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MO DAU
Tinh cap thiét caa dé tai

Kién tric hudng vi dich vu (Microservice Architectuaral Style - MAS) 1a
mot cach xay dung hé théng ph?m mém. Mot hé théng vi dich vu bao gém nhiéu
dich vu nho ma giao tiép v6i nhau qua mang. Mdi dich vu c6 mot vong doi phat
trién phén mém riéng biét. Pé lam viéc mét cach chinh xac, cac dich vu nay
phai phu thudc vao nhau.

Pé danh gia loi thé cta hé thong vi dich vu luan van da nghién ctru va xay
dung mot nguyén mau — mot san phém phén mém dua trén hé théng vi dich vu.
Mau duoc xay dung dya trén mot chic niang da tén tai cua hé théng ban hang
“Customer Sales System” (KSS) cua cong ty Alm Branch. Thong qua nguyén
mau, lun vin s& nghién ctru cac cach dé cai thién va dat dugce do sin sang cao
v6i chi phi bao tri thap.

Tong quan vé van dé nghién ciu

Luan van thac si nay s& nghién ctru cac chién luge vé do san sang va bao
tri trong mot hé théng microservice. Mot nguyén mau microservice nhé duoc
xay dung dua trén mot chirc nang thuc té “create meeting from absalon”nam
trong hé théng nguyén khéi vé quan 1y ban hang (KSS) cia Alm Brand.
Nguyén mau nay s& 1a nén tang cho viéc nghién ctru cac cach thirc dam bao do
san sang trong nhitng hé thdng co tinh roi rac cao.

Muc dich, ddi twong, pham vi va phwong phap nghién ciu

Phuong phép chinh dugc thyc hién trong luan van thac si nay 1a st dung
mo hinh lip di 1ip lai viéc tao nguyén mau. Qua trinh nay sé gitp t6i co kinh
nghiém nhanh hon khi tiép can kiéu kién trac microservice, cung véi do cac van

deé nodi1 bat cling duogc xac dinh sém dé xem xét.
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CHUONG I. TONG QUAN VE HE THONG VI DICH VU

1.1 Giéi thiéu vé hé théng vi dich vu

Hé thong vi dich vu (Microservice System — MS) d4 ndi 1én trong vai nim qua
dé mo ta mot cach dic biét cua thiét ké cac ung dung phﬁn mém nhu 1 mot hé
thong cac dich vu duoc trién khai doc 1ap va giao tiép v4i nhau qua mang.

1.1.1 Pdc diém cia hé théng vi dich vu (Microservice System)
a, Puoc cdu thanh tir cde dich vu
b, Puoc t6 chire dwa trén cdc giao dich
¢, Microservice la mét san pham khéng phai la mét dw dan
d, Dir lieu duwoc quan ly khong tdp trung (Decentralized)
e, Da ngon ngir
£, Trién khai lién tuc
g, Khép kin
h, Lién lac ngoai dich vu
i, Neuyén tdc chuyén biét
1.1.2 Uu diém ciia kién triic hé thong vi dich vu
- Giam thiéu su gia tang phuc tap rdi ram hé thong 16n
- Chia nhé ung dung mét khéi cong kénh thanh céc dich vu nho dé quan
ly, bao tri ndng cap, tu do chon, nang cap cong nghé méi
- Mbi dich vu nhé sé& dinh ra ranh giéi rd rang dudi dang RPC hay API
hudong thong diép
1.1.3 Nhwoe diém ciia kién triic hé thong vi dich vu
Nhuoc diém dau tién ctia microservices cling chinh tir tén goi ctia nod.
Microservice nhan manh kich thudc nho gon cua dich vu. Mot ) lap trinh dé

xuat dich vu si€u nhé cd dudi 100 dong code. Chia qua nhi€u s€ dan dén manh
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mun, vun vat, khé kiém soat. Viéc luu dir liéu cuc bd bén trong nhirng dich vu
qua nho sé& khién dir liéu phan tan qua mirc can thiét.

