢ thé duoc ding chung. Do cé thé 1a
doi hoi can thiét cho nhiéu thiét ké. Cac dbi teong khong kha chuyén c6 thé chia sé
la goi y tét vé hiéu ning. Chung ciing thé hién tinh toan ven, nhu toan ven vé dix
licu. Tudng twong Viéc chia sé cac d6i twong kha chuyén. Vi du mét trong cac thudc
tinh cua ddi twong d6 1a ma chuyén bay. Mot khach hang dit vé cho mot diém dén.
Mot khach hang khéac dit chuyén bay twong tu. Trong thoi gian d6, nguoi khach
hang thar hai nay d6i ¥ va chon chuyén bay khac. Hé thong khi d6 d6i ma chuyén
bay bai vi ma chuyén bay "kha chuyén". Két qua 1a ma chuyén bay cua khach hang
dau ciing bi d6i theo, di khéng hé mong mudn.

Quy luat vang: néu Value Object c6 thé duoc chia sé, thi né phai khong kha
chuyén. Value Objectnén duoc thiét ké va duy tri don gian va mong. Khi mot Value
Object duoc truy xuat, ta cd thé don gian Ia truyén gié tri, hoac truyén mot ban
copy. Tao mot ban copy cua mét Value Object thi don gian va khong tao ra hé qua
gi. Va vi Value Object khong co6 dinh danh, ta c6 thé tao bao nhiéu ban copy ciing
dugc va huy cac ban d6 khi can thiét. Value Object ¢ thé chia dung cac Value
Object khac va né tham chi chia dung cac tham chiéu toi cac thuc thé. Mac du
Value Object dugc sir dung don gian nhu chira dung cac thuoc tinh caa mot doi

tuong Domain, nhung khong c6 nghia 13 né nén chira dung nhiéu thudc tinh. Céc
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thudc tinh nén dugc nhom lai vao cac dbi tuong khac nhau. Céc thudc tinh tao nén
mot Value Object nén thudc vé mot Value Object. Mot khach hang bao gdm ho tén,
tén duong phd, thanh phd va bang. Va thong tin dia chi nén duoc dit trong mot dbi
tuong va ddi twong khach hang sé chira tham chiéu toi ddi twong dia chi d6. Tén
duong, thanh phd, bang nén hinh thanh d6i twong Dia chi cua riéng nd, vi ching
thudc cung khai niém véi nhau, thay vi dit chdng 1 cac thudc tinh roi cua dbi twong

Khach hang, nhu hinh vé dudi day.

Customer Customer

customerlD customerlD
name name

street ‘:> address
city

state

L
Address

street
city
state

Hinh 2- 4 Value Object

2.2.2 Dich vu

Khi phan tich domain dé x4c dinh nhiing dbi twong chinh c6 trong mé hinh ta
s& gap nhitng thanh phan khdng dé& dé cé thé gan ching cho mot déi twong nhat
dinh nao d6. Mot ddi tuongthong thuong dugc xem 14 s& ¢ nhitng thudc tinh -
nhitng trang thai noi tai - duoc quan ly boi dbi teong do, ngoai ra dbi twong con co
nhitng hanh vi. Khi thiét 1ap Ngon ngir chung, cac khai niém chinh cua domain s&
duogc thé hién trong Ngon ngit chung ndy, cac danh tir s& 1a cac ddi tuong, cac dong
tir di kém voi danh tir d6 s& thanh cac hanh vi caa ddi tugng. Tuy nhién c6 mot s6
hanh vi trong domain, nhitng dong tur trong Ngon ngtr chung, lai c6 vé khdng thudc
vé mot dbi twong nhat dinh ndo ca. Ching thé hién cho nhitng hanh vi quan trong
trong domain nén ciing khong thé bé qua chling hoic gan vao cac Thuc thé hay Di
tuogng gia tri. Viéc thém hanh vi nay vao mot déi tuong s& 1am mét y nghia cua doi
tugng d6, gan cho ching nhiing chirc nang vén khong thudc vé ching. Du sao di
nita, vi ta dang sir dung Lap trinh huéng dbi twong nén ta van can phai c6 mot doi
tugng dé chta cac hanh vi nay. Thong thuong hanh vi nay hoat dong trén nhiéu doi

47



tuong khac nhau, tham chi 1a nhiéu 16p d6i twong. Vi du nhu viéc chuyén tién tur
mot tai khoan nay sang moét tai khoan khac, chiic nang nay nén dat ¢ tai khoan gui
hay tai khoan nhan? Trong trudng hop nay ca hai déu khdng phu hop.

Ddi v6i nhitng hanh vi nhu vay trong domain, cac tot nhat 12 khai bao ching
nhu 1a mot Dich vu. M6t Dich vu khdng c6 trang thai noi tai va nhiém vu ctaa no
don gian 1a cung cip cac chirc ning cho domain. Dich vu ¢6 thé dong mot vai tro
quan trong trong domain, chiing cé thé bao gém céc chic ning lién quan dén nhau
dé hd tro cho cac Thuc thé va Béi tugng mang gia tri. Viéc khai bao mot Dich vu
mot cach tedng minh 12 mot dau hiéu tét cua mot thiét ké cho domain, vi diéu nay
giup phén biét rd cac chuc nang trong domain do, giup tach biét rach roi khai
niém. S& rat khd hiéuva nhap nhing néu gan cac chirc ning nhu vay vao mot Thuc
thé hay Déi twong gia tri vi luc d6 ta s& khong hiéu nhiém vu cua cac dbi tuong
nay la gi nia.

Dich vu déng vai tro 1a mét interface cung cip cac hanh dong. Chung thudng
duoc sir dung trong cac framework lap trinh, tuy nhién ching ciing c6 thé xuat
hién trong tang domain. Khi néi vé métdich vu nguoi ta khong quan tam dén ddi
tuong thuc hién Dich vu d6, ma quan tam tdi nhitng ddi tuong dugc xir ly bai dich
vu. Theo cach hiéu nay, Dich vu tro thanh mot diém ndi tiép gitra nhiéu déi twong
khac nhau. Pay chinh 1a mot ly do tai sao cac Dich vu khéng nén tich hop trong
cac ddi tuong ciia domain. Lam nhu thé s& tao ra cac quan hé gitta cac dbi tuong
mang chtrc ning va dbi tuong duoc xir ly, dan dén gan két chit ch& giita chdng.
Pay la dau hiéu caa mot thiét ké khong tét, ma ngudn chwong trinh s& tré nén rat
kho doc hiéu va quan trong hon 13 viéc stra d6i hanh vi s& khé khan hon nhiéu.

Mot Dich vu khdng nén bao gdm céc thao tac vén thudc vé cac dbi tuong cua
domain. S& 1a khong nén cir ¢ bat ky thao tac ndo ta ciing tao mot Dich vy cho
ching. Chi khi mot thao tac dong mot vai trd quan trong trong domain ta méi can
tao mot Dich vu dé thuc hién. Dich vu c6 ba dac diém chinh:

1. Céc thao tac cua mot Dich vu khé c6 thé gan cho mét Thuc thé hay Doi

tugng gia tri ndo

2. Céc thao tac nay tham chiéu dén cac d6i twong khéc cua domain
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3. Thao tac nay khdng mang trang thai (stateless).

Khi mét qua trinh hay su bién doi quan trong trong domain khéng thudc vé
moét Thuc thé hay Déi tuong gia tri ndo, viéc thém thao tac nay vao mot ddi
tugng/giao tiép riéng sé& tao ra mot Dich vu.DPinh nghia giao tiép nay theo Ngon
ngtr chung ctia moé hinh, tén cua thao tac ciing phai dat theomot khai niém trong
Ngdn ngir chung, ngoai ra can dam bao Dich vu khdng chira trang théi.

Khi sir dung Dich vu can dam bao ting domain duoc cach ly véi céc tang
khac. S& rat d& nham 1an gita cac dich vu thudc tang domain va thudc cac tang
khac nhu infrastructure hay application nénta can can than gii sy tach biét cua
tang domain.

Thong thuong Dich vu cta cac tang domain va application duoc viét dya trén
cac Thuc thé va Déi twong gia tri nam trong tang domain, cung cap thém chirc
nang lién quan truc tiép toi cac dbi tuong nay. Dé xac dinh xem mot Dich vu thudc
vé tang nao khong phai dé dang. Thong thuong néu Dich vu cung cap cac chic
nang lién quan toi tang application vi du nhu chuyén doi dbi twong sang JSON,
XML thi ching nén nam ¢ tang nay. Nguoc lai néu nhu chirc ning cua Dich vu
lién quan toi tang domain va chi riéng tang domain, cung cap cac chirc ning ma
tang domain can thi Dich vu d6 thudc vé tang domain.

Hay xem xét mot vi du thuc té: mot chuong trinh bao cdo trén web. Céac bao
cdo sur dyng cac dir liéu luu trong CSDL va dugc sinh ra theo cac mau co san
(template). Két qua sau cung 1a mottrang HTML dé hién thi trén trinh duyét cua
nguoi dung.

Tang Ul ndm trong cac trang web va cho phép ngudi dung c6 thé diang nhap,
lya chon cac bao cao ho can va yéu cau hién thi. Tang application la mot tang rat
mong nam giira giao dién ngudi dung, ting domain va tang infrastructure. Tang
nay twong tac véi CSDL khi dang nhap va véi tang domain khi can tao béo céo.
Tang domain chtra cac logic nghiép vu ciia domain, cac ddi tuong tryuc tiép lién
quan téi bao céo. Hai trong sb chung 1a Report va Template, d6 1a nhitng 16p d6i

tugng dé tao bao céo. Tang Infrastructure s& hd tro truy van CSDL va file.
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Khi can mét bao cdo, ngudi ding s& lya chon tén cua bao cao d6 trong mot
danh sach cac tén. Pay la reportID, mot chudi. Mot sé cac tham sb khac cling s&
duoc truyén xudng, nhu cac muc c6 trong béo cdo, khoang thoi gian bao cdo. Dé
don gian ta s& chi quan tam dén reportlD, tham sb nay s& duoc truyén xudng tir
tang application xudng tang domain. Tang domain giir trach nhiém tao va tra vé
béo céo theo tén dwoc yéu ciu. Vi cac bao cao duoc sinh ra dwa trén cac mau,
chingta c6 thé st dung moét Dich vu ¢ day véi nhiém vu ldy mau bao céo tuong
g véi reportID. Mau nay c6 thé duoc luu trong file hoic trong CSDL. S& khong
hop Iy 13m néu nhu thao tac nay nam trong d6i twong Report hay Template. Va vi
thé nén ta sé tao ra mot Dich vu riéng biét véi nhiém vu Iy vé mau bao cao dua
theo 1D cua bao cao d6. Dich vu nay s& duoc dit & tang domainva st dung chic
nang truy xuét file dudi tang infrastructure dé lay vé mau bao cdo dugc luu trén

dia.

2.2.3 M6-dun

Véi hé thdng 16n va phic tap, mo hinh thuong ¢6 xu huéng phinh cang ngay
cang to. Khi mé hinh phinh téi mot diém ta kho nim bat dugc téng thé, viéc hiéu
quan hé va tuong tac gitra cac phan khac nhau tré nén khé khan. Vi Iy do do, viéc to
chac mé hinh thanh cac md-dun 1a can thiét. Mé-dun dugc dung nhu mot phuong
phap dé t6 chtic cac khai niém va tac vu lién quan nham giam d6 phuc tap. Mo-dun
dugc dung rong réi trong hau hét cac dy an. S& dé dang hon dé hinh dung md hinh
I6n néu ta nhin vao nhitng md-dun chira trong mé hinh do, sau d6 1a quan hé gita
c4c mo-dun. Khi da hiéu twong tac giira cdc mo-dun, ta c6 thé bat dau tim hiéu phan
chi tiét trong tirng moé-dun. Pay 1a cach don gian va hiéu qua dé quan ly su phic
tap.

