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LOI CAM ON

Dé c6 thé hoan thién duoc luan vin thac sy cta minh, trudc tién, tdi xin bay to long
biét on sau nhat toi thay — PGS.TS. Nguyén Ngoc Hda (bdo mén Céc hé théng thdng tin —
truong Pai hoc Cong nghé — Pai hoc Quéc gia Ha Noi). Su gan giii, khich 1 va nhiét tinh
huéng dan cua thay 1a ngudn dong luc rat Ion ddi vai toi trong sudt thoi gian thuc hién luan
van.

Téi cling xin dwgc guri 101 cam on chan thanh nhét t6i tat ca cac thay, co trong bo
mon Céc hé thong thong tin, cling nhu cac thay, c¢6 trong khoa Cong nghé théng tin — trudng
Pai hoc Céng nghé — Pai hoc Quéc gia Ha Noi da nhiét tinh giang day, cung cap cho ching
t6i nhiing kién thirc, kinh nghiém khong chi trong hoc tap ma con trong cudc song hang
ngay.

Pong thoi toi cling xin dugc giri 10i cam on dén cha me, ngudi than trong gia dinh,
cac ban hoc vién, ddng nghiép da giup da, dong vién, tao diéu kién tét nhat cho tdi trong
sudt khoa hoc tai Trudng Pai hoc Céng nghé — Pai hoc Quéc gia Ha Nbi dé toi co thé hoan
thién tét luan van thac sy cia minh.

Ha Noi, thang 11 nam 2017
Hoc vién

Nguyén Minh Tan



LOI CAM DOAN

T6i xin cam doan luén vin t6t nghiép “Tich hop nghiép vu dwa trén cong nghé ESB
Middleware ” 1a cong trinh nghién ctru thuc sy ctia ban than, dugc thuc hién trén co so
nghién ciru 1y thuyét, kién thirc chuyén nganh, nghién ctru khao sat tinh hinh thyc tién va
duéi sy huéng dan khoa hoc ctia PGS.TS. Nguyén Ngoc Hoa. Cac két qua duoc viét chung
Vvéi céc tac gia khac déu duoc su dong y cua tac gia truée khi dwa vao luan vin. Nhitng
phan tham chiéu, trich dan trong luin vin déu duoc néu 13 trong phan tai liéu tham khao.
Céc s liéu, két qua trinh bay trong luan vin 1 hoan toan trung thuc. Néu sai t6i xin chiu
hoan toan trach nhiém va chiu moi ky luét ctia khoa va nha trudong dé ra.

Ha Noi, thang 11 nam 2017
Hoc vién

Nguyén Minh Tan
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MO PAU

Ngay nay, cac hé théng cong nghé thdng tin phuc vu cho ngan hang (Hé théng
quan ly quan hé khach hang (CRM), Hé théng quan Iy hiéu qua hoat dong (KPI), Dinh
gia diéu chuyén vén noi bo (FTP), Quan ly tién mat, kho quy, tai san v.v...) thuong
xuyén dugc nang cap va phat trién, gép phan tang hiéu qua diéu hanh va thyc thi, ciing
nhu ning lyc thanh tra, giam sat. Bén canh d6, dé mang tinh nhat quan va dong b, cac
hé thong nay phai dugc giao tiép véi nhau — day ciing chinh 1 van dé kho khian ma cac
t6 chire Ngan hang dang gap phai. Thuc trang hién nay, cac hé théng, ang dung giao tiép
véi nhau qua md hinh tich hop point-to-point (hai tng dung két ndi truc tiép véi nhau)
va tich hop tinh (viét ma tich hop dan xen ma tng dung). Theo thoi gian, phuong thic
truyén thong nay sé tao ra mot két ndi chong chéo, phu thudc chit ché 1an nhau dan téi
kho khin trong chinh stra nghiép vu khi ¢ yéu cau, hé qua la chi phi tich hop gia ting
dang ké. Do dd, truc tich hop dit liéu ESB dugc dua ra va tré thanh giai phap hang dau
dé giai quyét nhitng kho khan nay.

Véi thuc trang nhu trén, luin vin ndy s& hudng dén muyc tiéu 1a nghién ctru, khao
sat va danh gia mot s6 giai phap tich hop dich vu md mo dya trén cong nghé ESB
Middleware, tir d6 ung dung trong tich hop mot s6 dich vu nghiép vu tai ngan hang
TPBank.

Tir muc tiéu d6, chung toi da tién hanh thuc hién céc cdng viéc cua luan vin voi
nhitng noi dung duoc thé hién trong ban thao véi cau trac nhu sau:

Chuwong 1: Gigi thiéu vé co so Iy thuyét, cac van dé lién quan dén tich hop hé thdng va
cac cong nghé duoc sir dung.

Chuong 2: Trinh bay vé ESB, céc khai niém, cac thanh phan va so sanh mét s6 céng cu
ESB Middleware

Chuwong 3: Trinh bay vé thuc trang hé thong cong nghé thong tin tai ngan hang TPBank,
dua ra phuong phap giai quyét van dé. Xay dung, thir nghiém va danh gia hé thong.

Két luan chung: Cac két qua dat duoc, cac diém con han ché va huéng phat trién ké
tiép.



CHUONG 1. TONG QUAN VE TiCH HQP HE THONG
1. Giodi thiéu

Ngay nay, khi su phat trién vuon t6i nhitng dinh cao méi, nhu cau vé lam chu tri thirc
ctia con ngudi dugc dit 1én hang dau. Do d6, thong tin dit liéu can phai dugc dé dang
truy xuat, do tin cay, tinh chinh xac cao va luén ludn sin sang phuc vu. Theo thoi gian,
su phat trién vé cong nghé va nhu cau cua con ngudi da xuat hién nhitng hé thdng hoat
dong va trao ddi dir liéu theo nhirng kién tric méi va dit ra thach thuc 13 cac kién trdc
méi ndy can trao d6i dir liéu va cd thé phdi hop nhip nhang véi nhitng hé théng cii. Do
d6 nguoi ta da dua ra giai phap tich hop hé thdng dé giai quyét van dé nay.

1.1. Khai niém tich hop hé théng
Theo Wikipedia, ta c6 dinh nghia vé tich hop hé thdng nhu sau:
Vé mit ki thuat: Tich hop hé théng dieoc hiéu la qua trinh dwa cdc thanh phan cia cac
hé thong con vao thanh mét hé thong chung, va dam bdo rang cac thanh phan nay lién

két va hoat dong véi nhau thanh mét thé thong nhdt hoan chinh. [5]

Vé mit cong nghé thong tin: Tich hop hé théng 1a qua trinh lién két cac hé thong may
tinh va cac phan mém véi nhau d@é hoat déng nhw mét hé thong hoan chinh. [1]

Vay Tich hop hé thong la qué trinh lién két, két néi cac hé thong thdng tin, cd vé khia
canh chize ndng Ian ha tang tinh todn, dé hoat dong nhw mét thé thong nhat. [1]

1.2. Muc tiéu va thach thuc
e Muc tiéu

Tich hop hé théng gitp ching ta c6 thé truy xuat dugc ding dir liéu can thiét tir dung
hé thdng can tim, trong dng thoi diém mong mubn vai chat luong tuyét d6i va chi phi
thap nhat.

e Théach thuc caa tich hop hé théng
Thuc té, khi mot hé théng ra doi, diéu ma to chirc quan tam cha yéu 1a tao ra mot hé

théng dé giai quyét nhitng van dé dang ton tai hoic theo mot nhu cau cia mot don vi
9



nao d6 trong mot khoang thai gian cho phép. Chinh vi thé ma céc hé thng nay thuong
khong duoc tinh toan trude dé tich hop, thiét ké thuong doc lap va thuong theo kiéu

14
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“nghi dén d4u lam dén diy”, d6 d6 thuong rat kho dé két hop nhitng thanh phan nho dé
giai quyét bai toan chung.

Hon nita, cac wng dung nhu dich vu Web, tng dung cho hé diéu hanh Windows,
Linux... dugc phat trién bai nhidu ngdn ngit khac nhau nhu 1a: C++, Java, dotNet, ...
cling nhu phuong thirc quan ly dix liéu khac nhau: Tép luu trir, D@ liéu quan hé¢, Dir liéu
c6 cau trac va phi cau tric. Viéc vuot qua nhitng diém khac biét nay dé tich hop cac
thanh phan thanh mot hé thong 1a diéu kha kho khan. Do d6 céc to chirc, cac chuyén
gia tich hop can c6 mot kién thuc tong thé vé hé théng cling véi mot ngudn dau tu kinh
phi 16n dé c6 thé thuc hién tot viéc tich hop.

1.3. Kiéu tich hop
1.3.1. Tich hgp muc dir lidu

Pay 1a kiéu tich hop di liéu & mac thap, cac ang dung/ hé thong tham gia vao hé
tich hop sé& chia sé dit liéu chung véi nhau. G mire do tich hop nay, can tién hanh cac
cong viéc sau: [1]

e Dinh danh dir li¢u: chi ra vi tri nguyén thiy trong hé phén tan.

e Thé loai hoa dit liéu: phan loai dit liéu va gan nhan thé loai

e Xay dung md hinh siéu dir liéu (metadata), m ta dir liéu vé dir liu

Mot sb phuong phép chia sé dir liéu dién hinh: Chia s¢ dit liéu dang tép (File-base
data sharing), Chia sé co so dir liéu (Shared Database), Bong bo tép (Socket).