1.2 So sanh kién truc vi dich vu véi kién trac lién quan

1.2.1 Kién triic hé thong nguyén khéi (Monilithic System)

a, Mot co so ma ngué‘n

b, Ngén ngir cu thé

¢, Mo rong ngang

d Kién triic 3 lop

e, Tién trinh don

f. Cdc thanh phan dan xen

g, Vong doi trién khai dai
1.3 M® hinh nguyén mau

- Nghién ctru chién luge dam bao do sin sang cho h¢ théng vi dich vu st
dung kién trac vi dich vu.

- Nghién ciru chién luwoc thay doi gilp giam thiéu chi phi bao tri thong

qua vi¢c thiét ké va cai dat mdt nén tang vi dich vu chung nao do.

1.4 Cac dic trung cia giao dich trong hé thong phan tan

St dung giao dich (transactions) trong cac hé thong n-16p truyén thong
nhu 14 hé théng nguyén khéi 1a twong d6i don gian. Khi chia mot hé thong nhu
vay thanh cac dich vu dgc 1ap nhu la cac microservices, s€ co nhiéu van dé can
xem xét dén.
1.4.1 M6 hinh “hai giai doan”

Mot giai phap duoc st dung rong rai la st dung xac nhan thuc hién “hai
giai doan”, thanh phan diéu phdi dau tién s& kiém tra néu tat ca cac dich vu

tham gia d4 san sang xac nhan thuc hién (commit). Trén co so két qua bo phiéu
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ctia cac dich vu dé dam bao tinh théng nhat dé huy bé hodc xac nhan thuc hién

vO1 tat ca cac dich vu.

1.4.2 M6 hinh Saga

Mot giai phap khac dé dat dugc sy nhat quan gitra cac dich vu la st dung
mo hinh Saga.

Trong mo hinh nay chira mot dich vu diéu phdi, 1 thanh phan chinh c6
trach nhiém kiém soat sy tham gia cta cac microservice. M6 hinh nay duoc ap
dung theo nguyén tic, tat ca cac dich vu tham gia vao qua trinh xir Iy mot hanh
déng déu co hoat dong dén bu. Khi mét hoic nhiéu dich vu tham gia that bai
khi xtr 1y, dich vu diéu phdi s& yéu cau cac dich vu con lai thue hién hoat dong

bdi thudng twong tng.

1.4.3 Mé hinh dit ché (Reservation)
M6 hinh dat chd 1a giai phap thir ba dé dat dugc su nhit quan giira cac
dich vu. Khong giong véi mo hinh Saga, mo hinh dit chd khong chira mot

thanh phan diéu phdi trung

1.5 Két luan chwong 1

Chuong 1 da dua ra dugc cac khai ni¢ém chung nhét va cac dic diém vé hé
thong vi dich vu ciing nhu hé théng nguyén khéi. Ngoai ra, chuong I con néu
lén duoc muc dich xay dung moé hinh nguyén mau ciing nhu dua ra mot mo
hinh nguyén mau duoc xay dung mdt cach tuan tu 1ap di ldp lai dugc st dung
xuyén sudt luan vian. Pong thoi, chuong I ciia luan vin di dua ra cac loai giao

dich phan tan dé lam nén tang cho su phan tich hé thong ctia chuong II.
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CHUONG II.GIA| PHAP MO HINH HOA HE PHAN TAN
VOI KIEN TRUC VI DICH VU

2.1 Mo hinh héa cac dich vu

Nguyén mau 13 san pham phan mém cudi cung cta luan van thac s§ nay.
Thong qua nguyén mau, luan vin s& nghién ctru cach cach dé cai thién va dat
dugc do san sang cao, chi phi bao tri thdp. Trong qua trinh phat trién nguyén
mau, vin dé can xem xét vé lam thé nao dé dat duoc két qua mong mubn vé do
san sang va chi phi bao tri s& duoc trinh bay chi tiét va cic giai phap dugc lua
chon cai dat duoc coi 12 mot phan cua nguyén mau. Chirc ning “create meeting

from Absalon’ hién tai s€ bao gém mot sb microservice tiém nang.
2.2 Giai phap tich hop trong hé phan tan véi kién truc vi dich vu