Mot ly do khéc cho viéc dung md-dun lién quan toi chat lwgng ma ngudn.
Thuc té duoc chap nhan rong réi 13, phan mém can c6 do twong lién cao va do lién
quan thap. Su tuong lién bat dau tir muc 16p (class) va phuong thirc (method) va
cling c6 thé ap dung & mac mo-dun. Ta nén nhém nhitng 16p cd mirc d6 lién quan
cao thanh mot md-dun dé dat duoc tinh tuong lién cao nhat ¢ thé. C4 nhiéu loai
tuong lién. Hai loai twong lién hay dung nhat 1a twong lién giao tiép va twong
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lienchire ning. Twong lién giao tiép c6 dugc khi hai phan cua md-dun thao tac trén
cung dir liéu. N6 c6 y nghia la nhom chung lai vi gitra chdng c¢6 quan hé manh.
Tuong lién chtc ning c6 dugc khi moi phan caa mé-dun lam viéc cung nhau dé
thuc hién mot tac vu da dugc dinh nghia rd. Loai nay duoc coi 1 tuong lién t6t
nhét.

Str dung md-dun trong thiét ké 1a cach dé ting tinh twong lién 1a giam tinh
lien két. Md-dun canduoc tao nén bai nhitng thanh phan thugc vé cing mot twong
lién c6 tinh chitc nang hay logic. Mo-dun can c6 giao dién dugc dinh nghia 16 dé
giao tiép v&i cac mo-dun khac. Thay vi goi ba ddi tuong cua mot mo-dun, sé& tot hon
néu truy cap ching qua mot giao dién dé giam tinh lién két.Tinh lién két thap 1am
giam do phuc tap va ting kha ning duy tri. Viéc hiéu cach hé théng hoat dong s& dé
hon khi c6 it két ndi gitra ca&c md-dun thuc hién nhitng tac vu di duoc dinh nghia 1d
hon 1a viéc moi mé-dun c6 rat nhiéu két ndi vai cac mo-dun khac.

Viéc chon md-dun nodi 1én cau chuyén cua hé théng va chira tap co tinh tuong
lién cua cac khai niém. Piéu nay thudong thu dugc bang tinh lién két thap giita cac
mé-dun, nhung néu khdng nhin vao cach md hinh anh huong téi cac khai niém,
hodc nhin quéa sau vao vao nhitng khai niém c6 thé tré thanh phan co ban cia mo-
dun c6 thé s& tim ra nhitng cach thirc ¢6 ¥ nghia. Tim ra sy lién két thip theo céch
ma cac khéi niém duoc hiéu va ly giai mot cach doc 1ap véi nhau. Lam min mé hinh
nay cho tai khi cac phan riéng ré tuong ang véi khai niém domain & mic cao va ma
nguon tuong tng dugc phan ra that tét.

Hay dat tén md-dun va iy tén mo-dun d6 1a mot phan cia Ngdn ngir Chung.
M6-dun va tén ctia nd can thé hién ¥ nghia sau xa caa domain.

Nguoi thiét ké thuong quen véi viéc tao thiét ké ngay tir dau. Va né thudng
trg thanh mot phan cua thiét ké. Sau khi vai trd ciia mo-dun dugc quyét dinh, né
thuong it thay doi trong khi phan trong ciia md-dun thi thuong xuyén thay doi.
Nguoi ta khuyén nghi rang nén c6 sy linh hoat & mtc d6 nao do, cho phép mo-dun
duoc tién hoa trong du an chu khong giit nguyén né cé dinh. Thuc té 1a viéc

refactor mot mo-dun thuong tén kém hon viéc refactor mot 16p (class), nhung khi ta
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phat hién 13i trong thiét k&, tot nhat 1a nén chi ra sy thay doi cua md-dun va tim ra
phuong an giai quyét.
2.3. Cac mo hinh trong chién lwoc thiét ké phan mém hwéng linh vuc

Cac khubn mau quan trong nhit duoc sir dung trong DDD. Muc dich cua
nhitng khudn mau nay 1a dé trinh bay mét sé yéu té chinh caa mé hinh héa huéng
d6i twong va thiét ké phan mém tir quan diém cua DDD. So dd sau day 1a mot biéu
d6 cuia cac khudn mau s& duoc trinh bay va cac mdi quan hé giita ching.
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Hinh 2- 5 Nhizng madu si dung trong DDD

Céc phan trude da nhan manh tam quan trong cua cach tiép can téi quy trinh
phét trién phan mém tap trung vao linh vuc nghiép vu. Ta di biét nd c6 ¥ nghia then
chét dé tao ra mot model cogbe ré 1a domain. Ngon ngit chung nén duoc thuc hién
day du trong sudt qua trinh md hinh héa nham thuc day giao tiép giita cac chuyén
gia phan mém vai chuyén gia domainva kham phé ra cac khai niém chinh cua
domain nén dugc st dung trong model. Muc dich cua qué trinh mo hinh héa la
nham tao ra mot model tét. Budc tiép theo 1a hién thuc no trong code. Pay 1a mot
giai doan quan trong khdng kém cua quéa trinh phat trién phan mém. Sau khi tao ra
mot mé hinh tuyét voi, nhung khong chuyén thé chiing thanh code dung cach thi s&

chi két thic bang phan mém c6 van dé vé chat luong.
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2.3.1 Aggregates and Aggregate Roots

Khi quan 1y vong doi cua cac ddi tuong trong domain. Trong sudt vong doi
ciia minh cac ddi tuong trai qua nhirng trang thai khac nhau, chung duoc tao ra, luu
trong b nhé, st dung trong tinh toan va bi hay. Mot sé ddi tuong sé& duoc luu vao
trong hé théng luu giit ngoai nhu CSDL dé c6 thé doc ra sau ndy, hoic chi dé luu
trit. Mot s thoi diém khac ching c6 thé s& duoc xd6a hoan toan khoi hé thong, ké ca
trong CSDL cling nhu luu trir ngoai.

Viéc quan 1y vong doi cac ddi tugng trong domain khdng hé don gian, néu
nhu 1am khong dang s& c6 thé gay anh hudng dén viéc mé hinh héa domain. Sau
day ta s& dé cap dén ba miu (pattern)thuong dung dé hd tro giai quyét van dé nay.
Aggregate (tap hop) 1a pattern dé dinh nghia viéc so hitu d6i twong va phan céch
gitra chung. Factory va Repository la hai pattern khac giup quan ly viéc tao va luu
trir doi tugng. Trudc hét ta s& noi dén Aggregate.

Mot md hinh c6 thé dugc tao thanh tir nhiéu dbi twong trong domain. Cho du
c6 can than trong viéc thiét ké nhu thé nao thi ta cling khong thé tranh duoc viéc s&
¢ nhiéu méi quan hé ching chit gitra cac ddi twong, tao thanh mot ludi cac quan
hé. C6 thé c6 nhiéu kiéu quan hé khac nhau, véi mdi kiéu quan hé gitra cac md hinh
can ¢ mot co ché phan mém dé thuc thi nd. Cac méi quan hé s& duoc thé hién
trong ma nguon phan mém va trong nhiéu truong hop trong ca CSDL nira. Quan hé
mot-mot gitra khach hang va mot tai khoan ngan hang caa anh ta sé& duoc thé hién
nhu 1a mot tham chiéu giira hai déi twong, hay mét méi quan hé gitra hai bang trong
CSDL, mot bang chira khach hang va mot bang chaa tai khoan.

Nhitng kho khan trong viéc mo hinh hoa khong chi 1a dam bao cho chung
chira day du thong tin, ma con lam sao dé cho chiing don gian va dé hiéu nhat c6
thé. Trong hau hét truong hop viéc bo b6t cac quan hé hay don gian hda ching s&
dem lai lgi ich cho viéc quan ly dy &n. T4t nhién Ia trir truong hop nhitng mdi quan
hé nay quan trong trong viéc hiéu domain.

M&i quan hé mot-nhiéu c6 d6 phuc tap hon so véi mdi quan hé mot-mot vi
c¢6 lién quan dén nhiéu d6i tuong maot lic. Méi quan hé nay c6 thé duoc don gian

hoa bang cach bién dbi thanh médi quan hé gitra mot dbi twong va mot tap hop cac
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d6i twong khac, tuy nhién khong phai lac nao ciing c6 thé thuc hién duge diéu nay.
Ngoai ra con c6 méi quan hé nhiéu-nhiéu va phan 16n trong s6 ching 1a méi quan
hé qua lai. Diéu nay khién cho d6 phuc tap ting 1én rat nhiéu va viéc quan ly vong
doi cua cac dbi tuong trong moiquan hé rat kho khin. S6 quan hé nén duoc tdi gian
cang nho cang tét. Trudc hét, nhitng mdi quan hé khdng phai 1 tdi quan trong cho
m6 hinh nén duoc loai bo. Chiing c6 thé ton tai trong domain nhung néu nhu khéng
can thiét trong md hinh thi nén bo ching. Thi hai, dé han ché viéc ting sé luong
quan hé theo theo cap s6 nhan, ta nén st dung cac rang bugc. Néu co rat nhiéu cac
dbi tuong thoa man mot méi quan hé, co thé chi can mot ddi twong trong sé do néu
nhu ta dat mot rang budc 1én méi quan hé. Thir ba, trong nhiéu trudong hop nhiing
mdi quan hé qua lai c¢d thé dugc chuyén thanh nhitng méi quan hé mot chiéu. Mai
chiéc xe déu c6 dong co va mdi dong co déu thudc vé mot chiée xe. Pay 1a mot mbi
quan hé qua lai, tuy nhién ta co6 thé gian lugc nd néu nhu chi can biét mdi chiéc xe
déu c6 mot dong co.

Sau khi ta da toi gian va don gian héa cac méi quan hé giita cac déi tuong,
cd thé s& van con rat nhiéu cac mdi quan hé con lai. Ly vi du mét hé théng ngan
hang luu giit va xu ly thong tin caa khach hang. Nhitng dit liéu nay bao gom céc
thdng tin ca nhan cua khach hang nhu tén, dia chi, s6 dién thoai, nghé nghiép va
théng tin tai khoan: sé tai khoan, sb du, cac thao tac da thyc hién. Khi hé thong luu
trir hoac x6a hoan toan théng tin cua mot khach hang thi né can dam bao rang tat ca
cac tham chiéu da duoc loai bo. Néu nhu c6 nhiéu cac ddi twong luu trir cac tham
chiéu nhu vay thi viéc trén Ia rat kho khian. Ngoai ra nita, khi thay d6i thong tin cua
mét khach hang, hé thong can dam bao ring dit lidu da duoc cap nhat trong toan bo
hé thong va tinh toan ven dir liéu khong bixdm pham. Thong thuong yéu cau nay
dugce dam bam & duéi ting CSDL bing cac Giao dich. Tuy nhién néu nhu mé hinh
khong dugc thiét ké can than thi co thé sé gay ra nghén o tang CSDL gay suy giam
hiéu nang hé théng. Mic di cac giao dich déng vai tro rat quan trong trong CSDL,
viéc quan ly tinh toan ven dir liéu tryc tiép trong md hinh s& dem lai nhiéu loi ich.
Ngoai tinh toan ven di liéu, ta ciing can dam bao cac invariant cua dir liéu. Cac

Invariant 1 nhitng luat, rang budc yéu cau phai dugc théa man madi khi dix liéu thay
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d6i. Biéu nay rat khé thuc hién khi c6 nhiéu déi twong cung luu tham chiéu dé sira
d6i dir liéu.Viéc dam bao tinh théng nhét sau cac thay ddi cia mot dbi twong co
nhiéu mdi quan hé khéng phai 1a d& dang. Céc Invariant khong chi anh hudng dén
tirng ddi twong riéng ré ma thuong 1a tap hop cac ddi twong. Néu ta sir dung khoa
qua muc s& khién cho cac thao tac chong chéo 1én nhau va hé théng khong thé sir
dung duoc. Do viy, ta can sir dung Aggregate. Mot Aggregate 1a mot nhom cac doi
tuong, nhém nay cé thé duoc xem nhu 13 mot don vi théng nhat ddi véi cac thay doi
dur liéu.