1.3.2. Tich hgp muc chic nang

La phuong phap cho phép cac ung dung chia sé cac chirc nang (tai sir dung chrc
ning) 1an nhau. [1]
Mot sb phuong phap dién hinh cua tich hop chirc nang 1a:

e Gol thu tuc tu xa (Remote Procedure Call)

e Pbi twong phan tan (Distributed Object)

e Thong diép (Message)

10



1.3.3. Tich hgp mac dich vu (quy trinh)

La tich hop muc cao, cho phép khéc phuc nhirng nhuoc diém cua phuong thirc thong
diép.
Phuong phéap nay co 2 loai:

1.3.3.1.

1.3.3.2.

Tich hop hé théng dua vao tich hop quy trinh nghiép vu.
Tich hop hé théng dua vao kién trac hudng dich vu.

Tich hop quy trinh

Tich hgp muc quy trinh dam bao muc tiéu tao md hinh chung giira cac hé thdng
lien két qua dich vu va quy trinh. Phuong phap nay thuong duogc sir dung trong
cac hé thong:

- Dich vu khach hang

- Quan tri nguon nhan lyc

- Giao dich tai chinh.

- Chétao

M6 hinh quy trinh chung thuong phai du bao quét hét cac quy trinh trong hé thong
tich hop. Bé dic ta quy trinh nghiép vu ngudi ta st dung chuan ngdn ngix Business
Modeling Language (BPML).

Tich hop hudng dich vu ( Service-Oriented Architecture)

Kién tric hudng dich vu (SOA) 1a md hinh xay dung ng dung dua trén cac dich
vu di c6 trén mang chuy@n biét, chang han nhu Web. SOA giai quyét cac van dé
con ton tai caa cac hé thdng hién nay nhu phuc tap, khéng linh hoat va khong 6n

dinh.

Céc thanh phan co ban caa SOA
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Service
Provider

Hinh 1.1. Cac thanh phdn co bdn ciia SOA

Service Registry: tao ra giao dién dich vu va cung cap kha ning truy cap thong
tin 6 sin toi Service Customer.

Service Customer: xac dinh thdng tin cua service registry, sau d6 lién két Véi
service provider dé goi dich vu.

Service Provider: tao ra dich vu va cung cap thdng tin vé giao dién, truy cap
cho Service Registry. Mdi nha cung cap dich vu phai quyét dinh dich vu nao
s& cung cap, danh gia gitra van dé an ninh bao mat va tinh sin sang, xac dinh
1am sao dé ban dich vu hodc lam sao dé khai thac dich vu mién phi.

Nguyén 1y co ban cua SOA [2]

Lién két khong chat: cac dich vu c6 it su rang budc véi nhau tuy nhién céc
module cd rang budc rd rang, dam bao tinh mém déo cua SOA

Tinh tu tri: cé&c dich vu c6 quyén kiém soat dwa vao logic bén trong cua dich
vu do.

Kha nang cong tac: hé thong c6 thé giao tiép vai nhau trén nhiéu nén tang va
ngon ngir khac nhau.

Dong goi:

Str dung lai: tai str dung lai cac dich vu gitp loai bo nhitng thanh phan tring
lip, ting do vitng chic trong cai dit, don gian hoa viéc tu tri

Phi trang thai: cac dich vu hoat dong phi trang thai.

C6 thé tim thay: ngudi ding c6 thé tim kiém dich vu va dang ky sir dung dich
vu doé.

12



2. Kién trac tich hop hé thdng

Nhu di trinh bay & trén, viéc tich hop hé théng can mét kién thuc tong thé vé linh vuc
hé thdng, vi vay viéc nam viing kién trdc hé thong 1a diéu vo cing quan trong. Kién
tric cua cac hé thdng théng tin hién nay 1a kién tric da, cu thé n6 bao gom:

Client: ngudi dung hoac chuwong trinh thi hanh cac tac vu, cac thao tac trén hé
théng.

Presentation Layer: ting gidp client giri y&u cau va nhan lai két qua phan hoi.
Application Logic: ting nay dam bao thuc hién cac quy trinh nghiép vu ddng
thoi xac 1ap nhiing thao tac nao dugc thi hanh trén hé théng

Resource manager: ting twong tic muc thip nhat véi tai nguyén dix liéu caa hé
théng. Tang nay c6 thé 1a hé quan tri co so dit liéu hoic hé thdng quan tri dix liéu
c6 kha ning luu trit va truy van di liéu.

2.1. Kién tric Point-to-Point

Céc ung dung cong nghé thong tin giao tiép véi nhau théng qua cac giao dién
(interfaces)

Cac giao tiép nay dugc hd tro bai cac giao dién, nd c6 thé dugc thuc hién trong
thoi gian thuc hoac dong bo

S6 lugng giao dién tang 1én khi s6 lugng wng dung cong nghé thong tin tang lén.
Phi hop khi hé théng c6 sé luong cac wng dung can giao tiép va tich hop véi
nhau khéng nhiéu.

Application 1

Application 6 Application 2

Application 5 Application 3

Application 4

Hinh 1.2. Kién trac Point-to-Point
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2.1.1. Kién trdc Hub-and-Spoke

Puoc st dung trong cac hé théng tich hop ung dung doanh nghiép Enterprise
Application Integration (EAI), kién tric hub-and-spoke dugc tich hop tir bo xir ly

trung tam cua hé théng. [2]
®

/
/

/ \

/ Integration \

~\ Broker (hub)
0 \ 8

—

0

Hinh 1.3. Kién triic Hub-and-Spoke

e Tit ca hé théng duoc tich hop tai mot diém duy nhat — Hub

e Surdung co so dir liéu chia sé

e Dé mo rong hé thdng, hub s& duoc co cum lai

e Hub c6 chirc nang dinh tuyén thong diép (messaging routing) va chuyén
d6i dir liéu (data transformation)

e Phu hop véi tich hop hé théng c6 s6 luong ng dung vira va it.

2.1.2. Kién trdc Pipeline

Trong kién tric Pipeline, cac hé thdng doc lap duogc tich hop véi nhau bang mot
bus thong diép. Viéc trién khai kién trac nay twong tu véi kién tric hub-and-spoke,
viéc str dung céc thanh phan middlerware thich hop cho phép truyén thong giira
cac hé théng duoc chuan hda. Cac ang dung giao tiép vai bus trung tim théng qua
cac giao dién (interfaces) trén duong truyén mang. [2]
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Application 1 Application 2 Application 3

A A A

v v v

A A A

Bus

v v v
L e—— &——— T

A A A

r r r
Application 4 Application 5 Application 6

Hinh 1.4. Kién tric Pipeline

e Kién trac linh hoat, tén it chi phi theo d&i van hanh, céc hé thong doc lap c6
thé duoc tich hop hoac loai bé mét cach dé dang

e Khi khéi lugng truyén nhan dix lidu 16n s& c6 nguy co tac nghén, do d6 can
thiét 1ap kénh truyén riéng biét

e Phu hop véi hé thdng tich hop hudng su kién, phan phdi dir liéu 1-n (kénh
phat song), hé thdng st dung co s dit liéu n-1 (kho dix liéu).

2.1.3. Kién tric hudng dich vu SOA

La mot hudng tiép can vai viéc thiét ké va tich hop phan mém, chitc nang, hé thong
theo dang module va c6 kha nang truy cap thong qua méi trudng mang. SOA giai
quyét cac van dé con ton dong cua cac hé thdng hién nay nhu: phuc tap, khéng linh
hoat va khdng on dinh. [2]

Business Performance Management Services

3 ' 3 i 3
Interaction Process Information
Services Services Services
v v

Enterprise Service Bus

v v

Partner
Services

Y : Y ¢ Y ¢
Application 1 Application 2 Application 3

v S S T S

Infrastructure Services

Application and Data Access Service

Hinh 1.5. Kién triic huwéng dich v SOA
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e Céc dich vy thyc hién qua trinh twong tac chu yéu théng qua céc thanh phan
giao tiép. Cac thanh phan giao tiép nay quy dinh vé nhitng dinh dang thdng
diép sir dung trong qua trinh trao doi.

e SOA mang dén kha ning téng hop mét 16p cac tng dung méi bang cach két
hop chirc nang tir nhitng hé théng san co, cung cap cho ngudi ding cudi nhirng
chic ning lién két.

e Phu hop véi hau hét nhitng hé théng huéng dich vu ngay nay.

SOA c6 tinh mém déo va tly bién rit cao. SOA mang dén kha ning tdng hop mot
l6p céc tng dung bang cach két hop chire ning tir cac hé thdng co san. Phia triéu
goi dich vu khong can quan tim dén dia chi hodc cdng nghé nén tang service, do
d6 c6 tinh linh hoat va ting kha nang trién khai. SOA ¢6 hai md hinh ung dung
chinh d6 1a Web service va ESB. Chuong sau luan vin s& dé cap rd hon vé ESB.

3. Cong nghé tich hop

3.1.

3.2

Chia sé co so dir liéu

Cong nghé ndy cung cap Viéc truy cap vao co sd dit lieu thdng qua mot 16p triu
tugng, n6 cho phép thay doi DBMS ma khdng can sira lai ma ngudn cua tng dung.
N6i cach khéc, nd cung cip cac ma ngudn dé truy cap vao cac ngudn dit liéu khac
nhau. Do d6, cong nghé nay rat hitu ich dé truy xuat dir liéu tir cic DBMS khac
nhau.