2.2.1 Phdn tich kién trac hé théng ban hang (KSS)

Thanh phan may chit KSS 13 mét phan trong mot hé théng tng dung 16n
hon 13 hé thong ban hang KSS hién dang duogc khai thac. Hé thong ban hang
(KSS) Ia cong cu chinh dugc st dung boi cac giao dich vién tai cac trung tdm
tiép thi qua dién thoai cua Alm Brand.

a, May chu KSS

May cha KSS 14 thanh phan chinh va 1a backend ctia hé thong KSS. N6
cung cap tt ca cac chirc nang thong qua danh sach cac web services. Tét ca cac
yéu cdu va tuong tac (ndi bd va tir bén ngoai) voi hé thong KSS déu théng qua
thanh phan may cha KSS.

b, Absalon

Absalon 1a mgt irng dung frontend va la cong cu chinh dugc st dung ctua
cac dai 1y bao hiém. N6 chira mot thanh phan KSS chuyén dung dé tich hop véi
may chu KSS cung cép chirc nang hién thi, stra ddi lich cua cac dai ly KSS va

thong tin vé khach hang.
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2.2.2 Phdn tich thanh phdn chikc ning “Create meeting from Absolon”

Chtrc nang “Create meeting from Absalon” 1a mdt trong nhitng chirc nang
phtc tap nhat va co tic dong tdi hau hét cac thanh phan trong hé thong KSS. N6
cling 1a mot trong nhitng chirc ning st dung dau tién va 13 chic ning chinh khi
mot ngudi dung tuong tac v6i hé thong. Do vay chic ning nay 13 mot Gng cir
vién 1y twong cho viéc tao nguyén mau thir nghiém.

Nhiém vu rd rang cua chirc nang nay la tao ra mét cuoc hop va dat mot cudc
gip trong lich cta cac dai Iy bao hiém trén ca hé thong lich cua hé théng Notes
va KSS. Luu y 1 “Create meeting from Abasalon” ¢6 thé duoc khoi tao tir ca
02 hé thdng 12 Absalon 1an KSS mobile.

“Create meeting from Abasalon” dugc khoi tao bing cich goi web
services v&i tén goi la: AbsalonFactoryWS.bookMeeting. Cac chirc ndng chinh
cua “Create meeting from Abasalon” dugc mé ta nhu sau:

1. Luwu dir liéu (Persist)

Tao cugc hen (CreateAppointment
Tao cugc hen (CreateAppointment
Hop nhat (Merge

Khéi tao cugc gap (InitiateMeeting
Tao thw moi (PrintGenericlLetter
Gtri the moi (SendEmail

Ghi nhan su kién (SetHaendelse)

© 0o N o a bk~ DD

Luwu dir liéu (Persist)

10. Thém cudc gap (Insert)

2.2.3 Phén tich nguyén mdu h¢ thong KSS
a, Kién triic thanh phan trong nguyén mau cia hé thong KSS
b, Kién triic va khung hé thong KSS

v’ Kién tric céc thanh phdn thu vién ding chung
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v Kién tric cac thanh phan thu vién co sé

v’ Kién tric céc thanh phdn Microservice va May chi KSS
¢, Giao thirc ddt ché véi Microservice cho hé théng KSS
2.2.4 So dé I6p chi tiét
2.2.5 Biéu do tuan tuw

2.3 Két luan chwong 2

Mot muc tiéu ctia nguyén mau 1a xdy dung lai mot phan ciia phién ban
dang hoat dong hi¢én tai cua chirc nang “create meeting from Absalon”. Va
trong sudt qua trinh d6, dong thoi xdy dung mot khung lam viée (framework)
micrsoservice chung va mét giao thirc c¢6 thé ap dung dap tmg nhu yéu ciu cia