Vay bing cach nao ma Aggregate c6 thé dam bao dugc tinh toan ven va cac

rang buoc cua dit liéu? Vi cac d6i twong khéc chi cé thé tham chiéu dén gbc cua

Aggregate Type 2
Aggregate Type 1

Aggregate Root 2

Aggregate Root 1
Entity

Entity i
Value Object Entity
| Value Object |

Hinh 2- 6 Aggregate root

Aggregate, ching khong thé thay ddi truc tiép dén cac d6i twong nam bén
trong ma chi cé thé thay d6i théng qua gdc, hoic 1a thay doi géc Aggregate truc
tiép. Tat ca cac thay doi cua Aggregate sé thuc hién théng qua géc cua ching va ta
cd thé quan 1y duoc nhitng thay doi nay, so vai khi thiét ké cho phép cac ddi tuong
bén ngoai truy cap truc tiép vao cac dbi twong bén trong thi viéc dam bao cac
invariant s& don gian hon nhiéu khi ta phai thém cac logic vao cac ddi tuong &
ngoai dé thyc hién. Néu nhu goc cua Aggregate bj x6a va loai bo khoi bo nhé thi
nhitng d6i twong khac trong Aggregate ciing s& bi x6a, vi khong con ddi twong nao
chira tham chiéu dén ching.

Nhung viéc chi cho phép truy cap thong qua goc khong co nghia 1a ta khong
dugc phép cap cac tham chiéu tam thoi cua cac di tuong noi tai trong aggregate
cho cac ddi tugng bén ngoai, mién l1a cac tham chiéu nay duoc xd6a ngay sau khi

thao tac hoan thanh. Mét trong nhitng cach thuc hién diéu nay 1a sao chép cac Value
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Object cho cac ddi twong ngoai. Viéc thay doi cac dbi tugng nay sé& khong gay anh
huong gi dén tinh toan ven cua aggregate ca.Néu nhu cac d6i tugng cua Aggregate
dugc luu trong CSDL thi chi nén cho phép truy van tructiép lay géc cua aggregate,
cac dbi twong noi tai con lai nén dugc truy cap théng qua cac mdi quanhé bén
trong.Céac d6i twong noi tai cua Aggregate c6 thé luu tham chiéu dén gbc cua céc
Aggregate khac. Thuc thé goc ¢6 mot dinh danh trong toan hé thdng va giir trach
nhiém dam bao c4c rang budc.Cac thuc thé bén trong c6 dinh danh noi bo. Gop cac
Thuc thé va cac Value Object thanh nhiing Aggregate va tao cac duong bién gitra
chdng. Lua chon mot Thuc thé 1am géc cho mot Aggregate va quan ly truy cap téi
cac doi tuwong trong duong bién théng qua goc. Chi cho phép cac ddi tuong bén
ngoai luu tham chiéu dén goc. Cac tham chiéu tam thoi t6i cac d6i twong nodi bo co
thé dugc chép ra ngoai dé sir dung cho tirng thao tac mét. Vi goc quan ly truy cap
nén goc phai biét dén moi thay doi noi tai cua Aggregate. Céach thiét ké nay gilp
dam bao cac rang budc trén cac dbi twong cua Aggregate ciing nhu toan bo
Aggregate. Dudi ddy 1a mot so d6 caa mot vi du cho Aggregate. Poi tuong khéch
hang 1a gdc caa Aggregate, cac ddi teong khac 1a noi tai. Néu nhu mot dbi tuwong

bén ngoai can dia chi thi cd thé cho thamchiéu toi mot ban sao ciia d6i tuong nay.

Contactinfo

Customer

homePhoneNumber
customerlD workPhoneNumber
name faxNumber
emailAddress

A4

}

Address

street
city
state

2.3.2 Factory
Cac Thuyc thé va ddi twong tap hop cd thé 16n va phuc tap - qua phuc tap dé
tao trong constructor cua thuc thé goc (root entity). Trong thuc té, viéc ¢ gang tao
ra mot Aggregate phirc tap trong ham constructor la trai véi nhitng gi thuong xay

ra vé mat domain, noi ma nhing thi thuong duoc tao ra boi thir khac (nhu céc
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thiét bi dién tur tao tir cac vi mach). N6 giéng nhu viéc c6 chiéc may in lai tu tao ra
no vay.

Khi mot d6i tuong khach thé muén tao ra déi twong khac, né goi ham khoi
tao ciia n6 va cd thé truyén thém mot vai tham s6. Nhung khi viéc tao ddi tuong 1a
mét qué trinh mét nhoc, tao ra d6i twong lién quan dén nhiéu kién thirc vé ciu tric
bén trong cua dbi twong, v& méi quan hé giita cac déi twong trong nd va céc luat
(rule) cho chung. Diéu nay c6 nghia 1a mdi d6i twong khach thé s& nam giir hiéu
biét riéng vé cac ddi twong duogc sinh ra. Piéu nay pha v& su dong goi cua doi
tuong nghiép vu va cua cac Aggregate. Néu cac khach thé thuoc vé tang ang dung,
mot phan cua tang nghiép vu duoc chuyén ra ngoai, 1am toan bo thiét ké bi 16n
xon.

Trong cudc séng thuc, giéng nhu viéc ta dugc cung cap nhua, cao su, kim
loai va ta phai tu 1am cai may in. Diéu dé thi khong phai la khéng thé, nhung nod
c6 thuc sy dang dé 1am? Ban than viéc tao mot ddi twong c6 thé 1a thao tac chinh
cta chinh nd, nhung nhiing thao tac lap rap phuc tap khéng hop véi trach nhiém
cta ddi twong duoc tao ra. Viéc té hop nhitng trach nhiém ay c6 thé tao nén nhiing
thiét ké vung vé kho hiéu.

Do d6, ta can dua ra mot khai niém mai. Khai niém nay gilp viéc gop quy
trinh tao ra ddi twong phuc tap va duoc goi 1a Factory. Factory duoc dung dé gop
kién thirc can cho viéc tao ddi tuong va ching dic biét hitu dung cho Aggregate.
Khi goc ciia Aggregate dugc tao ra, moi dbi tugng chira trong Aggregate d6 ciing
duoc tao ra cing cing nhiing yéu tb bat bién.

Diéu quan trong la qua trinh tao ra (Factory) la atomic. Néu két qua tao ra
khong phai 12 atomic thi c6 kha nang 1a qua trinh s& chi tao ra mot sé doi tuong
nira voi va chling o trang thai khong duoc dinh nghia. Piéu nay cang ding hon voi
Aggregate. Khi root duoc tao ra, diéu can thiét 1a moi dbi twong phai 1a bat bién
cling dugc tao ra. Néu khéng, nhitng bat bién nay khong thé duoc dam bao.Véi
Dbi twong Gia tri bat bién, diéu nay nghia 1a moi thudc tinh duoc khai tao véi
trang thai hop 1& caa ching. Néu mot ddi twong khéng thé duoc tao ra mot cach

dung din thi can phai sinh rangoai 18 va tra vé gié tri khdng hop 18.Do d6, hiy
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chuyén trach nhiém cua viéc tao instance cho ddi twong phuc tap va Aggregate téi
mot déi twong riéng. Ban than d6i twong nay c6 thé khong co trach nhiém ddi voi
md hinh domain nhung van 12 mot phan cua thiét ké domain. Hay cung cép
interface gop moi phan roi rac phuc tap va khéng yéu cau client phai tham chiém
t6i nhitng 16p cu thé cua dbi tuong dang dugc khai tao. Tao todn bo Aggregate
nhu 12 mét don vi, dam bao nhiing yéu tdt bat bién cua né. C6 nhiéu design pattern
c6 thé dung dé thuc thi Factory. CO thé chia pattern nay thanh 2 loai Factory
Phuong phap va Factory Triru tugng. Ta khdng thé hién nhiing pattern nay dudi
goc do thiét ké ma thé hien ching tir mé hinh domain. Mét Factory Phuong phap
la mot phuong phap d6i twong chira va an kién thirc can thiét dé tao ra mot doi
tugng khac. Diéu nay rat hitu dung khi client mudn tao mot ddi twong thudc vé
mot Aggregate. Giai phap 1a thém mot method toi goc cia Aggregate. Method nay
s& dam nhiém viéc tao ra ddi tuong, dam bao moi diéu kién bat bién, tra vé mot

tham chiéu toi ddi trong d6 hoac mot ban copy téi no.

createComponent(Type Contai
P (‘YF’ ) ontainer new AbstractComponent
g . —
c5 containerlD=ID01 type=t
— components={c1,
c2, c3, c4}

A

ConcreteComponent

attributes

Hinh 2- 7 Factory

Container chtra c4c thanh phan va chdng thuoc mot loai nao d6. Khi mot
thanh phan duoc tao ra,né can duoc ty dong thuéc vé mot container. Viéc nay la
can thiét. Client goi methodcreateComponent(Type t) cua container. Container
khoi tao mot thanh phan méi. Lop cu thé cuathanh phan nay dugc xac dinh dua
trén loai cua n6. Sau khi viéc tao thanh cong, thanh phan duoc thém vao tap cac
thanh phan duoc chira boi container d6 va tra vé mot copy cho client.

Véi nhiéu truong hop, khi viéc xay dung mot déi twong phuc tap hon, hoic
khi viéc tao ddi tuong lién quan dén viéc tao mot chudi cac dbi twong. Vi du: viéc

tao mot Aggregate. Viéc can nhu cau tao noi bo cua mot Aggregate c6 thé duoc
58



thuc hién trong mot ddi twong Factory riéng danh riéng cho tac vu nay. Hay xem
vi du v6i md-dun chuong trinh tinh route c6 thé phai chay qua ciia mot 6td tir diém
khoi hanh t6i diém dich véi mot chudi cac rang budc. Nguoi ding ding nhap vao
sitechay chwong trinh va chi dinh rang budc: route nhanh nhat, route ré nhat.
Route duoc ta co thé duoc chl thich boi thong tin nguoi ding can duoc luu dé ho

c6 thé tham chiéu lai khi dang nhép lan sau.

createRoute(constraint)
RouteFactory Route
EE— new
— | constraint
cities[ ]

R2345
—

getNextID() l I R2345
v
City
Route ID name
generator location

Hinh 3- 4 Factory

Bo6 sinh Route ID duoc dung dé tao dinh danh duy nhat cho mdi route, céi

ma can thiét cho mot Thuc Thé.

Khi tao ra mot Factory, ta budc phai vi pham tinh déng géi ciia d6i twong - 1a
cai can phai duoc thuc hién can than. Bat ci khi ndo mot thir gi d6 thay d6i trong
dbi tuong c6 anh hudng dén quy tic khoi dung hodc trén mot sb invariant, ta can
chéc chan rang Factory ciing dugc cap nhat dé hd tro diéu kién mai. Cac Factory
c6 lién quan chat ché dén cac doi tuong ma ching tao ra. P6 1a mot diém yéu,
nhung ciing c6 thé 1a mot diém manh. Mot Aggregate chira mot loat cac déi tuong
c6 lién quan chit ché vai nhau. Sy khai dung caa gbc lién quan toi viéc tao ra cac
dbi twong khac nam trong Aggregate. Dén diy da c6 vai logic duoc dit vao cing
nhau trong mot Aggregate. Logic von khong thudc vé bat ky ddi tuong nao, vi
chdng noi vé& su khai dung cua cac ddi tuong khac. N6 c6 vé dé dang cho mot
Factory dac biét dugc giao nhiém vu tao ra toan bd Aggregateva né sé chua cac
quy tic, rang budc véi invariant ma buoc phai thuc hién cho Aggregate tro nén
dung dan. Cac d6i tuong s& duoc gitr don gian va s& chi phuc vu muc dich cu thé

cua ching ma bo qua su 16n xon cua logic khoi dung phic tap.
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Factory cho Thuc Thé va Factory cho Value Object 1a khac nhau. Gi4 tri cua
cac d6i twong thudng khong thay ddiva tat ca cac thudc tinh can thiét phai duoc
sinh ra tai thoi diém khai tao. Khi dbi twong da duoc tao ra, nd phai dung dén va l1a
final. N6 s& khong thay d6i. Cac Thuc Thé thi khong bat bién. Chung c6 thé duoc
thay ddi sau nay, bang cach thiét 1ap mot vai thudc tinh véi viéc dé cap dén tat ca
cac invariant ma can dugc ton trong. Su khac biét khac dén tir thuc té ring
Entitycan duoc dinh danh, trong khi Value Object thi khdng. Py 1a khi Factory
khong thuc su can thiét va mot constructor don gian 1a du. St dung mot
constructor khi:

1. Viéc khai tao khéng qua phuc tap

2. Viéc tao ra mot ddi tuong khong lién quan dén viéc tao ra cac doi tuong
khacva toan bo thugc tinh can thiét dugc truyén thdng qua constructor

3. Client quan tim dén viéc cai dat. C6 thé dung Strategy

4. Class 1a mot loai. Khéng c6 sy phan cap lién quan, vi vay khong can phai lya
chon gitra mot danh sach trién khai cu thé.