Cac dai dién noi tiéng cho cdng nghé nay 1a: Java Database Connectivity (JDBC)
va Java Data Objects (JDO) trén nén tang Java; Open Database Connectivity
(ODBC) va Active Data Objects (ADO.NET) trén nén tang Microsoft

Message-oriented middleware
Phuong thirc ndy giai quyét van dé ciia hai phuong thirc trén. Phuong thuc nay dya
trén co ché giri thong diép khong ddng bo - asynchronous message, tic 1a may

khach giri yéu cau téi may chi ma khéng can chd két qua phan hdi tir may chu.

Trong phuong thic ndy, cac tng dung khong twong tac truc tiép véi nhau, ma
chung twong tac gian tiép thong qua hang doi. Mot hang doi 1a tap hop cac thdng
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diép c6 thé dugc chia sé véi nhiéu may tinh. Nhitng doan ma duoc xay dung dé két
ndi duoc goi 1a Message-oriented middleware (MOM).

Céc thong diép duoc giri va nhan theo co ché dong bo théng qua hang chd/queue.
Céc thong diép nay phai dugc giri dén dich mong mudn, néu chua dén dich thi
MOM s& thuc hién gui lai ngay. MOM c¢6 co ché diéu phdi thong diép do d6 giam
thiéu van dé qué tai server

Computer 1 Computer 2
Application A Application B
Create Process
o QR0

Send

Transfer MOM

MOM

Network

Hinh 1.6. Kién triic thong diép

Céc thanh phan caa MOM gom ¢
e Hang doi/Kénh (Queues/Chanels): sir dung dé truyén dit liéu. C6 hai loai
hang doi:
o Point-to-point: chi mot diém nhan nhan mdi thong diép

Potential
Point-to-Peint (1 to 1) Receiver
Sender N o
Application " icLIe
Potential
Receiver

Hinh 1.7. Hang doi Point-to-point

o Push and Subscribe: thong diép duoc guri tai tat ca cac subscriber. MJi
subscriber nhu mét ban sao Iuu cua thong diép va pushlisher khéng
quan tam téi ai ling nghe
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3.3.

Subscriber

Publish-and-Subscribe (1 to n)

Subscriber

Publisher » Queue

Subscriber

Hinh 1.8. Hang doi Push and Subscribe
e Thong diép (Message): dong goi dir ligu (function) can trao doi giira client va
server. Thong diép bao gdom:
o Header: dinh nghia théng diép va cac thong tin diéu khién.
o Body: chira théng tin sé duoc xtr ly khi tng dung nhan thong diép.

e Piém két thuc (EndPoints): diém cho phép client/server két nbi duoc véi
MOM va dé gui hay nhan mot thong diép.
Uu diém:
e Nang cao tinh ma rong caa hé thong tich hop
e Dam bao d6 tin cay, tinh chinh xac khi truyén dir liéu
Nhuoc diém:

e St dung nhiéu MOM cuing mét Itc c6 thé dan téi sy khong dong nhat nhu 1a
giao thirc khong dong nhat (HTTP hoic HTTPS); dinh dang thong diép khong
dong nhat.

e CO nhitng ttng dung can ca co ché goi ham ddng bo va khong dong bo.

Remote Procedure Calls

RPC la phuong thirc trong tac gitra cac trng dung cho phép tng dung nay triéu goi
ham/tha tuc tir ang dung khac ma khdng can 1ap trinh lai tng dung do.

RPC thyc hién theo kiéu dong bo chirc nang (synchronous functions): tng dung

goi dén ham phai chd dén khi nhan duoc két qua tra vé méi tiép tuc thuc hién cong
viéc khac.
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Wait for result

Client ————
A *
Call remote Returh
procedure from call
Request Reply
Server - — =

Call local procedure Time —m»
and return results

Hinh 1.9. Goi thu tuc tur xa (RPC)

Pong bo chire ning ¢6 3 loai ham goi:

e Local function call: Ham goi va chic nang duoc goi cung trén mot ing dung
Computer

function call R _A_pfficfriof_ I

] | retum

Hinh 1.10. Local function call

e Restricted RPC: Ham goi va chirc nang dugc goi trén cac tng dung khac nhau
trén cung mot may cha.

Computer
Application A Application B
(client) (serven)

=TT i =TT 1
I I

: : function call | :
: : g !
! I return ! !
| I ! I
i i

e l L __ l

Hinh 1.11. Restricted RPC

e Loai 3: Ung dung client trén mot may cha goi ham trén mot may chu tng
dung khéc, hai may chu nay két ndi véi nhau qua mang may tinh
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3.4.

Application A Application B
(clignt) (server)
- TT T T 1 |

| |

: | | function call N :
i I g |
! | return ! !
i 3 | |
| ] I I
e ] L I

MNetwork

Hinh 1.12. Kién tric logi 3 ciia RPC

RPC cho phép an chi tiét truyén théng giira cac 10i goi ham, tra thanh cau néi giira
cac moi truong va nén tang khac nhau.

Uu diém:

e La phuong thirc dau tién cho phép chia s¢ ham
e CO thé trién khai voi nhiéu nén tang khac nhau

Nhuoc diém:

e Can nam duoc sy dic ta giao tiép va cac phuong thie dong goi dit lidu.
e Céc ung dung can st dung chung mot ngdn ngit 1ap trinh

e Can duy tri két ndi chat ch& va lién tuc do sir dung co ché ham déng bo
e Rat phuc tap khi c6 nhiéu 15i goi

Object Request Brokers

La mot céng nghé middleware gidp quan ly va hd tro viéc truyén thong diép giira
cac ddi twong phan tan hoic cac thanh phan khac ma khdng can quan tam téi noi
dung cua giao tiép. ORBs cung cap tinh minh bach vé vi tri, ngbn ngi 1ap trinh,
giao thtrc va hé diéu hanh.

Giao tiép giira cac dbi twong phan tan va cac thanh phan théng qua cac giao dién
(interfaces). Piéu nay gitp ting cuong kha nang bao tri va cac chi tiét thuc hién
duoc an di, ting tinh bao mat cua hé thng, cac thong tin giao tiép thuong 1a dong
bo.
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ORBs thuong dugc két ndi voi cac dich vu dinh vi cho phép xac dinh vi tri cac
thanh phan trong mang. ORBs 14 cong nghé khé phtc tap, tuy nhién noé lai che giau
hau hét nhitng sy phtc tap nay. Cu thé, né cung cip mét vi tri 40 — sau d6 mé hinh
héa cac thanh phan trong cing dia phuwong, mic du thuc té cac thanh phan nay c6
thé nam ¢ bat ctr dau trong mang. Diéu nay lam cho don gian hoa sy phat trién hé
théng nhung né lai anh huong téi hiéu nang. [2]

4 Component 4 Component

Object Request Broker

h h 4
Stub/Skeleton Stub/Skeleton
f f
v v
Transport Transport
Metwork Metwork
Network

Hinh 1.13. Kién triic ORBs

Céc hé thdng dya trén ORB thudng rét linh hoat. N6 c6 thé di chuyén mot sb cac
ham functions vé phia clients va mét sé chic ning phia may cha, hoic cung cap
cac functions nay nhu mot tién trinh riéng biét hoac tham chi tich hop ching nay
vao hat nhan cua hé diéu hanh. Cé ba tiéu chuan chinh cua ORB:

e Tuong thich véi OMG CORBA ORB
e Java RMI va RMI-1IOP
e Microsoft COM/DCOM/COM+/.NET Remoting/WCF

C6 nhiéu cac san pham caa ORB tuong tich véi yéu cau ki thuat cita CORBA ORB
va cac ké thira khac nhau caa RMI/ RMI-110P. Bac biét RMI-1IOP rat quan trong
Vi no sir dung mot giao thuc dé truyén thdng giira cac thanh phan cia CORBA
ORB, cu thé la 11OP (Internet Inter-ORB Protocol). Diéu nay khién cho RMI-110P
tuong thich vai CORBA.
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3.5. May chu tng dung

May chu tng dung xu ly phan 16n tit ca cac tuong tac giira tang client va tang trinh
din dir liéu. N6 cung cap mét tap céc dich middleware cling véi méi trudng quan
ly — noi ma trién khai c&c thanh phan logic nghiép vu.

May chi (tng dung hd tro céac dich vu web (web services), ORBs, MOM, quan ly
giao tiép, bao mat, can bang tai va quan ly tai nguyén. May chu ¢ng dung cung cap
mét giai phap toan dién cho nhu cau thdng tin doanh nghiép, va no ciing 1a mot nén
tang tot dé thuc hién tich hop. Ngay nay, cac nha cung cip thuong xac dinh may
chu dich vu nhw 13 mot phan cua cdng cu tich hop, hoic tap trung van hanh cac ung
dung bang cach bo sung mot sé6 ham chie nang nhu 1a két ndi cac hé théng back-
end.

Cho du duoc st dung dé tich hop hodc phéat trién (g dung mai, cac may chi ung
dung van 1a mot nén tang phan mém. Mot nén tang phan mém 1a su két hop cua
cac cong nghé phan mém can thiét dé van hanh tng dung, do d6 cac may chi ung
dung nay xac dinh co sé ha tang cua tt ca cac wng dung duoc phét trién va van
hanh trén chdng.