Alm Brand
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CHUONGIII. CAIPAT VA THU NGHIEM
3.1 Cai dat cac vi dich vu
3.1.1 Apache Kafka

3.1.2 Cai dat cac dich vu

a. Producer Kafka, dudi day 1a doan ma nguon dé phat trien mot producer

private ProducerConfig getKafkaProducerConfiguration() {
Properties props = new Properties();
props.put("metadata.broker.list", "ubuntu:9092");
props.put("serializer.class", "kafka.serializer.StringEncoder");
props.put("zookeeper.session.timeout.ms", "5000");
props.put("request.timeout.ms", "5000");
props.put("request.required.acks", "1");
props.put("auto.commit.interval.ms", "1000");
returnnew ProducerConfig(props);

}

don gian dé phan phat thong diép vin ban toéi mot hang doi Kafka.

b. Kafka Consumer

Kafka Consumer dugc bat dau nhu mot ludng chay riéng biét véi mot

vong 1ap vo han lang nghe cac thong diép méi.

- Cau hinh consumer: Poan ma duéi ddy 1a cau hinh cho consumer.
Péi tugng consumer két noi tdi mot may chi zookeeper (trung gian),
6 chtrc nang phan.

- Lép Cosumer: Lop consumer dudi ddy thé hién ma ngudn day du
phién ban dau tién cua nguyén mau Kafka consumer. Vi két qua dau
ra don gian 1a hién thi bat ky thong diép nao lay tir hang doi
“verification-topic” dugc l6p producer sir dung dé phan phat thdng

diep
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3.2 Cau hinh lép Cache
CAu hinh 16p Cache duogc thuc hién theo cach sau day:

publicclass Cache {

privatestatic Cache 1instance;
private List<Reservation>reservationCache;

private Cache() {}

publicstatic Cache getInstance() {
if(instance == null) {
instance = new Cache();
}

returninstance;

}

private List<Reservation> getRequestEventCache() {
if(reservationCache == null) {
reservationCache = new ArraylList<Reservation>();
}

returnreservationCache;

}

publicvoid insert(Reservation reservation) {
getRequestEventCache().add(reservation);

}

publicvoid update(Reservation reservation) {
for(Reservation reservationl : getRequestEventCache()) {
if(reservationl.getUuid().equals(reservation.getUuid())) {
reservationl.setApplication(reservation.getApplication());
reservationl.setData(reservation.getData());
reservationl.setEntryDate(reservation.getEntryDate());
reservationl.setPrimaryKey(reservation.getPrimaryKey());
}
}
}

publicvoid remove(String uuid) {
Reservation reservation = getByCorrelationId(uuid);

if(reservation != null) {
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3.3 Cai dat thuc hién MicroserviceWrapper.onMessage

Duéi day 1a phuong thire chinh trong khung (framework) microservice ,
phuong thic onMessage. N6 xir 1y tat ca cac thong diép nhan dugc trong
framework. Tai dy cac thong diép duoc phan tich dé xac dinh loai thong diép.

Sau d6 phuong thirc onMessage s€ goi phuong thic xu 1y tuong Ung

@Override
publicfinalvoid onMessage(String message) throws SystemException {

JsonObject jsonObj = null;

ConfirmationEvent confirmationEvent = null;
ResponseEvent responseEvent = null;
RequestEvent requestEvent = null;
// Will happen if the message can't be passed to a JsonObject.
try {
jsonObj = new Gson().fromJson(message, JsonElement.class).getAsJsonObject();
} catch (Exception e) {
requestEvent = new RequestEvent(); // Dummy - Event is an abstract class, to
one
// of the others must do.
requestEvent.setJson(message);
handleEvent(requestEvent, false);
return;

if (jsonObj.get("reserveKey") != null) {
confirmationEvent = new GsonUtils<ConfirmationEvent>().fromJSON(message,