Mot quan séat khéac 1a Factory can phai tao ra cac doi twong tir dau, hoic phai
duoc yéu cau dé hoan nguyén d6i twong da ton tai trudce do, co thé trong CSDL.
Pua cac Thuc Thé tro lai bd nhé tir noi luu trix cia ching tai CSDL ¢6 lién quan
dén maot qua trinh hoan toan khac so véi viéc tao ra mot cai mai. Mot sy khéc biét
rd rang 1a cac ddi twong méi khéng can mot dinh danh méi. Chang di c6 mot cai.
Sy vi pham cua invariant dugc xir Iy khac nhau. Khi mét déi twong méi duoc tao
ra tir dau, moi vi pham cua invariant déu két thdc trong mét ngoai 1¢. Ta khdng thu
thuc hién viéc nay véi ddi twong duoc tai tao tir CSDL. Cac ddi tuong can phai
duoc sira chira bang cach nao d6,dé chiing c6 thé hitu dung, bang khdng s& c6 mat
mat dix liéu.

2.3.3. Repository
Trong thiét ké hudng linh vuc, d6i twong c6 mot vong doi bat dau tir khi khai
tao va két thc khi ching bi x6a hozc lwu trit. Mot constructor hoic mot Factory s&
lo viéc khoi tao dbi twong. Toan bo muc dich cua viéc tao ra cac dbi tuong 1 st
dung chang. Trong mot ngdn ngit huéng ddi twong, ngudi ta phai gitt mot tham
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chiéu dén mot ddi twong dé co6 thé sir dung n6. Bé ¢ mot tham chiéu nhu vay,
client hozc 14 phai tao ra cac ddi twong hoic c6 dwgc nod tir noi khac, bang cach
duyét qua cac lién két di co. Vi du nhu, dé c6 dugc mot Value Object cia mot
Aggregate, client can yéu cau né tir gbc cua Aggregate. Véan dé 1a bay gio client can
cd mot tham chiéu toi Aggregate root. Ddi v6i cac tng dung 16n, didu nay trg thanh
mot vin dé vi ngudi ta phai dam bao client ludn ludn c6 mét tham chiéu dén doi
tugng can thiét, hoic téi chd nao cd tham chiéu toi dbi tuong twong wng. St dung
mot quy dinh nhu vay trong thiét ké s& budc cac dbi tuong gitt mot loat cac tham
chiéu ma c6 thé n6 khong can. N6 ting cac ghép ndi, tao mot loat cac lién két khong
thuc su can thiét.

Pé st dung mot dbi tuong, d6i twong dé can dugc tao ra trudc. Néu doi
tugng d6 1a root cia mot Aggregate, thi n6 phai la mot Thuc thé va rat cé thé 1a no
s& dugc luu trir trong CSDL hoic motdang luu trit khac. Néu nd 1a Value Object, nd
c6 thé lay duoc tir Thuc thé bang cach duyét tir mot lién két. N6 chi ra rang mot
thoa thuan tuyét voi cia cac ddi tugng cd thé dugc lay tryc tiép trCSDL. N6 giai
quyét van dé cua viéc lay tham chiéu cua déi twong. Khi client muén si dung mot
d6i tugng, chang truy cap CSDL, lay d6i tuong tir d6 va dung chung. D6 dudng nhu
la giai phap don gian va nhanh nhat, tuy nhién n6 cé tac dong tiéu cy dén thiét
ké.CSDL la mot phan cua 16p ha tang. Mot giai phap ban cing 1a cho client nhan
biét chi tiét cach can thiét dé truy cap CSDL. Vi du nhu, client co thé tao truy van
SQL dé lay nhirng dit liéu can thiét. Cau truy van dir liéu co thé tra vé mot bo ban
ghi, tham chi phoi bay cac chi tiét bén trong nd. Khi nhiéu client c6 thé tao doi
tuong truc tiép tir CSDL, né chi ra rang code nhu vay s& dugc nam rai rac khap toan
bo domain. Vao thoi diém d6 cac domain model s& tro nén bi ton thuong N6 s& phai
xtr ly rat nhiéu chi tiét cua tang infrastructure thay vi chi lam viéc vai cac khai niém
domain. Diéu gi s& xay ra néu mot quyét dinh tao ra dé thay d6i CSDL bén du6i?
Tat ca cac code nam rai rac can duoc thay doi dé cd thé truy cap hé thong luu trix
méi. Khi client truy cap CSDLtruc tiép, né c6 thé s& khdi phuc mot déi twong nam
trong mot Aggregate. NO phé vo su dong goi cua Aggregate véi mot hau qua khong

ludng truede.Mot client can mot cdng cu thiét thue thu thap tham chiéu téi dbi twong
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domain c6 tir tredc. Néu 16p infrastructure 1am cho n6 dé dang dé 1am nhu vay, cac
lap trinh vién cua phia client c6 théthém nhiéu lién két c6 thé duyét hon, 1am 16n
x6n model. Mit khac, ho cd thé sir dung céc truy vandé lay dit liéu chinh xac ma ho
can tir cdc CSDL, hoac lay mot vai dbi twong riéng biét hon 1a phai qua cac
Aggregate root. Nghiép vu domain chuyén vao trong truy van va code phia client,
Thue thé cung Value Object tré thanh cac thung chaa dit liéu don thuan. Sy phuc
tap k¥ thuan tly cua viéc ap dung hau hét viéc truy cap CSDL vao 16p Ha tang s&
lam ma client phinh to, din cac lap trinh vién t&i viéc giam chat luong tang domain,
khién cho model khéng con thich hgp. Anh huong chung 13 viéc tap trung vao
domain bi mat di va thiét ké bi ton hai.

Vi thé, ta sir dung mot Repository, muc dich cta nd 1a dé dong goi tat ca cac
logic can thiét dé thu duoc cac tham chiéu dbi tuong. Cac ddi twong domain s&
khong can phai xir ly véi infrastructuredé lay nhitng tham chiéu can thiét ti cac doi
tugng khac cua domain. Ching sé chi lay n6 tir Repository va model lay lai duogc su
rd rang va tap trung.

Repository c6 thé luu trir cac tham chiéu toi mot vai dbi tuong. Khi mot ddi
tugng duoc khoi tao,nd c6 thé duoc luu lai trong Repository va duoc Iy ra tir day
dé c6 thé str dung sau nay. Néu phia client yéu cau dbi tuong tir Repository va
Repository khong chira chiing, né c6 thé s& duoc lay tir bo nhg. DU bang cach nao,
cac Repository hoat dong nhu mét noi luu trit cac ddi twong cho viéc truy xuat doi
tugng toan cuc.

Repository cd thé ciing chira mot Strategy. N6 c6 thé truy cap mot bo nhé
luwu trir hodc cach khéc dya trén Strategy chi dinh. N6 ciing c6 thé str dung cac loai
bo nhé khac nhau cho cac loai khacnhau cua cac dbi twong. Hiéu qua chung 1a doi
tuong domain dugc tach roi khoi cac nhu cau luutrit d6i twong va cac tham chiéu

cua ching va truy cap luu trit phia dudi tang infrastructure.
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request Get the requested
object object(s) from
specifying a storage, other
selection repositories or a
factory
— —_—
o R Database
ient epository Other
+— i
+— Repositories
Factory
etc.

Hinh 2- 8 Repository

Véi mbi loai d6i twong can thiét dé truy cap toan cuc, tao mot déi twong co
thé cung cap mot tap hop trong bd nhé ao cua tat ca cac dbi twong trong cac loai do.
Cai dat truy cap théng qua mot Interface dwgc biét & muc toan cuc. Cung cp cac
phuong thic dé thém hoic x6a d6i tuong, nham dong goi viéc thém va xoa that sy
cua dir liéu trong bo Iuu trix dir liéu. Cung cap phuong thirc 1y ddi twong dua trén
mot vai tiéu chi va tra vé toan bo ddi tuong da duoc khoi tao hoic tap hop cua di
tugng co thudc tinh trung lap vai tiéu chi, qua d6 dong goi duoc bo Iuu trir that su
va ki thuat truy van. Chi cung c4p céc repository cho Aggregate root ma thuc su can
mot truy cap truc tiép. Giit client tap trung vao model, uy quyeén tat ca viéc luu trit
d6i twong va truy cap chiing cho mot Repository.

Mot Repository c6 thé chira thong tin chi tiét sir dung cho viéc truy cap toi
infrastructure, nhung no chi nén la mot interface don gian. Mot Repository nén co
mot bo tap hop cac phuong thirc dung cho ldy ddi tuong. Client goi mot phuong
thire nhur vay va truyén mot hoac nhiéu tham sb dai diéncho céc tiéu tri dung dé lay
d6i twong hodc bo tap hop dbi twong tring véi tidu chi. Mot Thuc Thé c6 thé dé
dang nhan dién boi 1D cua ching. Céc tiéu chi lya chon khac c6 thé dugc tao thanh
tir mot tap hop cac thuoc tinh cua déi twong. Repository sé& so sanh tat ca ddi twong
tréi véi tiéu chi va tra lai tap hop thoa mén tiéu chi. Repository interface c6 thé chua
phuong thirc duoc st dung cho thuc hién vai tinh toan b sung giéng nhu s cua ddi
tuong cia mot kiéu nhat dinh.Viéc cai dat mot repository cé thé rat giong

infrastructure, nhung repository interface s& chi 1a mot model thuan tay.
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findCustomer(“C0123")

CustomerRepository
—’ ’ -
findCustomer(string id)

Client co123 addCustomer(Customer)
—

find or reconstitute

Customer C0123

customerlD = “C0123”
name = “Name”
address = Address

Hinh 2- 9 Cai dat repository
Céac lya chon khéc 1a dé xac dinh mat tiéu chi lya chon nhu 13 mét Diac ta. Pic ta

cho phép dinh nghia mét tiéu chi phuc tap hon, chang han nhu phia dudi day:

return collection of
customers CustomerRepository

‘-
findCustomers(Criteria c)

findCustomers tcriten'ai addCustomer({Customer)

Client

The criteria is:
select all
customers whose
name starts with

i find or reconstitute

Customer C7265

customerlD = “C7265"
name = “John"
address = Address

Customer C8433

customerlD = “C8433°
name = “Joe"
address = Address

Customer C9771

customerlD = “C9771%
name = “Jane”
address = Address

C6 mot mbi quan hé giita Factory va Repository. Chiing déu la mot pattern
cua thiét ké hudéng linhvuc va ching cuing gilp ta quan 1y vong doi cua cac domain
d6i twong. Trong khi Factory lién quan toi viéc khoi tao ddi twong, thi Repository lo
liéu cac dbi twong da ton tai. Repository c6 thé cache dbi tuong cuc b, nhung hau
hét ching can lay ddi tuong tir mot bo luu trit 1au dai ndo d6. Péi tuong duoc tao ra
bang céch sir dung mot constructor hodc dugc tra vé boi mot Factory khaoi tao. Véi

1y do d6, Repository c6 thé xem nhu 1a mot Factory vi ching c6 tao ra dbi tuong.
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Nokhong khoi tao ngay tir ddu, nhung noé 1a mét sy hodn nguyén cua déi teong da
t6n tai. Ta khong nén tron mot Repository véi mot Factory. Factory nén dé tao moi
d6i twong, trong khi d6 Repository nén tim cac ddi tuong da duoc khai tao. Khi mot
d6i twong mai dugc thém vao Repository, chung nén duoc khai tao bang Factory
trudée d6 va sau d6 ching nén duoc trao lai cho Repository nhim luu trir ching

gidng véi vi du dudi day.

I
I I
I
i
|
I
=

1 I

1

1 1

i i

1 I

1 I

|

1 1
1 o
createCustomer("C0123%)

raturn Customer C0123

addCustomer(C0123)

inseriRow

Mot cach khac dé luu v 1a cac Factory 1a "domain thuan khiét", nhung cac

Repository c6 thé chira céc lién két téi infrastructure, nhu 1a database.