May chu tng dung hd tro nhitng nén tang chuan, ma va duogc sir dung rong rai nhu
la Java Enterprise Edition. Cac khia canh quan trong nhat cua cac nén tang nay la:
e Nén tang phan mém, kién tric cua cac tng dung duoc phat trién cho nén tang
do, kha nang tuong tac, kha nang mé rong, tinh co dong, tinh kha dung, d6
tin cay, pham vi hop ddng voi khach hang, kha nang phat trién va thich ang
VGi cac giai phap mai. Vé mat tich hop, kha ning tuong tac véi nhiing hé
thdng khéac.
e Tinh mé réng cho phép céc nha cung cdp may chu tng dung va cac cong ty
bén thir ba c6 mot vai kha ning tac dong dén sy phat trién cua nén tang nay.
o Kha ning tuong tac gitra CAC nén tang khac nhau 1a diéu rat quan trong doi
véi viéc 4p dung may chu ¢ng dung. Dac biét 1a cac nén tang diéu chinh bd
sung va stra doi. Viéc cac nén tang két hop vai nhau cang chat ché thi co hoi
thanh cng va mg rong thi truong ngay cang 16n. Tuy nhién, mdi mot nén
tang can cung cap su khéc biét gitra cac may cha tng dung véi nhau.
e Chi phi cho nén tang ciing 1a mot yéu t6 quan trong va ¢ 18 1a diéu kho danh
gia nhat vi nd bao gom ca chi phi cai dit may chu ¢ng dung va cac phan mém
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phat trién khac. Chi phi phan ctng, dao tao, va phi duy tri cac tng dung trong
vong doi cua ching.

e Cudi cung 1 sy phat trién cua nén tang. Nén tang cang phat trién thi n6 cang
duoc kiém thir va chieng minh riang nd ph hop véi cac quy md 16n.

3.6. Dich vu web

Dich vu web 1a cdng nghé phan tan méi nhat hién nay. N6 cung cap nén tang cong
nghé dé dat duoc kha ning twong tac giira cac tng dung cho du c6 khac nhau vé
nén tang sir dung, hé diéu hanh va ngdn ngit 1ap trinh.

Cac dat trung co ban cua dich vu web dya trén 1a SOAP (Simple Object Access
Protocol), WSDL (Web Service Description Language) va UDDI (Universal
Description, Discovery, and Integration). SOAP, WSDL va UDDI dya trén XML
gitip cho cac thong diép va giao thuc dich vy web tro nén dé dang ddi voi nguoi
lap trinh. Cac hoat dong trong dich vu web dua trén viéc trao doi cac thong diép
XML. N6 1a mot tap hop dit liéu dau vao, dau ra va ma 13i, va su két hop cua cac
tin nhan nay xac dinh mét loat cac hoat dong (mét chiéu, request/response, yéu cau
tra o1, hoac thdng bao).

Céc dich vu web hd tro cac twong tac ddng bo va khong dong bd. Céc dich vy web
khong c6 trang thai va khdng str dung giao thirc chuan nhu 14 HTTP (Hyper Text
Transfer Protocol), SMTP (Simple Mail Transfer Protocol), FTP (File Transfer
Protocol), va MIME (Multipurpose Internet Mail Extensions). Do d6, viéc két ndi
thong qua Internet don thudn, ngay ca két ndi co dugc xac lap twong hira thi ciing
khong gap van dé.

Ngoai cac vu diém, dich vu web cling c¢6 nhitng nhugc diém. Mot trong sb do 1a
hiéu niang — né s& khong duoc tot nhu kién tric phan tan st dung giao thic nhi
phan dé truyén théng. Do cac dich vu web khong cung cip co sé ha ting va chat
luong dich vu (QoS) nhu bao mat va cac dich vu khac. Thay vao dd, cac dich vu
web lai dua ra cac thanh phan bo sung:
e WS-Security: Xac dinh dia chi va bao mat thong diép, cho phép truyén théng
an toan.
e WS-Coordination: Xac dinh pham vi tuwong tac gitra cac dich vu web va la
nén tang cho WS-AtomicTransaction va WS-BusinessActivity.
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e WS-AtomicTransaction va WSBusinessActivity: Ho trg cho cac tuong tac
phan tan vai cac dich vu web. AtomicTransaction: chi dinh thoi gian ngan,
cac tuong tac ACID va BusinessActivity xac dinh twong tac nghiép vu.

e WS-Reliable Messaging: hd tro giao tiép tin cdy va phan phdi thong diép
giira cac dich vu web théng qua giao thirc truyén tai khac nhau.

e WS-Addressing: Chi dinh su phéi hop va dinh danh thong diép

e WS-Inspection: hd tro cho cac ndi dung “dong” trong cac mo ta cua dich vy
web

e WS-Policy: Chi dinh cac chinh sach duoc tuyén bd va cac trao doi giita cac
dich vu web hop tac

e WS-Eventing: Pinh nghia mé hinh su kién cho thong bao khong dong bo cua
cac bén quan tam trong dich vu web.

3.7. Truc tich hgp dich vu tong thé (Enterprise Service Buses)

ESB la mot co s& ha tang phan mém hoat dong nhu 1a mot I6p trung gian
middleware dé giai quyét cac yéu cau mao rong hé thong ma dich vy web khdng
lam duoc, vi du nhu tich hop gitra cac dich vu web véi cac irng dung middleware
khac, ciing nhu giai quyét cac van dé vé an ninh, quan ly, kiém soét cac dich vu
truyén théng. ESB giai quyét cac van dé trén, dong thoi no ting tinh linh hoat trong
giao tiép giira cac dich vu, lam don gian hda viéc tai s dung céc dich vu.

ESB cung cip co sé ha tang truyén thdng manh mé, dang tin cay, an toan va kha
nang mé rong gitra cac dich vu. N6 ciing cung cap kiém soét truyén thong va kiém
soat viéc sir dung cac dich vu. ESB cung cap kha nang dinh tuyén dé diéu huéng
cac thong diép t6i cac dich vu khéac nhau dya trén noi dung, ngudn géc, hoic céc
thugc tinh khac va kha ning chuyén doi dé bién ddi thong diép trude khi ching
duoc truyén téi dich. Bi vai cac thong diép dinh dang XML, nhitng chuyén doi
nhu vay thuong duoc thyuc hién bang céch st dung XQuery caa XSLT ((Extensible
Stylesheet Language for Transformations) hoac XQuery.

ESB cung cap kiém soat viéc trién khai, st dung va bao tri dich vu. Ngoai ra n6
con cho phép kiém soét, can bang tai, tbi wu hiéu nang, trién khai phan tan, wéc
tinh chi phi dich vy, cau hinh tryc tuyén v.v...Cac tinh ning quan ly quan trong
khac bao gdm dinh nghia twong quan giita cac thong diép, dinh nghia cac duong
truyén tin cay, dinh nghia cac rang budc vé bao mat v.v... Chuong sau ludn vin s&
trinh bay rd hon vé céng nghé ESB.

24



4. Két chuong
Trong chwong nay, luan vin di trinh bay tdng quan vé tich hop hé thong bao gdom:

cac khai niém co ban, kién tric cua tich hop hé théng va mot cong nghé tich hop hé
thng. Trong chuong sau luan vin sé& di sau vao mo hinh ESB.
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CHUONG 2. TICH HQP DICH VU DUA TREN CONG NGHE ESB
1. Khéi niém truc dich vu tong thé ESB
1.1. Khai niém ESB va Middleware

Middleware 1a phan mém may tinh véi nhiém vu két ndi cac thanh phan phan
mém hodc cac tng dung véi nhau. Phan mém loai nay bao gém mét tap céc dich vu
cho phép su twong tac giita c4c tién trinh chay trén mot hodc nhiéu may khac nhau.
Cong nghé middleware da dwoc phat trién dé cung cip kha ning hoat dong tuong hd,
phuc vu cho cac kién trac phan tan thuong dugce dé hd tro va don gian hoa cac ung
dung phan tan phtec tap.

ESB la mot kién tric phan mém trung gian (middleware) dya trén phwong thirc truyén
thong diép, n6 cung cap mot co so ha tang tich hop phuc vu cho céc dich vu dinh
tuyén, giri va nhan phan hoi yéu cau dé tao diéu kién thuan loi cho viéc tuong tac gitra
cac ung dung mot cach an toan, tin cay va hiéu qua cao.

1.2. Kién trac co ban ESB

Service Consumer
(Client Application)

::> [ Enterprise Service Bus J

Service Provider Service Provider Service Provider Service Provider Service Provider Service Provider
(Java/I2EE) (.NET) (CICS) (Java/I2EE) (.NET) (CICS)

Service Consumer
(Client Application)

Hinh 2. 1. Kién tric ESB

Bén yéu cau va bén phan hdi khdng can phai cing mot kiéu dinh dang tin nhan, giao
thire truyén tin hay tham chi 1a dia chi dich. Cac @ng dung yéu cau méi c6 thé duogc
két ndi tai hé thdng ma khong can phai thay doi cac service phan hdi (providers) va
nguoc lai, nhitng provider c6 thé duoc goi dén ma khdng can thay doi cac yéu cau.
Nhitng thay d6i vé bén yéu cau s& khéng 1am anh huong téi bén cung cap (providers)
cling nhu viée tac dong dén provider ciing khong lam anh huéng téi bén yéu cau. Cac
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1.3.

van dé vé bao mat va quan Iy c6 thé duoc bd sung, thuc thi hay nang cap bai ESB,
gilp nang cao tinh co dong cua hé théng.