ConfirmationEvent.class);
confirmationEvent.setJson(message);
if (jsonObj.getAsJsonObject("object") != null) {
confirmationEvent.setObject(jsonObj.getAsIsonObject("object"));

handleEvent(confirmationEvent, true);
} elseif (jsonObj.get("resultCode") != null) {
responseEvent = new GsonUtils<ResponseEvent>().fromJSON(message,
ResponseEvent.class);
responseEvent.setJson(message);
if (jsonObj.getAsJsonObject("object") != null) {
responseEvent.setObject(jsonObj.getAsIsonObject("object"));
¥
handleEvent(responseEvent, true);
} elseif (jsonObj.get("responseQueue") != null) {
requestEvent = new GsonUtils<RequestEvent>().fromJSON(message,
RequestEvent.class);
requestEvent.setJson(message);
if (jsonObj.getAsJsonObject("object") != null) {
requestEvent.setObject(jsonObj.getAsIsonObject("object"));

}
handleEvent(requestEvent, true);
} else {
logger.error("Unknown message: " + message);
}
}
handleEvent.

3.4 Trién khai thanh phan xi ly ngat
Thanh phan xir Iy ngat dugc phat trién nhu mot phan cua lan thuc hién

dau tién. Lép - CircuitBreaker
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Pay 13 interface s& dinh nghia cac chirc ning cta thanh phan xir 1y ngat

- Lop CircuitBreakerImpl
Khi yéu cau da duoc xtr Iy xong, ludng (thread) s& dugc ngat.
3.5 Cai dit hé thong
3.5.1 Cai dat may chai va nguyén méu
3.5.2 Cai dat moi trwong JDeveloper cria Oracle
3.5.3 Cai dat Kafka (May o)
3.5.4 Cai dgt RabitMQ
3.5.5 Cai dat SoapUl
3.5.6 Cai dat Database — MySQA
3.5.7 Chay chirc nang

3.6 Két luan chwong 3

Chuong 3 da nghién ctru va trinh bay phuong phap cai dat cac dich vu theo
cac budc mot cach chi tiét va rd rang nhat. Ngoai ra, Chuong 3 con nghién ciru
cach chay cac chirc nang va trién khai cac thanh phan xir 1y ctia hé théng vi dich

vu.
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KET LUAN

1. Két qua dat dwoc

Luan vin d3 phat trién mot phién ban cu thé cho chiic ning “create
meeting from Absalon”, dé c6 duoc kinh nghiém véi kiéu kién trac
microservice va nghién ciru giai phap dé dam bao mot muc do cao vé do san
sang ciling nhu giam chi phi bao tri can thiét trén cac microservice thong qua
viée st dung lai.

Pong thoi, luan vin 1am 6 2 nodi dung sau day:

a, Noi dung thir nhat

Nghién ctru cac chién lugc dam bao do sin sang cho trudong hop cua hé
théng KSS str dung kién triic microservice. Dic biét ta s& trién khai thir nghiém
cung v6i mo hinh xtr 1y ngit (circuit breaker), moé hinh vach ngin (bulkhead) va
so sanh két qua vé do sin sang voi kién trac nguyén khéi cua hé théng KSS
hién tai.

b, Noi dung thur hai

Nghién ciru cac chién lugc sira d6i cho truong hop hé thong KSS, tap
trung vao viéc giam chi phi bao tri thong qua viéc thiét ké va trién khai thyc

hién mdt khung (framework) microservice chung.

2. Han ché
- Chi phi van hanh
- Su phurc tap cua hé thong phan tan

- Théch thize doi véi kha néng thir nghiém

3. Hwéng phat trién
Nghién ciru giai phap tiém nang khac hay mot chién lugc dé giai quyét

van dé giao dich phan tan 13 thay vi yéu cau nhat quan ngay lap va bd sung céc
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chién luoc dy phong khi gip su ¢b. Chién luoc nay cling dang duogc sir dung boi

eBay [29].
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