2.3.4 Bounded Contexts

Mdi mé hinh déu c6 mét ngit canh twong tng vai nd. Ta lam viéc voi mot
mo hinh, ngit canh 1a an. Ta khéng can dinh nghia chung. Khi ta tao mot chuong
trinh twong tac vai phan mém khac, vi du mot tng dung cii, hién nhién 1a tng dung
mai ¢6 mo hinh va ngir canh riéng cua né va ching dugc chia riéng véi mé hinh va
ngit canh cii. Ching khéng thé gop, tron 1an va khong bi hiéu 1am. Tuy nhién, khi ta
lam viéc véi mot tng dung doanh nghiép I6n, ta can dinh nghia ngit canh cho ting
mo6 hinh ta tao ra.

Dy 4n lén nao ciing c6 nhiéu mé hinh. Tuy vay, m4 ngudn dua trén cac md

hinh riéng biét lai dugc gop lai va phan mém tré nén nhiéu 18i, kém tin twdng va
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kho hiéu. Giao tiép giira cac thanh vién trong nhém trod nén réi. Thuong thi viéc
quyét dinh mé hinh nao ap dung cho ngir canh nao 1a khéng rd rang.

Khong cd mét cong thire nao dé chia moi mé hinh to thanh nhé thanh nho
hon. Hay thir dit nhitng thanh phan c6 lién quan vao mé hinh theo nhitng khai niém
mét cach ty nhién. Mot mé hinh can du nhoé dé né phi hop véi mot nhom. Su phdi
hop va trao d6i nhém s& y twong chinh cho viéc dinh nghia mét mé hinh 1 vé ra
ranh gigi gitta cac ngit canh, sau d6 cb ging giit cac md hinh c6 duoc su théng nhat
cang cao cang tot. Viéc giit mot md hinh "thuan khiét" khi né mé rong ra ca du an
doanh nghiép 1a rat kho, nhung dé dang hon khi ta han ché trong mét mang cu thé.
Dinh nghi mét cach hién minh ngit canh trong ngir canh giéi han. Hay xéac dinh ranh
gidi giira cac diéu khoan cua to chirc nhém, ding né trong mot phan cu thé caa mo
hinh, thé hién nd mot cach vat Iy bang, chang han nhu schema cua ma nguon. Duy
tri mo hinh nay twong thich chat ché véi cac gidi han n6. Tuy vay, dimg dé mat tap
trung hay rdi loan vi nhiing van dé bén ngoai.

Mot ngtr canh gigi han khong phai 1a mot mé-dun. Mot nglr canh gigi han
cung cap khung logic bén trong caa mé hinh. Md-dun t6 chirc cac thanh phan cua
mo hinh, do d6 ngir canh giéi han chira md-dun thong sudt va hoan chinh, gidp cho
lap trinh vién lam viéc trén cung mot md hinh. Ng@ canh caa md hinh la tap cac
diéu kién can duoc &p dung dé dam bao nhitng diéu khoan cua mé hinh c¢6 ¥ nghia
cu thé.

Viéc ¢6 nhiéu md hinh c6 céi gia phai tra. Ta can dinh nghia ranh giGi va
quan hé gitra cac mo hinh khac nhau. Piéu nay doi hoi nhiéu cong sirc va cé thé can
su "phién dich" gira ca&c md hinh khéc nhau. Ta khong thé chuyén ddi tugng bat ky
gitta cac md hinh khéac nhau va ta khong thé goi ty do giita c&c md hinh nhu 13
khong c0 ranh gidi nao. Bay khong phai la mdt cong viéc qué kho va loi ich n6 dem
lai dang duoc dau tu.

Vi du ta mubn tao ra mot phan mém thuong mai dién tir dé ban phan mém
trén Internet. Phan mém nay cho phép khach hang diang ky va ta thu thap dit liéu ca
nhan, bao gom s6 thé tin dung. Dir liéu dugc luu trong CSDL quan hé. Khach hang

c6 thé dang nhap, duyét trang web dé tim hang va dit hang. Chuong trinh can cong
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bd sur kién khi c6 don dat hang vi ai d6 can phai gui thu 6 hang muc da duoc yéu
cau. Ta can xay dung giao dién béo cdo ding cho viéc tao bao cao dé cd thé theo
déi trang thai hang con, khach hang mudn mua gi, ho khéng thich gi... Ban dau, ta
bat dau bang mot mod hinh phu ca domain thwong mai dién tir. Ta mudn lam thé vi
sau chdng, ta ciing s& can lam mot chuong trinh 16n. Tuy nhién, ta xem xét cong
viéc ndy can than va phat hién ra rang chuong trinh e-shop thuc ra khdng lién quan
dén chirc ning bao cao. Chung quan tim dén cai khéac, van hanh theo mot cach khac
va tham chi, khéng can ding céng nghé khac. Biém chung duy nhat & day 1a khach
hang va di liéu hang héa duoc luu trong CSDL ma c4 hai déu truy cap vao. Cach
tiép can duogc khuyén nghi ¢ day 1a tao md hinh riéng cho mdi domain, mot
domaincho e-commerce, mot cho phan bao cdo. Ching c6 thé tién hoa ty do khdng
can quan tam toi domain khac va co thé tro thanh nhitng chuong trinh doc lap. C6
truong hop 1a chuong trinh bao cao can mot sé dir liéu dac thu ma chuong trinh e-
commerce luu trong CSDL di ca hai phat trién doc 1ap. Mot hé théng thong diép
can dé bao cdo cho ngudi quan ly kho vé don dit hang dé ho cé thé gui mail vé
hang di duoc mua. Ngudi gui mail s& dung chuong trinh va cung cap cho ho théng
tin chi tiét vé hang di mua, s6 lugng, dia chi ngudi mua cling nhu yéu cau giao
hang. Viéc c6 md hinh e-shop phu ca hai domain I1a khdng can thiét. S& don gian
hon nhiéu cho chwong trinh e-shop chi giri P6i twong Gid tri chtra thdng tin mua toi
kho bang phuong thirc thong diép phi dong bo. R rang 1a c6 hai md hinh ¢ thé

phét trién doc lap va ta chi can dam bao giao dién giita chiing hoat dong tét.

2.4. Quy trinh phan tich va thiét ké phan mém hwéng linh vuc

Mot du &n theo mé hinh DDD gom cac budc nhu sau:

- MO0 hinh va quy trinh hda tai li¢u nghiép vu

- Lwa chon mét quy trinh nghiép vu chuan va lam viéc véi cac chuyén gia vé
kiém chang cac tai lieu nghiép vu thdng qua viéc st dung ngdn ngir ding
chung.

- Xac dinh tat ca cac dich vu duoc yéu cau cho quy trinh nghiép vu d6. Nhiing

dich vu c6 thé 1a cac budc don 1¢ hoic 1a nhiéu budc khdng cd Work - Flow.
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- Dinh danh, xac dinh trang théi, hanh vi cia cac ddi trong duoc st dung boi
cac dich vu da duoc xac dinh & budc trudc
Diéu quan trong 1a gitt mé hinh & mirc d cao ban dau tap trung vao cac thanh

phan cét 18i cua linh vuc nghiép vu. Ttir mot du &n quan 1y chuan, mot thuc té khi

thuce hién mot du &n DDD bao gém cac giai doan twong tu nhu bat ky dy an phat

trién phan mém khéc. Céc pha bao gém:

- Mo hinh héa linh vuc

- Thiétké

- Phat trién

- Unit and Integration Testing

- Tinh chinh va cau trdc lai md hinh nghién vy dya vao viéc thiét ké va phat
trién (tich hop lién tuc cac dinh nghia mé hinh). Lap lai cac budc trén bang

cach cap nhat lai cac mé hinh nghiép vu

Model The
Domain
Refine the
Model
Design/ :
Architecture
DI, AOP, DDD Aglle Project 0sal,
DesignPatterns Management Spring DM
SCRUM, XP
Development / Package Domain
Refactoring Module
Code Unit /Intergration Continuous

Generation Testing Intergration

TDD, Automated
Developer Tests
* Medici Architecture and DDD

Hinh 2- 10 Quy trinh thiét phét trién phan mém theo hwéng DDD
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Chuong 3: Ung dung chién lwec thiét ké hwéng linh vuc trong
viéc xay dung phan mém quan ly tai khoan tap trung theo
hwong dich va microservice

3.1 M0 ta bai toan quan ly tai khoan dung chung tai trwong PHDL Hai Phong

Truong Pai hoc Dan 1ap Hai Phong duoc thanh lap vao ngay 24 thang 09
nim 1997 GS.TS.NGUT Tran Htu Nghi lam hiéu truéng. Cho dén nay Nha
truong da dao tao ra hang nghin cir nhan, k§ su cho ca nuéc. V6i co sd vat chat
khang trang hién dai. Nha truong luén chia dong tin hoc héa cac nghiép vu dao tao
chinh cta nha treong. Trudng PHDL Hai Phong 1a mot trong sé it treong 4p dung
thanh cng bai toan quan 1y ddo tao tin chi mot cach triét dé. Sau 20 nam phat trién
nha truong di khong nging dau tu va phat trién cac ang dung phan mém vao cong
tac quan 1y dao tao c6 nhitng san pham mua caa cac cong ty bén ngoai, cd nhitng
san pham do nha truong xay dung méi mot phan mém lai c6 hé thdng tai khoan
ding riéng. Nhiéu phan mém khéng con c6 thé dap g duoc véi nhitng yéu cau
thue té cua Nha truong. M&i mot sinh vién cd toi 4 dén 5 tai khoan khac nhau dan
dén gay rat nhiéu khé khin cho sinh vién. Bén canh d6 céc ung dung phat trién sau
khong thé ké thira hoic tan dung lai duoc cac ung dung da c6 trudc nén viéc xay

dung phan mém mat nhiéu thoi gian, cong sirc hon.

Monolithic | SOA —,  Microservices

Hinh 3- 5 Qua trinh phat trién cac mé hinh ing dung phan mém cua nha truong

Trude ddy cac phan mém phat trién va chay doc 1ap nhau thanh cac nguyén khoi.
Do d6 viée trao ddi thong tin ciing nhu mé rong tng dung 1a khéng thé. Dix liéu ngay
cang nhiéu dan dén hé théng chay cham va khéng linh hoat. Sau d6 ung dung mé hinh
SOA (Services Orient Achitecture) dbi véi cac tng dung. Tuy nhién véi mé hinh nay

cac dich vu khé c6 thé mé rong.
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Dé xudt gidgi phap cho cac vin dé dit ra:
- Ap dung chién lugc thiét ké hudng mién cho viéc phan tich thiét ké cac bai toan

dao tao cua nha tuong

- Tim hiéu va phat trién cac tng dung cua nha truong tiép can theo md hinh
Microservice (Microservice c6 thé tir mot @ng dung chia nho thanh céc service nho
dé dang mé rong thém céac dich vu mét cach nhanh chéng. Cac dich vu hoat dong
mét cach doc 1ap). Mo hinh Microservice thay thé cho cac phan mém xay dung
theo mé hinh nguyén khéi (monolithic) hay mé hinh kién trac hudng dich vu SOA
(Services Orient Achitecture).

- Xay dung dich vu quan ly tai khoan tap trung cho tat ca cac dbi tuong (sinh vién,
giang vién, can bo, nhan vién..) st dung cac dich vu cua nha truong. Chi can si
dung mot tai khoan cé thé dang nhap vao cac hé thong da dang ky vai cac quyen
quy dinh. Dich vu nay duoc sir dung cho céac dich vu khac trong hé théng. Dich vu
dugc xay dung trén nén tang Webbase d& dang cho viéc bao tri, bao dudng va trién
khai, hd trg ca cac thiét bi mobile.

3.2 Tim hiéu kién tric Microservices

Ung dung quan ly tai khoan tap trung duoc xay dung theo hudng
Microservices. Microservices la kién tric dich vu siéu nhé “Microservice
Architecture” phét trién nhanh chong trong nhiéu nim gan ddy nham mé ta cach
thiét ké phan mém ung dung ma cac dich vu c6 thé trién khai mot cach doc 1ap.
Mic du khong co dinh nghia rd rang vé kiéu kién tric nay, ta van co thé ké dén rat
nhiéu dic tinh chung cua cac to chirc, pham vi nghiép vu, tinh chat quan Iy phan
tan cling nhu dit liéu khi n6i dén microservices.