M6 hinh héa ludng dit liéu trong ESB

ESB thuong dugc thyc hién qua 16p dich vu (services containers) va duoc phan phdi
thong qua mdi truong mang. CAc container ndy cung cap cac dich vu tich hop nhu 1a
dinh tuyén, chuyén dbi dinh dang, diéu hudng ding dung (application adapter) hoic
cac cau néi MOM, va cung cip cac dich vu ndy mét cach rong rii trén moéi truong
giao tiép.

Trong céc giai phap ESB hién nay, phan ha tang kién tric thudong duoc xay dung dua
trén kién trac JMS Middleware dé dam bao thong diép duoc truyén di (JMS cung cap
API chuan hoa cho cac thong diép duoc truyén di mot cach tin cay va né hd tro cac
hé thdng truyén thong diép middleware) [4].

Céc tng dung dugc két ndi toi cac bus bang cach st dung bo diéu huéng tng dung
(application adapter) hoic mot co ché hd trg to chirc thong diép. Bé hd trg SOA thi
c4c services container can bao gom nhiing céng nghé lién quan téi webservice co ban
nhat. Ngoai ra, cac thanh phan ciia ESB ciing nhu co ché xir Iy cac nguon tai nguyén
két ndi phai dwa trén tiéu chuan mo dé dam bao kha ning tuong tac cling nhu dam
bao kha ning an ninh, bao vé hé théng.

Message Broker

0 0

ESB Service Container 1 ESB Service Container n
Application Integration
Adapter Service

Application

Hinh 2. 2. Mét kich ban cia ESB. Mgt Service Container c6 thé chiza nhiéu dich vu va cac thanh

phan khéc nhau.
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Tat ca cac ung dung duoc két ndi téi trung tm hé thong hang doi thong diép (message
broker) thdng qua mét interface théng nhat phuc vu cho viéc guri va nhan thong diép.
Cac message broker ndy c6 thé luu trit cac thong diép gitip cho ngudi guri va ngudoi
nhan khong can phai két néi véi nhau tai ciing mét thoi diém nhat dinh. Hon nita, cac
message broker nay con c6 chiic ning bién d6i thong diép truyén di sao cho phu hop
véi cac yéu cau cua ung dung nhan tin.

1.4. Phan loai ESB Middleware

e ESB dua trén thong diép: HO trd trao doi thong diép dong bo va khong dong bo.
C6 kha ning hd tro tich hop mé rong hé thdng, trién khai trén mé hinh rong, déng

thoi hd trg da nén tang lap trinh (Java, C/C++...). Tuy nhién n6 lai tén chi phi

trién khai cai dat, va can cau hinh phac tap.

e ESB dya trén may chu tng dung: N6 dya trén cong nghé tich hgp may chu tng
dung. Phi hop véi hé thong c6 dinh dang ngdn ngit XML hoic Java. Uu diém cua
loai nay 1a d& str dung, d& cai dit va thiét 1ap, va phu hop véi trién khai hé thdng
vtra va nho.

1.5. So sanh ESB véi cac phuong phap tich hop khac.

Phwong
phép tich Mb ta Uu diém Nhuoe diém
hop
Nguyén tic cua giai |- Pon gian, thuong |- Viéc trao doi dit lidu

Trao doi dit
liéu qua tap
tin

phdp nay la mot hé
thong s& dinh ky xuat
dir liéu ra mdt t&p tin
(dat trén mdét thu muc
trong mang cuc bo
hodc Web nao do), sau
d6 hé théng nhan dir
lidu cling s€ dinh ky
quét thu muc (thong
qua giao thirc chuyén
tap tin nhu FTP) hodc

duoc su dung trong tich
hop ung dung quy mo
khong 16n va khong
phuc tap
- Cho phép thuc hién
co ché khong dong bo,
cac hé thong thong tin
thuyc hién trao ddi dir
lieu khong phai cho
nhau va ciing khéng can

s€ chi duoc tién hanh
theo mot chiéu
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truy nhap dudng lién
két dé tai tap tin vé.

san sang tai moi thoi
diém.

Trao d6i dit
liéu bang
dich vu
truyén
thong diép

- Mot hé thong s& gui
dir liu dudi dang cac
thong di€p td1 mot hé
thong trung gian (ng
dung quan ly thong
Message
Broker) va sau do duoc

dicp -

chuyén tiép t6i hé
théng nhan dir liéu.
Dbi véi cac hé thong
dua trén Java, dich vu
truyén thong diép dugc
cung cip dudi dang
mot giao dién 1ap trinh
API chuén dé truy cap
va giao tiép vé6i cac hé
thdng thong tin.

- Giai phép nay cho
phép dir lidu c6 thé
duoc chia sé hai chiéu.

- Giai phap nay chi
dugc ap dung néu hai
hé théng (cho va nhan
dir 1iéu) cung c6 kha
nang st dung cung
mot loar dich wvu
truyén thong diép nao
do, vi du dich wvu
truyén théng diép
Java (Java Message
Service).

Két ndi
truc tiép
dén co s&
dir liéu

bay la cach thic ma
mot hé thong két ndi va
truy cap truc tiép vao
co s& dir liéu cua hé
thong khac, véi diéu
kién dugc cip quyén
két ndi vao co so dir
ligu (st dung céc giao
thire két ndi co so dir

liéu Database
Connectivity nhu
JDBC, ODBC).

Truong hop co s¢ div
liéu nay khong cung
cap giao thuc két ndi
co sO dir liéu cho cac
h¢ théng thong tin

- Giai phap nay cho
phép dit liu c6 thé
duoc chia sé hai chiéu.

- Néu dit liéu nhan
dugc tr hé thong
thong tin chia s¢ dir
licu 1a dir liéu tho
(truc tiép, khong qua
xtr 1y) thi can xem xét
cac yéu td lién quan
dén duong truyén va
tinh toan ven cua dir
liéu nhén vé.
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khac, thi c6 thé phan
tich co s¢ dir li€u va
xdy dung Web-service
dit tai dau 2 hé thong.

Trao doi dir

liéu E-mail

Cung véi viée su dung
cac giao thirc chuan
SMTP, IMAP va
POP3, gidi phdp nay
cho phép viéc trao doi,
giao tiép giita cac tng
dung dua trén E-mail
duoc thuc hién mot
cach dé dang. Theo do,
mMO-dun thuc hién trao
doi dit licu s& dugc cai
dat trén hé théng chia
s¢ dir li€u va thuc hién
gui téd1 mot dia chi E-
mail dinh san noi dung
dir litu (co thé dudi
dinh dang XML). H¢
thong thong tin nhan
dir liéu sé& dinh ky kiém
tra E-mail dé 1iy dir
liéu ra.

- Cac van dé lién quan
dén su khac biét vé hé
théng mang, tuong lira,
mang riéng ao hay do
san sang cua cac hé
thong thong tin s& gidn
tiép duoc giai quyét nho
vao tinh chat hang doi
(Queue) cua E-mail.
- Bat hi¢u qua trong moi
truong mang ndi bo
hodc yéu cAu vé an toan,
an ninh thong tin 13 tdi
thicu.

- Giai phap nay tuong
d6i d& thyc hién va ciing
cho phép thuc hién co
ché khong dong bo, phu
hop véi truong hop
khong quan tdm dén
van dé hiéu ning va toc
dd cua viée két ndi, trao
doi dit lidu.

- Khong phu hop voi
nhitng hé théng 16n
doi hoi hiéu ning, tbc
do két ndi va bao mat
dir ligu

Két ndi qua
Web-
service

Giai phap nay dya trén
nhiéu giao thirc nhur:
SOAP, XML/HTTP,
RESTful HTTP,
CORBA; cac phuong
thure trao ddi lién lac
nhu: HTTP, JMS,
JBI...; cac chuan dich

vu Web, bao gém:

- Giai phap nay c¢6 tinh
toan dién cao, cung cip
kha ning két ndi, lién
thong khong chi cho dir
liéu ma con nghié¢p vu,
bao dam tinh toan ven
cua dir li€u va an toan
an ninh théng tin.

Phu thudc vao cach
thirc viéc hé thdng
thong tin chia s¢ dir
liéu xay dung sin cac
Web-service va cho
phép hé théng thong
tin nhan do liéu s
dung cac Web-service
nay hay khong. Trong
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SOAP, WS-I Basic
Profile, WSDL, WS-
Addressing, WS-
Policy, WS-
ReliableMessaging,
WS Security, WS-
SecurityPolicy, WS-

mot sd truong hop, hé¢
thong thong tin Dia
phuong s& dugc bd
sung cac bd chuyén
d6i (Adaptor) dé giao
tiép v6i hé thong
thong tin tai Trung

SecureConversation, uong dua trén tap hop
va WS-Trust. cac Web-service do
hé¢ thong tai Trung
uong cung cép.

ESB la giai phap tich hop tong hop toan bo nhitng wu diém cua cac phuong phap tich
hop trén. ESB hién dang 13 mot xu hudng tich hop cho cac hé théng khéng chi vira va
nho, ma céc hé thong 16n nhu chinh phi, ngan hang... cling dang nghién citu va trién
khai.