Nhiéu tap doan nhu Amazon, eBay, Netflix da giai quyét van dé ang dung
mét khdi bang kién tric microservices (nhiéu dich vu nhé). Y tuéng 1a chia nho
rng dung 16n ra thanh céc dich vu nho két ndi véi nhau.

Mbi dich vu nho thuc hién mét tap cac chic ning chuyén biét nhu quan ly
don hang, quan ly khach hang. Mdi dich vu 1a mét tng dung nhé c6 kién trac da
dién 18i 1a business logic két néi ra cac adapter khac nhau. Mot sé dich vu nho 16

ra giao tiép 1ap trinh API cho dich vu nhé khac hay tng dung client goi téi. Khi
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van hanh, mdi dich vu nhé dugc chay trong mot may ao (virtual machine) hoic

Docker container (40 hoa tang ang dung).

-

STRIPE
ADAPTER

API REST REST
GATEWAY APl | PASSENGER API BILLING
MANAGEMENT
:I REST REST
PASSENGER API DRIVER API PAYMENTS
WEB UI MANAGEMENT,
TWILIO
AAAAAA
REST REST
API API
DRIVER TRIP
WEE Ul MANAGEMENT NOTIFICATION

ssssssss

Hinh 3- 6 Microservices cia mét céng ty diéu hanh taxi kiéu Uber, Hailo [13]
MJi viing chirc nang gid duoc thyuc thi béi mot dich vu nhé. Ung dung web
cling c6 thé chia nho hon chuyén cho timg ddi twong nguoi dung (Mot cho hanh
khach taxi, mot cho tai xé). Thiét ké giao dién cho ting ddi twong ngudi ding gidp
t6i wu trai nghiém tét hon, téc dd nhanh hon, dé twong thich hon trong khi chuc
nang toi gian hon.
MJi dich vu dang sau (back end service) 16 ra REST API (hién nay con nhiéu lya
chon khac nhu Google Protobuf, Apache Thrift, Apache Avro ton it bing thong hon
REST JSON)
Cac dich vu s& goi / sir dung API cung cap boi dich vu khéc. Vi du dich vu quan Iy
tai xe st dung Notification Server dé chu dong béo tai xé dang ranh dén khach hang
tiém ning. Phan giao dién (Ul services) s& goi dén céc dich vu khac dé lay dir liéu
hién thi. Hién nay, pattern reactive cho phép dich vu c6 thé thdng bao hoic cha
dong gui dit liéu méi dé giao dién cap nhat. Bac diém cua két ndi gitra cac dich vu
cd thé 1a:
- Synchronous (d6ng bé - goi xong cho)
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- Asynchronous (bat dong bo - goi xong chay tiép. Khi cd két qua thi xu 1y),

Céch goi:

- REST (tap lénh giri qua HTTP dé truy van, thao tac di liéu. Kiéu di lieu XML,
JSON, JSONb)

- RPC (remote procedure call - Iénh goi tir xa. Kiéu dit liéu binary, Thrift, Protobuf,
Avro)

- SOAP (Simple Object Access Protocol)

Mot s6 dich APl REST c6 thé 16 ra cho thiét bi di dong cua hanh khach va tai
xé két néi. Ung dung cua nguoi ding cudi s& khong dugc két ndi truc tiép vao dich
vy dang sau. Thay vao d6 c6 mot cong API (API gateway) dung giira. Cong API ¢6
mét s6 nhiém vu nhu phan tai, luu tam (cache), kiém tra quyén truy cap, do va theo
d6i (APl metering and monitoring).

Kién trGc microservices anh huong 16n dén quan hé ang dung va co so dir
ligu. Thay vi diing chung mét co so dit liéu giira cac dich vy, moi dich vu s& co
CSDL riéng. Cach nay di nguoc lai tap quan tap trung hoéa co so dix liu. Hé qua la
s& ¢ du thira dit liéu, co ché foreign key rang budc quan hé dit liéu khéng thé ap
dung véi bang & 2 co so dit lieu tach biét. Thiét ké nay s& gay séc vi trudc day ta da
qua quen vai md hinh client - server, & d6 co s¢ dir liéu ludn la mét trung tam, tap
hop moi bang. [13]

U'u diém ciia Microservices:

- Giam thiéu su gia ting phuc tap rdi rim hé théng léon.

- Chia nho tng dung mét khoi cong kénh thanh cac dich vu nho dé& quan Iy,
bao tri nang cap, tu do chon, nang cip céng nghé mai.

- Mbi dich vu nho s& dinh ra ranh gigi 1o rang dudi dang RPC hay API huéng
thong digp.

- Microservice thuc day tach rach roi cac khdi chirc nang (loose coupling -
high cohesion), diéu rat kho thuc hién véi ang dung mot khdi. Néu mudn
loose coupling - high cohesion trong tng dung mét khdi, s& phai thiét ké theo

Design Pattern (Gang Of Four) va lién tuc tai cau tric (refactor)
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M3i dich vu nho s& phat trién d& hon, nhanh hon, d& viét mi kiém thir ty
dong.

Mot sé dich vu cd thé thué ngoai phat trién ma van bao mat hé théng - ma
ngudn phan dich vu con lai. Doi phat trién ¢ nhiéu lya chon cdng nghé mai,
framework, CSDL méi, da dang dé nang cap ting dich vu nhé, chon moi
treong tdi wu nhat dé chay. Cac dich vu cé thé bat tit dé kiém nghiém so
sanh A|B, tang toc qua trinh cai tién giao dién. Trién khai déu dan kha thi voi
microservice. Dich vu nho dong goi trong Docker container ¢ thé chuyén tir
moi trudng phat trién sang moi trudng chay that khong phai cau hinh thu

cong lai, khéng phai copy file qua lon.

Nhwoc diém cia microservices:

Nhuoc diém dau tién cia microservices ciing chinh tir tén goi cua no.

Microservice nhan manh kich thuéc nho gon cua dich vu. Mot s6 lap trinh dé xuat

dich vu siéu nho ¢& dudi 100 dong code. Chia qua nhiéu s& dan dén manh mdn, vyun

vit, kho kiém soat. Viéc luu dir liéu cuc bo bén trong nhitng dich vu qua nho s&

khién dir liéu phan tan qua muc can thiét. Nhuoc diém tiép ciia microservice dén tir

dic diém hé théng phan tan (distributed system):

Phai xir ly su cb khi két ndi cham, 18i khi thong diép khong gui dugc hoic
thong diép guri dén nhiéu dich dén vao céc thoi diém khac nhau.

bam bao giao dich phan tan (distributed transaction) cap nhat dir liéu ding
din (all or none) vao nhiéu dich vu nho khac nhau khé hon rét nhiéu, d6i khi
la khong thé so vai dam bao giao dich cap nhat vao nhiéu bang trong mét co
so dir liéu trung tam.

Theo nguyén tic CAP (CAP theorem) thi giao dich phan tan s& khong thé
thoa mén ca 3 diéu kién: consistency (di liéu & diém khéc nhau trong mang
phai gidng nhau), availablity (yéu cau gui di phai c6 phiic dap), partition
tolerance (hé thdng van hoat dong duoc ngay ca khi mang bi 15i). Nhitng
cong nghé co so dir liéu phi quan hé (NoSQL) hay moi gigi thong diép

(message broker) tt nhat hién nay ciing chua vuot qua nguyén tac CAP.
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- Kiém thir ty d6ng mot dich vu trong kién triic microservices d6i khi yéu cau
phai chay ca cac dich vu nho khdc ma n6 phu thudc. Do do6 khi phéan ra ung
dung mét khdi thanh microservices can ludn kiém tra muac d6 rang budc gita
cac dich vu mém déo hon hay citng nhac - 18 thuoc hon. Néu rang budc it di,
I6ng leo hon, ban di dang hudng va nguoc lai.
- Néu céc dich vu nho thiét ké phuc thudc vao nhau theo chudi. A goi B, B goi
C, C goi D. Néu mot mit xich c6 giao tiép API thay ddi, liéu cac mit xich
khac c6 phai thay d6i theo khéng? Néu co thi viéc bao tri, kiém thir s& phuc
tap twong tu wng dung mot khdi. Thiét ké dich vu tot s& giam tbi da anh
huong lan truyén dén cac dich vy khac.
- Trién khai dich vu microservices néu 1am thu cong theo cach da lam véi tng
dung mot khéi phuac tap hon rat nhiéu. Ung dung mot khéi bo sung céc
server méi giéng hét nhau dang sau bo can bang tai. Trong khi & kién tric
microservice, cac dich vu nho nam trén nhiéu may ao hay Docker container
khac nhau, hodc mét dich vu ¢ nhiéu thuc thé phan tan ra nhiéu. Trong dich
vu ddm may, cac may a0, docker container, thuc thé c6 thé linh dong bat tat,
dich chuyén. Vay can thiét phai c6 mot co ché phét hién dich vu (service
discovery mechanism) dé cap nhat tu dong dia chi IP va cong, md ta, phién
ban cta moéi dich vu.
Két luan

Kién tric mot khdi s& hitu hiéu ddi véi tng dung don gian, it chic ning. N6
boc 16 nhiéu nhuge diém khi ang dung phét trién 16n nhiéu chac niang. Kién tric
microservices chia nho kién trdc mot khdi ra cac dich vu nho. Microservices s& hiéu
qua, phd hop cho nhitng tng dung phuc tap, lién tuc phat trién néu duogc thiét ké

dung va tan dung cac cong nghé quan ly, van hanh tu dong.
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3.3 Tim hiéu md hinh Publisher — Subscriber Event

Subscriber

Publisher

Match events
and filters

Subscriber

Publisher

B

Publishing Subscriber

events

Publisher

Subscriber

Publisher

Subscriber

Hinh 3- 7M0 hinh Publisher — Subscriber Events

Subcriber 1

Event A

.

Publisher Suberiber 2
~——
Event B SR

Subcriber 3
~——

Hinh 3- 8 M6 hinh kién truc lién lac
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Khi ung dung duoc chia nho ra thanh cac Service doc lap theo kién trdc
Microservices. Dé dam bao trao doi dit liéu can c6 médt co ché thuc hién dé cac
service it phu thuéc nhau. Trong ¢ng dung nay tac gia xin duoc st dung co ché md
hinh Publisher — Subcriber. Service nay c6 thé day (Pub) cac su kién vao bo dém va
cac Service khac c6 thé lang nghe (listener) va lay vé (Sub).

Hé théng duoc xay dung tu dong, 1a cac service ¢6 thé hoan toan ding ky cac
Publisher hay cac Subscriber su kién.

C6 thé thoa man ca 3 diéu kién: consistency (dit liéu & diém khac nhau trong
mang phai giéng nhau), availablity (yéu ciu gui di phai c6 phuc dap), partition
tolerance (hé thong van hoat dong duoc ngay ca khi mang bi 15i).

3.4 Phan tich va thiét ké yéu cau phan mém hwéng linh vuc

a) Muc dich

Xay dung, thiét ké hé thong quan ly tai khoan tap trung. Voi mot tai khoan
duy nhat nguoi ding cd thé st dung nhiéu tng dung. Bong thoi gidp cho viéc
xay dung, tich hop céac dich vu mai vao hé thong mot cac nhanh chéng, linh
hoat ma khong phai quan tam vé viéc quan ly tai khoan, hay phan quyén cho
nguoi dung.
b) Cac dinh nghia, mo ta

1. Mot nguoi dung chua co tai khoan khi vao trng dung thi phai tao tai khoan

2. Nguoi ding khi tao mot tai khoan méi phai dién cac thong tin co ban nhu:
FirstName, LastName, Email, password. Hé théng AMS s& xac dinh tai
khoan dugc tao cho irng dung ndo va guri vao mail cho nguoi dung duong
dan (URL) d¢ kich hoat tai khoan. Sau khi kich hoat thanh cong nguoi ding
c6 thé truy cap duoc vao ang dung ma hé thdng cho phép.

3. Nguoi dung khi da co tai khoan trén AMS, khi vao tng dung = dang nhap
> Hé théng AMS xac dinh tai khoan va tng dung yéu cau xéac thuc. Néu co
thi AMS s¢ gui lai App mot khoa (token) cho phép tai khoan truy cap vao
ing dung = App s& kiém tra Token. Néu hop 1& s& xac dinh cac quyén cua
tai khoan thao tac trén ng dung d6. Khong hop 1€ s€ khdng cho phép truy

cap vao tng dung.
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4. Khi nguoi ding mubn thay doi mot sé thong tin ca nhan. Nguoi dung s&
dang nhap = bo sung va thay doi mot sb thong tin.