2. Céc thanh phan chinh trong ESB Middleware

ESB c6 chuc niang phai phdi hop véi viéc tich hop cac ngudn tai nguyén khac nhau va
hd tro sy twong tac gitta cAC ngudn tai nguyén nay. Muc tiéu chung 1a cung cap thdng
diép va tich hop céc hé théng ma khong can viét code. Do d6, cac thanh phan cia ESB
duoc cu hinh dé di theo mot kich ban mong mudn.

Y tuéng cta ESB 1a phuc vu trién khai md hinh kién trac huéng dich vu SOA vi nd
cung cip cac co ché tong quat nhat dé két néi tat ca cac dich vu can thiét dé xay dung
giai phap cho doanh nghiép ma khéng lam anh huong toi do tin cay, tin an toan, hi¢u
suat va kha ning ma rong caa hé thong.

2.1. Dinh tuyén — Routing
Pinh tuyén 1a kha nang quyét dinh dich dén cua mot thong diép trong qué trinh van
chuyén thong diép d6. Cac dich vu dinh tuyén (routing services) Ia thanh phan cét 16i

cua ESB, n6 cho phép tach cac ngudn thong diép tir cac diém dich

Dé kich hoat tinh niang dinh tuyén va mét sb tinh nang giao tiép khac thi cac diém dau
cudi ciia théng diép can phai dugc dinh danh tham chiéu. C6 thé sir dung URI (Uniform
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Resource Identifiers) hoic cac WS-Addressing cho cac giai phap ESB dé mo ta va xay
dung cac dich vu web (webservices)

Viéc quyét dinh mot thong diép s& duoc giri dén dia chi nao dua trén mot s6 diéu kién
duoc xac dinh va diéu phdi bai mot sé cac bo dinh tuyén khac nhau.

e Dinh tuyén dya trén noi dung cua thong diép va chuyén tiép ching dén céc kénh
khac nhau dua vao noi dung cua thong diép. Diéu nay cho phép ngudi giri ¢d thé
guri tin nhan ma khong can chi dinh dén mot diém dén chinh xac. Di véi thong
diép dang XML thi c6 thé str dung XPath dé phan tich cac thanh phan cua théng
diép dé phuc vu cho viéc dinh tuyén.

e Dinh tuyén dwa vao bo loc tin nhin: N6 s& chuyén tiép tin nhan toi dia chi dich
khi noi dung c6 chira mot tiéu chi nhat dinh, néu khéng thi tin nhan s& b xda.

e Dinh tuyén duya trén dia chi da dwgc cdu hinh san bang cach sir dung mot danh
sach dia chi nhan da duoc thiét lap tir trudc.

Néu mot thong diép bao gom nhiéu phan, chirc ning spliter dugc sir dung dé chia mot
tin nhan thanh nhiéu tin nhan thanh phan, con d6i véi thong diép XML, ta c6 thé su
dung XPath nhu 1a mét spliter, sau d6 thuc hién bién d6i tin nhan dwa trén XSL
(Extensible Stylesheet Language) dé tao ra cac thong diép riéng biét.

Trai nguoc lai vai spliter 1a aggregator — ¢6 chirc nang thu thap va luu trir cac thong
diép. Néu aggregator nhan dugc mot bo hoan chinh céc tin nhan thanh phan lién quan
tGi nhau thi n6 s& gii mot thong diép 1a tong hop cua céac tin nhan thanh phan dé toi
diém dich di duge cAu hinh sin.

Ngoai ra, ta co resequencer — 1a mot router — c6 chitc nang thu thap nhiing tin nhan lién
quan v&i nhau ma khong theo thir ty, sau dé n6 s€ thyc hién chuyén céc tin nhin thanh
phan nay theo dting tht tu. D4i véi chire ning resequencer, cac tin nhin can c6 mot thir
tw nhat dinh.

Céc bo dinh tuyén khac nhau cé thé dugc két hop dé tao ra cac ludng giri va nhan thong
di¢p phuc tap hon.

2.2. Phén giai - Mediation

Mediation dé cap dén tat ca cac su chuyén dbi hoac bién dich giira cac ngudn tai nguyén
khac nhau, bao gém ca cac giao thtrc van chuyén (transport protocol), dinh dang va noi
dung cua thong diép. Nhirng chuyén ddi nay rat quan trong cho viéc tich hop vi cac
tng dung hiém khi sir dung ciing mot kiéu dir liéu chung.
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e Message Transformation: Ia kha ning chuyén d6i ciu truc va dinh dang cia
services yéu cau thanh kiéu cdu tric va dinh dang phu hop vdi services cung cap.
Vidu: FIX = Text, HL7 > XML, SWIFT - XML

e Protocol Transformation: 1a kha ning chip nhan mét loai giao thtc tir dau vao
(SOAP/IMS) va truyén tai t&i services cung cap thong qua céc loai giao thirc khac
nhau
Vidu: XML/HTTP - CICS/MQ, SOAP/IMS - SOAP/HTTP, XML/HTTPS >
I1OP.

e Service Mapping: 14 kha ning chuyén d6i mét service nghiép vu thanh cac thong
tin dich vu tuong ung.

2.3. Diéu hop — Adapter

La thanh phan quan trong nhét cia ESB, tat ca yéu cau di vao va di ra déu phai thong
qua adapter. Adapter cho phép ESB tuong tac véi nhiéu co ché dau ra. Cac giai phap
ESB déu cung cip mot loat cac tmg dung adapters. CAc adapter nay c6 thé duogc sir
dung dé danh cho viéc giao tiép véi cac tng dung phd bién nhu 1a Enterprise Resource
Planning (ERP), Supply Chain Management (SCM) va Customer Relationship
Management (CRM). Nhiing adapter nay két ndi véi cac interface diéu chuyén, cac
API va céc cau tric dir liéu duoc cung cap bai cac tng dung nghiép vy, diéu nay gilp
tai stir dung tai nguyén nghiép vu va dir liéu.

Thong thuong, hau hét cac adapter hoat dong theo ciing mét cach 1a giam thiéu nhiing
ki ning can thiét dé co thé tai sir dung lai nhitng tai nguyén cua hé théng da két ndi.
Str dung céc adapter c6 san gitp giam cac cong viéc can thiét trong qua trinh tich hop
cac ung dung vao kién tric huéng dich vu SOA.

2.4. An toan — Security
Coso ha tﬁng cua mot hé thé)ng truyén tin cia mot doanh nghi¢p can phai dugc bao vé.
Diéu d6 c6 nghia 1a ESB can ¢6 kha ning mi héa va giai mi ndi dung cia thong diép,

thuc hién x1r 1y x4c thuc, ki€m soat truy cép céc thi€t bi dau cudi va str dung cac co ché
bao v€ an toan lién tuc.
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2.5. Quan ly — Managerment

Mot hé théng ESB cung cip cac co ché ghi log va kiém tra (audit) dé phuc vu muc dich
la theo ddi ha ting, cac kich ban tich hop va kiém so4t qua trinh van hanh hé théng. Do
d6 ESB can phai c6 mot co ché trung tim dé cdu hinh va quén trj cac bus. Ngoai ra
ESB céan hd tro thém cac cong cu do ludng phuc vu viée ghi log.

2.6. Diéu phdi quy trinh - Process Orchestration

Mot hé thong ESB cé thé cung cép cac chiic nang dé thyc thi cac mo hinh nghiép vu
duge mé ta bang Web Services Business Process Execution Language (WS-BPEL).
Céc chue ning nay duoc diéu khién boi mo ta caa nghiép vu, sau d6 n6 sé phdi hop voi
cac bus da duoc két ndi voi tai nguyén dé thuc thi yéu cau.

2.7. Xt ly cac sy kién phtrc tap — Complex Event Processing

Mot hé thong ESB c6 thé bao gdm thém céc co ché dé giai thich cac sy kién trong quan
cling nhu cac su kién két hop véi nhau khi c6 mdt thong bao trén mot kénh truyén tai
nao do.

2.8. Cong cu tich hop

3.

Déi voi nhitng nha phat trién ESB chuyén nghiép, can c6 nhiing cong cu phét trién ESB
cling nhu kiém thtr véi giao dién truc quan ngudi dung.

Mot sé6 ESB Middleware

Hién nay c6 rat nhiéu nhitng san pham phan mém hd trg ESB v&i nhiéu tinh ning da
dang va phong pht, do d6 ta cin danh gia muc dich va nhu ciu, sau d6 can danh gia
san pham nao 1a thich hop dé phat trién nhat. Dé lwa chon mot cach dung dan, ta can
tuan thit mot so tiéu chi sau: [6]
e Tinh d& sir dung: Viéc cai dat c6 phirc tap hay khong? Moi truong phat trién c6
truc quan khong?
e Vian dé bao tri: Viéc bao tri dién ra nhu nao? Co6 coéng cu giam sét tryc quan hay
khong?
e HO tro: Nhitng tuy chon hd tro nao dugc cung cép (hotline 24/7, email...), viéc
hd trg c6 dam bao nhu ching ta mong mudn hay khong?
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e Cong dong: Co cong ddng ngudi sir dung hay khong? San pham cé duge hd trg

bai nhiéu cong ty hay khong?

e Tinh co dong: C6 kha ning thay d6i tiiy vao nhu ciu ngudi sir dung hay khong?

e Chirc ning: cac chirc ning yéu cau c6 dugc hd trg hay khong?

e Tinh mé& rong: Ta c6 thé mé rong san pham duoc khong?

e Két ndi: Cac bd chuyén ddi adapter c6 sdn sang theo nhu ciu nghiép vu hay
khong? C6 dé dang tao ra bo chuyén doi riéng hay khong?

e Gi4 thanh: Gi4 thanh san pham va béo tri

e Ban quyén: Viéc nang cép, ha cip c6 kha thi, mién phi hay khéng?

Phan mém hd tro truc tich hop ESB dugc chia ra lam 2 loai chinh do 1a: Loai c6 ban

quyén va loai ma nguon m¢. Bang dudi so sanh céc ti€u chi cua 2 loai nay.

Tiéu chi

Ma nguoén mo

Ban quyén

Dé sir dung

- Cai dit dé dang
- St dung sau vai phut
- Nén tang hop nhat

- Cai dat phuec tap
- Can hd tro, tu van

Béo tri, giam sat

- Cong cu ho tro yéu
- Khong can phéan tich ma

- Cong cu ho tro manh mé
- Khong can phén tich ma nguon

nguon
Chtrc nang Céc tinh niang tich hop va | - HO tro nhiéu tinh ning tich hop
mot vai tinh nang khac va nhiéu tinh ning khac
HO tro - HO tro 24/7 cia nha cung | - HO trg 24/7 clia nha cung cép.
cp. - Pam bao vé chat lugng, muc
- Su bao dam thap d6 dich vy, trién khai dién
rong.
Co dong - Mi nguoén mé, thay doi| - Tao yéu cau thay doi, thoi gian
theo mong mudn lau, chi phi phéat sinh
Két ndi Bo chuyén do6i cong nghé | - B chuyén doi cong nghé va
va nghi¢p vu nghiép vu
Cong dong Duya trén dy 4n ma nguon | - Tra chi phi dé c6 hd trg
mo - Thu tuc khi tham gia dién dan,
- C6 cong dong riéng tuy nhién lai khong thuc sy co
ich
M6 rong - Dua trén cac tiéu chuan - Kho can thi¢p sau, hodc phai

trd thém chi phi
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Ban quyén - Co nang cap, ha cip - Chi phi rudom ra, phuc tap
- Chi phi thap
Gia thanh - Thap - Khéa cao

3.1. Mule ESB

Mule ESB 13 mét trong nhitng truc tich hop ESB ma ngudén mo thanh cong dau tién.
Mule ESB 1a mot truc tich hop tinh khiét.

Kién triic Mule ESB*

= Trading partners Data sources Connectivity services
applications [BZB] [ adapters

Mule transports/ connectors

Mule integration services

“

App container (optional)

Tomcat | Weblogic | WebSphere | [Boss | |etty | Geronimo

Hinh 2. 3. Kién triic Mule ESB

e Tao, luu trit va tao ra cac dich vu dé tai st dung, va sir dung ESB nhu mot chd
chtra dich vu

e Phan giai dir li¢u: che chén céc dich vu tir cac dinh dang tin nhén, céac giao thurc
va logic nghiép vu riéng bi¢t. Cho phép 161 goi dich vu doc lap.

e Dinh tuyén tin nhan: dinh tuyén, loc, tong hop va sip xép lai cac thong diép
dua trén nodi dung va quy tic.

e Chuyén d6i dit liéu: Trao d6i dit liéu qua cac dinh dang khac nhau va cac giao
thire truyén tai.

! https://www.mulesoft.com/resources/esb/what-mule-esb
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Mule ESB cho phép tai st dung cac thanh phan quan trong. Khong gidng nhu

[
cac frameworks khac, Mule cho phép sir dung cac thanh phan hién c6 ma khong
can bt ky thay doi nao ca. Cac thanh phan (components) cia Mule khong doi
hoi bt ky doan mé cu thé nao ciing nhu khong yéu cau bat ky lap trinh API
nao dé thyc thi. Logic nghiép vu dugc giir tach biét hoan toan véi logic truyén
tin.

e Thong diép c6 thé & bat ky dinh dang nao, c6 thé tir SOAP cho dén kiéu nhj
phan. Mule khong ép budc bat ky rang budc thiét ké nao ddi véi lap trinh vién,
chang han nhu viéc théng nhat dinh dang dich vu kiéu XML hay WSDL.

e (6 thé trién khai Mule trong mot loat cau tric lién két, khong chi riéng ESB.
Mule giup ting ning suit du an, cung cip cac tinh ning bao mat, kha ning
thich nghi véi nhiing thay doi ctia nghiép vu khi can thiét.

e Kién trac Mule 14 kién trac hudng su kién gitp né c6 kha ning mé rong cao.

e Mule ESB c6 cong cu thiét ké ludng dir liéu tich hop 1a Anypoint Studio.

T e —
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— —_—
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M) y f ) Facebook
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Mule Properties. B2 Problems

Hinh 2. 4 Giao di¢n Anypoint Studio

Uu diém:

Cung cap nhiéu chirc ning c6 chat lwong tét nhu nhitng truc tich hop khac.
D& dang cai dat va sir dung, dua trén nén tang Eclipse nén than thién véi ngudi
dung

Nhe, dé dang mé& rong va tiy chinh

37



e Ngoai phién ban mién phi c6 thém Iya chon cho ban thwong mai, cung cip
thém mot s6 tinh ning nang cao voi gia thanh hop 1y
e (C6 cong cu Anypoint Studio gitp d& dang phat trién ESB — n6 gitip d& dang
kéo tha cac thanh phan tao nén flow chuyén déi dir liéu
e (C6 kha nang chay truc tiép ESB tir IDE
Nhuroe diém:

e Chi sir dung dé trién khai hé théng vira va nho
3.2. Oracle Service Bus

La tryc tich hgp ESB ctia chinh Oracle. N6 1a mot thanh phan cua Oracle Fusion
Middleware — mot bd cong cu tich hgp manh mé.

Kién triic Oracle Service Bus?

Proxy Service

client

Oracle Service Bus

Hinh 2. 5. Kién tric Oracle Service Bus

e Oracle Service Bus cung cap cac dich vu chuyén phat tin dua trén cac tiéu
chuan bao gom SOAP, HTTP va JMS.

e N6 duoc thiét ké dé truyén tai thong diép véi do chinh xac cao va dam bao
dén cac may chua cung cap va tiép nhan dich vu. N6 hd trg XML nhu 1a mot
kiéu dix liéu nguyén thay dong thoi cung cap cac giai phap chuyén di thanh
cac kiéu dix lieu khac.

2 https://docs.oracle.com/cd/E14571_01/doc.1111/e15020/architecture_overview.htm#0OSBCA141
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e Oracle Service Bus cho phép thiét Iap méi quan hé giita ngudi stir dung va nha

cung cap dich vu, dong thoi duy tri diém kiém soat va giam sat an ninh tap
trung.

Oracle Service Bus 1a mot trung gian xtr Iy cac yéu cau dich vu dén, xac dinh
logic dinh tuyén va bién d6i cac thong diép dé twong thich véi cac bén nhan
dich vu khac. N6 nhan tin nhin théng qua mét giao thic truyén tai nhu
HTTP(s), IMS, FPT, va giri cac théng diép qua cling mot giao thirc truyén tai
khac

Uu diém:

Cung cip day du cac chuc ning tich hop

Manh mé va 6n dinh, duoc Oracle phat trién trong mot thoi gian dai

La mot thanh phan cta Fusion Middleware nén dé dang két ndi vai cac thanh
phan gia phap khac nhu 1a: SOA, Coherence, Complex Event Processing,
BEPL Process Manager, Enterprise Messaging Service, Service Registry, va
nhiéu hon thé.

Hau hét cac san pham déu c6 trinh bién tap d6 hoa

Su hd tro ludn san sang cho hau hét cac thoa thuan mic do dich vu

Trién khai trén hé thong doanh nghiép 16n, ¢6 su chuyén nghiép

Nhueoc diém:

Gia thanh rat cao

Dung luong san pham rat cao (c6 thé vuot qua 20Gb)
Cai dat kho khan

Chiém rat nhiéu tai nguyén

Can c6 co sO ha tang tot madi trién khai duoc.

3.3. JBoss ESB

JBoss ESB 1a thé hé tiép theo cuia EAL JBoss cung cip cac chirc ning nhu: giam sat

quy trinh kinh doanh (Business Process Monitoring), moi truong phit trién tich hop

(Integrated Development Environment), giao dién truc quan nguoi dung (Human
Workflow User Interface), quan 1y quy trinh nghi€p vu (Business Process
Management), cong cu két ndi (Connectors), quan 1y truyén thong (Transaction

Manager), An ninh hé théng (Security), Messaging Service, kién triic phan tan
(Distributed Computing Architecture).?

3 http://jbossesb.jboss.org/resources/WhatlIsAnESB.html
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Hinh 2. 6 Kién tric ciza JBoss ESB

Kién tric cia JBossESB 1a mot phan ctia SOI (Service Oriented Infrastructure). JB0ss
cung cap giao dién tryc quan ngudi dung khién cho qua trinh thiét ké, tich hop va
kiém thtr tré nén dé dang va thuan tién, dat hi¢u qua cao.

3.4. Talend Open Studio for ESB

Talend ESB 1a mot phan cua bd cong cu Talend. Tét ca cac cong cu cua bo Talend
duoc xay dung trén nén tang Eclipse, do d6 truc quan d6i vai viéc sir dung trong
Eclipse van giit nguyén. Talend cung cap viéc thiét ké @b hoa ludng dit liéu, diéu nay
cho phép thuc thi dé dang va hiéu qua trong cac chuong trinh tich hop. Tuy nhién,
ching ta van c6 thé viét va thuc hién tich hop tly bién vé mat logic ddi voi tirng du
an.