5. Phan quyén cho nguoi dung trén AMS. Trén AMS tai khoan Admin s& c6
quyén quan ly cac nguoi dung va phan quyén.

6. Phan quyén cho tai khoan ngudi ding trén cac tng dung. Admin @ng dung
ding nhap vao chtrc ning quan 1y nguoi dung dé: Tim kiém, dua danh sach
hoic tai khoan nguoi dung vao ng dung, tao nhdm, phan quyén nhém, phan
quyén, khoa tai khoan, loai bo tai khoan ra khoi wng dung.

c) Céc yéu cau nghiép vu
S C o D

Guest /\

\Change password (

_—

[ Change Profile

Admin

Recover password D)

User

Add/Remove User Application roles > <

Add/Remove Application —

Add/Remove User Application Yt /

0

Add/Remove Roles —

Hinh 3- 9 Usecase cua hé thong
d) Nghiép vu, chirc ning (Product Backlog)
- Lakhach thi c6 cac chuc nang (Guest functions):
o Co thé dang ky tai khoan (Register). Khach khi vao tng dung néu chua
c6 tai khoan thi cé thé ding ky. Khi dang ky can phai dién céc thong tin
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nhu: User name, First name, Last name, Email, Password. Néu tai

khoan d ton tai thi thdng bao yéu cau tao tai khoan khac.

- La nguoi dung thi c6 cac chire nang (User functions)

(@)

Login/LogOut: Khi c6 tai khoan ngudi dung c6 thé login vao tng dung
thong qua Username va password, hay c6 thé logout.

Thay doi Profile (Change profile): User login ding nhap vao ang dung
thay ddi cac théng tin ca nhan cua minh nhu: FirstName, LastName,
Email, Password.

Khoi phuc mat khau (Recover password) khi bi mat: Khi nguoi ding
quén mat khau cé thé st dung chirc ning nay dé lay lai mat khau. Hé

thdng s& giri vao email dudng link thay doi mat khau.

- La Admin thi c6 cac chuc nang ( Admin function)

(@)

Tao ngudi dung (Create User): Chi c6 Admin méi c6 thé tao tai khoan
nguoi dung. Céc thoéng tin gom: Username, Firstname, Lastname,
Email, Password

Tim kiém nguoi dung: Tim kiém theo Username, email...

Thém, x0a, stra nguoi dung theo tng dung: Admin thém, x0a, stra User
cho Application.

Géan, g& quyén cho ngudi dung: Admin cd thé gan, g& quyén cua User
ung dung.

Thém, x6a, sira (tng dung (application): Admin c6 thé khai bao thém,
X0a, stra mot g dung

Thém, xda, sira nhom (role): Admin c6 thé khai bao thém, xda, sta
quyén

Khoa tai khoan nguoi dung: Admin cé thé khda, mo khoa tai khoan
nguoi dung cho tng dung.

Theo ddi nhat ky sir dung: Admin cé thé theo di nhat ky sir dung cua

nguoi dung.
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e) Mé hinh kién truc cia hé théng hwéng Microservices

Cassandra

Cuery API

REST API q —} Command Event in fout

Ruby on rails

ProfileService AccountService AuthenticateService ApplicationRoleService

Events DB
Postgresql

Events DB
Postgresql

Events DE
Postgresql

Events DB
Postgresql

Hinh 3- 10M6 hinh kién tric cua hé thong huéng Microservice

Pairmission

Applicabon RolePearmission

ApplicationRole

Accountapplication

Hinh 3- 11 M6 hinh DDD

79



- Ruby on rails: Hé théng duoc xay dung dya trén nén tang cong nghé Ruby
on rails. Ruby On rails 1a mot Framework cho phép phat trién tng dung Web
gom 2 phan co ban:

o Phan ngbn ngir Ruby: “Ruby & mét ngén Idp trinh ma nguon mé, linh
hoat, véi mét s néi bdt vé sy don gian dé dung va hau ich. N6 c6 cl
phap dé doc va dé dang dé viét”.

o Phan Framework Rails bao gém nhiéu thu vién lién két.

- Cassandra: Cassandra la mot quan tri hé co so dir liéu phan tan ma nguoén
mé dugc thiét ké dé xuir Iy mot khdi luong 16n dix liéu gian trai trén nhiéu
node ma van dam bao tinh sin sang cao (Highly Availability), kha ning mé
rong hay thu giam s node linh hoat (Elastic Scalability) va chap nhan mot
s6 151 (Fault Tolerant). N6 duoc phét trién bai Facebook va van con tiép tuc
phét trién va str dung cho mang xa hoi 16n nhat théi gioi nay. Nam 2008,
Facebook chuyén nd cho cong dong ma ngudn mo va dugc Apache tiép tuc
phat trién dén ngay hom nay. Cassandra dugc coi 1a sy két hop cua
Amazon’s Dynamo va Google’s BigTable.

f) ProfileService

Profile Rules:
+ FirstName, LastName, Email khong dugc dé trong va do dai khéng qua 256 ky tu
+ Email la duy nhat, 6 dai khong qué 256 ki tu.

e

+Id +Id

+FirstName +Profile_id
+LastName +JserName

+Email +Password

b o L .

Hinh 3- 12 DDD cua dich vu Profile
Entity: Profile

Value Objects: FirstName, LastName, Email
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Guest L A
Admin

N\

User

Hinh 3- 13Profile Usecase

- M0t Profile dugc dang ky thong qua Guest, hoac Admin.

- Mot User dugc quyén stra thong tin ca nhan ciia minh nhu thay do6i FirstName,
LastName, Email...

- Amin c6 quyén chinh sira théng tin ca nhan cua User.

Profile Command Events:

- Pang ky mot tai khoan nguoi dung (RegisterAccount): Khi dang ky mot tai
khoan s€ xay ra cac Event sau:

o ProfileCreate:Guest/Admin({id:1,FirstName:’Do Van’, LastName:
’Hung’,Email: "hungdv@gmail.com’})

o AccountCreate:Guest/Admin({id,Profile_id,UserName: hungdv’,password:’
123654°})

- Thay d6i thong tin Profile (ChangeProfile): Khi mot User/Admin mudn thay doi
thong tin c& nhan cua mot tai khoan. User chi duoc phép thay doi thong tin cua
minh. Cac Event xay ra:

o ProfileUpdate:User/Admin({FirstName:’"Nguyen Van’, LastName: 'Hung’,
Email:hungdv@gmail.com})
- Xo6a mot Profile(Remove Profile). Admin c6 thé x6a mét Profile nguoi dung:

Céc Event xay ra:
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o ProfileRemove:Admin({id:1})
o AccountRemove:Admin({Profile_id:1})
o AccountApplicationRoleRemove:Admin({Account_id:}

g) AccountService

Account

+|d
+Profile_id
+UserName
+Password

L "

Hinh 3- 14DDD Account

Account Rules:

+ Mot Username can phai c6 mot Profile.

+ UserName khong duoc dé trong va do dai khdng qua 256 ky tu

+ Password khong duogc phép trung véi Username, do dai 1a 6 ky tu tro 1én
Entity: Account

Value Objects: Password

Ai RegisterAccount

Guest L

/_\ A
User J

RemoveAccount

Hinh 3- 15 Account Usecase
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User (System Administrator) System

Screen1: Create User

Type-in user details ’
Save } >{ Validate user details )

Screen?2: Error message

Create user >

{ Grant previleges

Screen#3: Confirmation

Hinh 3- 16 Tgo tai khoan nguoi dung
- Guest/Admin c6 thé dang ky tai khoan nguoi ding.
Account Command Events:
- Dang ky mot tai khoan nguoi dung (RegisterAccount): Khi dang ky mot tai
khoan s€ xay ra cac Event sau:
o ProfileCreate:Guest/Admin({id:1,FirstName:’DoVan’,LastName:
’Hung’, Email:’hungdv@gmail.com’})
o AccountCreate:Guest/Admin({id,Profile id,UserName: hungdv’,pass
word:’123654°})
- Thay dbi mat khau nguoi dung(ChangePassword): User/Admin cé quyén
thay d6i mat khau. Cac Event sau:
o AccountChangePassword:User/Admin({UserName: hungdv’,

Password:New password })
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- Xéa mot tai khoan Account(Remove Account). Admin c6 thé x6a mot tai
khoan nguoi dung: Cac Event xay ra:
o ProfileRemove:Admin({id:1})
o AccountRemove:Admin({Profile_id:1})
o AccountApplicationRole:Admin({Account_id:}
h) Authenticate Service

+Id
+Profile_id

+Id
+Application_id
+RolePermission_id

+UserName
+Password

AccountAppcationRole

+|d
+Account_id
+Status
+Validate

Hinh 3- 17M6 hinh DDD cua dich vu Authenticate
Authenticate Rules:
+ Mot tai khoan s& ¢6 nhiéu quyén.
+ MJdi quyén déu c6 Validate (Yes/No) dugc phép hay khong.
+ Can phai ton tai ngudi dung va quyén caa ang
Value Objects: Status, Validate

i Grant Privilege

Admin

Revoke Privilege

Hinh 3- 18Authenticate Usecase
Authenticate Command Events:
- Khi Admin Thém quyén cho nguoi dung (Gant privilege): Cac Event xay ra:
o AccountApplicationRoleGrantPrivilege:Admin({Account_id:1,Applia
ctionRole_id:2})
- Khi Admin g& quyén cta nguoi ding (Revoke privilege): Cac Event xay ra:
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o AccountApplicationRoleRevokePrivilege:Admin({Account_id:1,Appl
lactionRole_id:2})

i) Application Role Service

Role

+|d
+ApplicationName

+|d
+RoleName

+|d
+PermissionName

Role_Permission
+Id

. +Role_id
AppcationRole —
SN0 +Permission_id

+Id

+Application_id
+RolePermission_id

Hinh 3- 19M6 hinh DDD cua dich vu ApplicationRole

Application Rules:
+ Admin ¢6 quyén thuc hién cac thao tac nay
Entity: Application, Role, Permission

Value Objects: RolePermission, ApplicationRole

Q Add/Remove Application
/\ )
Admin
— > Add/Remove Role
> Add/Remove Permission
S > Add/Remove RolePermission

Add/Remove ApplicationRole

Hinh 3- 20 M6 hinh DDD cua ApplicationRole
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ApplicationRole Command Events:

Khi thém mot application (AddApplication). Cac Event xay ra:
o ApplicationCreate: Admin({id:1,Applicationname:’ Account
Management System’})
Khi x6a mot Application(RemoveApplication) cac Event xay ra:
o ApplicationRemove:Admin({id:1})
o ApplicationRoleRemove: Admin({Application_id:1})
Khi thém mot Role cac Event xay ra:
o RoleCreate:Admin({id:1, Rolename:’Student’})
Xoba Role cac Event xay ra:
o RoleRemove:Admin({id:1})
o RolePermissionRemove:Admin({Role_id:1})
Thém cac quyén cho nhém (AddRolePermission): Céac Event:
o RolePermissionCreate: Admin({id:, Role_id:, Permission_id:})
X6a mot nhom quyén (RemoveRolePermission):Cac Event xay ra:
o RolePermissionRemove:Admin({id:})
Thém mot nhém quyén cho tng dung(AddApplicationRole): Cac Event:
o ApplicationRoleCreate: Admin({id:,Application_id:,
RolePermission_id:})
X6a mot nhdm quyén cua tng dung (RemoveApplicationRole):Céac Event
xay ra:

o ApplicationRoleRemove:Admin({id:})
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3.5. Cai diit va danh gia phan mém thir nghiém

Command RegisterAccount.

10.1.0.192/Profie wBe ¥ 40
This XML file does not appear to have any style information tated with it. The d tree is shown below.
—<migration urlid="http://10.1.0.192/Profile/RegisterAccount">
—<component type="Application" context="ProfileCreat">
<displayName>ProfileCreat</displayName>
—<role role="ProfileCreat">
= <rules>
- <item text="Profile Creat" id="ProfileCreat">
<item text="1001024" id="ID"/>
<item text="Hung" id="FirstName"/>
<item text="Doan Quang" id="LastName"/>
<item text="hungdq@hpu.edu.vn" id="Email"/>
</item>
</rules>
<role>
</component>
—<component type="Application" context="AcountCreat">
<displayName>AcountCreat</displayName>
—<role role="Data">
= <rules>
—<item text="Acount Creat" id="AC">
<item text="11112" id="ID"/>
<item text="1001024" id="ProfileID">
<item text="hungdq@hpu.edu.vn" id="UserName"/>
<item text="e10adc3949ba39abbe56e057f20f883¢" id="PassWord"/>
</item>
</rules>
</role>
</component>
</migration>
Hinh 3- 21 Register Account
Command change password
http://10.1.0.192/Pro ¢ Q Search wE ¥4 09 =

This XML file does not appear to have any style information 1ated with it. The d tree is shown below.

—<migration urlid="http://10.1.0.192/Profile/ChangcePassword">
—<component type="Application" context="ChangcePassword">
<displayName>Changce Password</displayName>
—<role role="ChangcePassword">
—<rules>
—<item text="Changce Password" id="ChangcePassword">
<item text="1001024" id="ID"/>
<item text="hungdq@hpu.edu.vn" id="User"/>
<item text="e4d9ce4f01eb71bebb26bdc299¢2a727" id="Password"/>
</item>
</rules>
</role>
</component>
</migration>

Hinh 3- 22 Change password

Command ProfileRemove
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€ httpy//10.1.0.192/Prof

This XML file & to have any style informati 2 sthit The

€ QSearch

wBe ¥ A0

~<migration urlid="http://10.1.0.192 Profile RemoveAccount">
—<component type="Application" context="RemoveAccount™>

~<role role="ProfileRemove">
—<rules>
—<item text="Profile Remove" id="ProfileRemove™>
<item text="11112"id="ID">
<item>
<'rules>
<role>
</component>
—<component type="Application” context="AcountRemove">
<displayName>AcountRemove</displayName>
- <role role="Data™>
—<rules>
—<item text="Acount Remove" id="AcountRemove">
<item text="1001024" id="ProfileID">
<item>
</rules>
<role>
</component>
—<component type="Application” context="AcountApplicationRole™>
<displayName>A i isplayName>
~<role role="Data™>
~<rules>
—<item text="Acount Application Role" id="AcountApplicationRole™>
<item text="1001023" id="AccountID">
<item>
<rules>
<role>
</component>
</migration>

Hinh 3- 23 Xéa m¢t Profile

88




Danh sach cac Events

This XML file does not appear to have any style i i iated with it. The d tree is shown below.

— <migration urlid="http://10.1.0.192/Profile/Event">
— <component type="Application” context="Event">
<displayName>Event</displayName>
—<role role="Event">
—<rules>
— <item text="Event" id="ProfileCreat">
<item text="1" id="ID"/>
<item text="ProfileCreat" id="EventName"/>
<item text="{1001024:Hung''Doan Quang"'hungdq@hpu.edu.vn'}" id="Data"/>
<item text="Profile Creat" id="MetaData"/>
<item text="2016-12-13 17:45:49" id="CreatedAt"/>
<item>
</rules>
</role>
</component>
— <component type="Application" context="Event">
—<role role="Event">
—<rules>
— <item text="AccountCreat"” id="AccountCreat">
<item text="2" id="ID"/>
<item text="AccountCreat" id="EventName"/>
<item text="{11112:1001024:"hungdq@hpu.edu.vn'-'e10adc3949ba59abbe56e057f20f883e'}" id="Data"/>
<item text="Account Creat" id="MetaData"/>
<item text="2016-12-13 09:43:49" id="CreatedAt"/>
<item>
</rules>
</role>
</component>
— <component type="Application" context="Event">
—<role role="Event">
—<rules>
— <item text="Event" id="AcountChangcePassword">

<item text="3" id="ID"/>
</component>

— <component type="Application" context="Event">
—<role role="Event">
—<rules>

— <item text="Event" id="AcountChangcePassword">
<item text="3" id="ID"/>
<item text="AcountChangcePassword" id="EventName"/>
<item text="{1001024-"hungdq@hpu.edu.vn''e4d9ce4f01eb71bebb26bdc299e2a727'}" id="Data"/>
<item text="Changce Password" id="MetaData"/>
<item text="2016-12-13 10:43:49" id="CreatedAt"/>

</item>
</rules>

— <component type="Application” context="Event">
—<role role="Event">
— <rules>
— <item text="Event" id="ProfileRemove">
<item text="4" id="ID"/>
<item text="ProfileRemove" id="EventName"/>
<item text="{1001024}" id="Data"/>
<item text="Profile Remove" id="MetaData"/>
<item text="2016-12-13 15:43:49" id="CreatedAt"/>
<item>
</rules>
</role>
</component>
— <component type="Application" context="Event">
—<role role="Event">
—<rules>
— <item text="Event" id="AccountRemove">
<item text="5" id="ID"/>
<item text="AccountRemove" id="EventName"/>
<item text="{1001024:}" id="Data"/>
<item text="Account Remove" id="MetaData"/>
<item text="2016-12-13 17:43:49" id="CreatedAt"/>
</item>
</rules>
~Iealanes-
— <item text="Event" id="AccountApplicationRole">
<item text="5" id="ID"/>
<item text="AccountApplicationRole” id="EventName"/>
<item text="{1001024:}" id="Data"/>
<item text="Account Application Role" id="MetaData"/>
<item text="2016-12-13 17:43:49" id="CreatedAt"/>
</item>
</rules>
</role>
</component>
</migration>

Hinh 3- 24 Céac Envets
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CAu tric thu muc;

= EANTuyendv LuanVan MicreSVCib demaintProfilert -
Eile Edit 5Selection Find Miew Gotoe JTeools Proje
FOLDERS
¥ = MicroSVC
w [= app
= [ assets
p [ contrallers
» [0 helpers
= [ mailers
b [ models
- [ views
> [ bin
» [ config
> O db
p [ lib
e [ leg
= O public
» [ test
» [0 vendor
[ .ogitignore
travis.yml
config.ru
Gemfile
Gemfile.lock
LICEMSE
Rakefile
README.md

BEODEEEE

Hinh 3- 25 Cdu trdc the muc code chwong trinh
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Models:

E EfTuyendviLuanVan\MicroSVChapp\models\ Profilerb = (MicroSVC) - Sublime Text (UNREGISTERED)
File Edit Selection Find View Gote Tools Project Preferences Help
FOLDERS
¥ = Microsvc
¥ = app Profile < Activ
» [J assets
» [ controllers
» [ helpers
» [ mailers
v &= models
[ concerns
Account.rb
AccountApplicationRaole.rb
Application.rb
ApplicationRole.rb
Permission.rb

events.rb

Role.rb
RolePermission.rb
p [ views
Hinh 3- 26 Danh sach cac Model

Domain:
+ Profile.rb
module Domain
class Profile
include AggregateRoot
AlreadySubmitted = Class.new(StandardError)
ProfileExpired = Class.new(StandardError)

def submit(ld, FirstName, LastName, UserName, LastName, Email, Password)
raise AlreadySubmitted if state == :submitted
raise ProfileExpired if state == :expired

apply Events::ProfileSubmitted.new(data: {id: id, FirstName: FirstName, LastName: LastName,
Email: Email, Password: Password})

end

def expire

raise AlreadySubmitted unless state == :draft
apply Events::ProfileExpired.new(data: {id: id})
end

def apply_Profile_submitted(event)

@id = event.data[:id]

@Firstname = event.data[:Firstname]
@Lastname = event.data[:Lastname]

@Email= event.data[:Email]

@state = :submitted

end

def apply_Profile_expired(event)

@state = :expired

end

end

91




end

+ Events.rb

module Events

ProfileCreate = Class.new(RailsEventStore::Event)

AccountCreate = Class.new(RailsEventStore::Event)

ProfileUpdate = Class.new(RailsEventStore::Event)

ProfileRemove = Class.new(RailsEventStore::Event)

AccountRemove = Class.new(RailsEventStore::Event)
AccountChangePassword = Class.new(RailsEventStore::Event)
AccountApplicationRoleRemove = Class.new(RailsEventStore::Event)
AccountApplicationRoleGrantPrivilege = Class.new(RailsEventStore::Event)
AccountApplicationRoleRevokePrivilege = Class.new(RailsEventStore::Event)
ApplicationCreate = Class.new(RailsEventStore::Event)

ApplicationRemove = Class.new(RailsEventStore::Event)
ApplicationRoleRemove = Class.new(RailsEventStore::Event)

RoleCreate = Class.new(RailsEventStore::Event)

RoleRemove = Class.new(RailsEventStore::Event)

RolePermissionCreate = Class.new(RailsEventStore::Event)
RolePermissionRemove = Class.new(RailsEventStore::Event)
ApplicationRoleCreate = Class.new(RailsEventStore::Event)
ApplicationRoleRemove = Class.new(RailsEventStore::Event)

end

+ Event_store_setup.rb

module EventStoreSetup
def event_store
@event_store ||= RailsEventStore::Client.new.tap do |es|
es.subscribe(Denormalizers: :ProfileCreate.new, [Events::ProfileCreate])
es.subscribe(Denormalizers::AccountCreate.new, [Events::AccountCreate])
es.subscribe(Denormalizers: :ProfileUpdate.new, [Events::ProfileUpdate])
es.subscribe(Denormalizers: :ProfileRemove.new, [Events::ProfileRemove])
es.subscribe(Denormalizers::AccountRemove.new, [Events::AccountRemove])
es.subscribe(Denormalizers::AccountChangePassword.new,

[Events::AccountChangePassword])
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es.subscribe(Denormalizers:

:AccountApplicationRoleRemove.new,

[Events::AccountApplicationRoleRemove])

es.subscribe(Denormalizers:

:AccountApplicationRoleGrantPrivilege.new,

[Events::AccountApplicationRoleGrantPrivilege])

es.subscribe(Denormalizers:

:AccountApplicationRoleRevokePrivilege.new,

[Events::AccountApplicationRoleRevokePrivilege])

en

end

es.subscribe(Denormalizers:
es.subscribe(Denormalizers:
es.subscribe(Denormalizers::
es.subscribe(Denormalizers:
es.subscribe(Denormalizers::
es.subscribe(Denormalizers::
es.subscribe(Denormalizers:

es.subscribe(Denormalizers:

d

:ApplicationCreate.new, [Events::ApplicationCreate])

:ApplicationRemove.new, [Events::ApplicationRemove])

RoleCreate.new, [Events::RoleCreate])

:RoleRemove.new, [Events::RoleRemove])

RolePermissionCreate.new, [Events::RolePermissionCreate])

RolePermissionRemove.new, [Events::RolePermissionRemove])

:ApplicationRoleCreate.new, [Events::ApplicationRoleCreate])
:ApplicationRoleRemove.new, [Events::ApplicationRoleRemove])
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Panh gia va két luan

Chién lugc phan tich thiét ké hé théng phan mém theo linh vyc 1a mét hudng

di méi va gan day duoc ¢ng dung rong réi. Théng qua luan vin toi mudn tap trung

nghién ctru, xay dung va phat trién mot hé thdng quan ly tai khoan tap trung AMS

sir dung phan tich theo linh vuc DDD, cling véi viéc chia hé thdng thanh cac nhiéu

céc dich vu theo huéng Microservice dam bao cho kha nang phat trién mé rong lau

dai. Mot sé diém chinh luan vin di dat duoc cu thé nhu sau:

Nghién ctru tong quan cac chién lugc phan tich thiét ké phan mém hién nay.
Pé xuit vé chién luoc thiét ké hudng linh vuc va mot s6 quy trinh phat trién
phan mém theo hudng linh vuc.

Tim hiéu md hinh phan mém huéng dich vu Microservice, nén tang
framework Ruby on Rails.

Ap dung vao bai toan quan ly tai khoan tap trung caa truong PH Dan lap Hai
Phong.

Xay dyng phan mém AMS trén nén Ruby on Rails

Mot s6 hudng nghién ciu tiép theo co thé phat trién I

Phét trién tiép cac dich vu st dung AMS
Hoan thién viéc phan tich theo hudng linh vuc cho cac dich vu quan ly

truong hoc.
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