Kién tric Talend Open Studio for ESB*

WEB BROWSER TALEND STUDIO
CLIENTS
G >, s
(1 +Up y»jlal.,,,!ﬁ
e
O 0 (tm
= =} =
o) Comine)
TALEND
SERVER TALEND EXECUTION SERVERS

- N 1
K EEmr——

=) &
(drmin ) D)

DATABASES

Hinh 2. 7. Kién tric Talend Open Studio for ESB

4 https://help.talend.com/reader/eT1URIrEr8V_hj9ytQOHvQ/YBUGI~FNKKLIK_a5pmtvXw
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Khéi Client: bao gdm Talend Studio — cdng cu thuc hién qué trinh tich hop dir liéu
hoac xir Iy dich vu dit liéu, phan giai va dinh tuyén dit liéu.

Talend Execution Servers: chira mét hoic nhiéu Talend Runtimes (noi thuc hién)
duoc trién khai bén trong hé thdng. Talend Runtime cho phép trién khai va thuc hién
cac Jobs, cau hinh dinh tuyén va dich vu dugc tao ra trong Studio. T4t ca cac phién
ban cua Talend Runtime s& giao tiép v6i nhau thdng qua cac Service Locator dé xac
dinh mét trong nhiéu kha nang trién khai va thuc hién ching.

Khéi Databases: Dai dién cho cac co so dir lidu dung dé theo ddi cac hoat dong sir
dung dé thu thap thong tin dang nhap hoic viéc thuc hién cac quy trinh dit liéu cua
ngudi ding, dong thoi no dung dé theo ddi cac cudc goi dich vu.

Quéa trinh xir ly dit lieu dwoc ghi lai bang viéc st dung cac thanh phan
tFlowMeterCatcher, tStatCatcher, tLogCatcher, va dé thuc hién tu dong cac thanh
phan d6 ma khong can sir dung ching thi c6 thé st dung chiic nang Stats & Logs
Churc nang giam sat hoat dong dich vu: cho phép nguoi dung theo ddi cac cudc goi
dich vu. N6 cung cap giam sat va hop nhat théng tin vé sy kién ma ngudi dung cudi
c6 thé thao tac.

Uu diém:

e Talend ESB duogc xay dung dua trén mot vai tiéu chuan thuc té trong moi
truong tich hop nhu Apache Camel, Apache CXF, Apache Karaf va Apache
Zookeeper.

e Beén canh cé4c bo két ndi danh cho Apache nhu JMS, HTTP hoac FTP thi rat
nhiéu bd chuyén dbi B2B ciing dugc cung cap, vi du nhu 13 Alfresco, Jasper,
SAP, Saleforce hoic cac hé thong may chu.

e Mic dinh c6 khoang hon 500 bo két ndi dugc bao géom trong b san pham.

Nhuoc diém:
e CO mot diém bat loi d6 1a Talend IDE doi hoi phan ciing ¢ mirc d6 cao hon
S0 V&i cac ddi thi ciia nd. Chung ta khong nén cai dit Talend trén nhitng may
tinh qué yéu.
e Mot diém yéu nira ciia Talend d6 1a thiéu cac tinh nang quan tri SOA.

. WSO2 ESB

WSO2 cung cip toan bo cac thanh phan hd tro cho viéc tich hop wng dung nhu:
Bussiness Process Server, Bussiness Rule Server, Bussiness Activity Monitor hoac

Governace Registry.
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Kién triic WSO2 ESB:®

Message
Transformation

_“'_’ |}{| ==
—
Pipe
Management + Monitoring

Hinh 2. 8 Kién triic WSO2 ESB

Routing

Messages

Application —y —» Application

Transport
m

Transpert

e Viéc van chuyén dir liéu s& thdng qua mot kénh truyén tin — noi s& xt ly céc khia
cach chat lwong dich vu nhu 13 van dé bao mat.

e WSO02 ESB hoat dong ¢ 2 ché do :Phan giai tin nhan va van chuyén dich vu qua cac
proxy khéac nhau.

e Ca 2 dang chuyén doi tin nhan va dinh tuyén co thé coi la mot don vi duy nhat. Nhu
trén hinh 2.7 ta c6 thé thay khong c6 su tach biét rd rang gitra cac thanh phan chuyén
d6i tin nhan va cac thanh phan dinh tuyén. Trong WSO2 thi day duoc goi la
mediation framework.

e Mot sb viéc bién doi xay ra trude khi quyét dinh thuc hién viéc dinh tuyén, trong khi
mét s6 khac xay ra sau khi viéc dinh tuyén két thuc.

Uu diém:

e Toan bo nén tang WSO2 c6 thé duoc cai dat rat dé dang va cung cip mot
studio phat trién dua trén Eclipse.

e Gibng nhu Talend va FuseSource, WSO2 sir dung c&c dy 4n ma ngudn mo
nhu Apache Synapse (lightweight ESB), Axis (Web Service Implementation)
hoiac ODE (Business Process Engine) vao cac thanh phan cua no.

e Bén canh Talend, WSO2 14 nha cung cap duy nhét cung cdp mot bo phan
mém hoan chinh dua trén co s& Ma ngudn va mdi trudng phét trién riéng biét.
Do d6, khong c6 gi can trg qua trinh phat phan mém, tir IGc bat dau céc tinh
ning don gian nhat, cho dén lic hé thong da co nhiing tinh ning phuc tap
khéc.

5 https://docs.wso2.com/display/ESB490/Architecture
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Nhuoc diém:

e Diém yéu la cdng cu dd hoa. N6 hd tro tat ca cac thanh phan co ban trong

viéc tich hop, nhung lai khdng c6 cong cu truc quan dé thiét ké ludng dir liu
nhu cac ddi thu canh tranh khac.

4. Két luan

ESB gitip mé rong kha ning trién khai SOA cho hé théng cic doanh nghiép. N6 khong

nhirng cung cip mot mo hinh chung dé trién khai, quan 1y ciing nhu quan tri cac Gmg

dung, ma no6 con lam gidm ganh nang thiét ké khai niém doi véi bat ky nguoi dung nao,

cai thién kha nang tai st dung kién trac.

Lgi ich ESB:

Thich nghi nhanh va ré hon véi hé thong dang ton tai

Tang su mém déo; d& dang hon cho viéc thay doi nhu 1a thay d6i yéu cau.

Dua trén cac chuan

Mo rong tir giai phap point—to-point dé trién khai rong rdi cho cac doanh nghiép
(Bus phan phdi)

Dinh nghia trudc cac loai dich vu sin sang cho ngudi dung

Thém c4u hinh chit khong phai tich hop ma hoa

Khéng co céc rules-engine trung tam, khong c6 moi gidi trung tam

Bat loi chinh ciia ESB

Thudng doi hoi mé hinh thong diép doanh nghiép, két qua 1a thém chi phi quan
1y. Nhitng kh6 khin tiém ning khi tich hop nhiéu hé thong tap nham dé cong tac
thong qua céc tiéu chuan thong diép

Yéu cau su quan Iy lién tuc cac phién ban thong diép dé dam bao loi ich du kién
cta loose coupling. Sy quan 1y khong chinh x4c, khong day du hodc khong can
thiét cua phién ban thong di¢p co thé dan dén su phu thudc chat ché thay vi muc
dich 1a dat dugc loose coupling.

Doi hoi phan cimg nhiéu hon 13 cac thong diép point—to-point don gian.

K¥ niang phan tich trung gian can dé cu hinh, quan 1y va thyc hién ESB.

Tang do tré giy ra boi viéc cac thong diép phai di qua thém cac 16p ciia ESB,
dic biét khi so sanh véi giao tiép qua mo hinh diém-diém. Do tré ting 1én mot
phan ciing 1a do thém phan xur 1y tai lisu XML (ESB thuong sir dung XML 1a
ngdn ngit giao tiép).
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CHUONG 3. UNG DUNG ESB MIDDLEWARE PE TICH HQP DICH VU TAl
NGAN HANG TPBANK

1. Pt van dé
1.1. Thuyc trang tai TPBank

Ngay nay v&i su phat trién giao thuong gifta cac t6 chirc, ca nhan trong nudc Vi cac
t6 chtic, c& nhan & nudce ngoai thi nhitng hoat dong chuyén tién qudc té dién ra ngay
cang nhiéu va tham chi c6 téi hang trim, hang nghin giao dich chuyén tién qubc té
dugc thyc hién. Ngan hang TPBank ciing khong ngoal I€.

- Tao giao dich
Kigm tra = - Tao giao dich
trang thai giao dich ‘t‘r‘“éawcc;;éw
Khach hang Ebank ChuyénviénTTQT  -Phé duyét  Core FCC
. giag dich
|
- Tao giao
dich trén ECM
|
- Léy trang thai
giao dich - Cap nhat ang thal Tao dién
tuong tng vOi budc chuyén tién
phé&'duyét trén Core
FCC .
" ~—
—
Core Swift
ECM

Hinh 3. 1. Thuc tragng ngan hang TPBank

Céc hé théng tham gia:
e Héthéng Ebank: Gilip khach hang thao tac trén phan mém ebank ma khong can
t61 cac diém giao dich dé thyc hién.
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1.2.

e Hé théng ECM (Enterprise Content Managerment): La hé thdng luu trir thong
tin giao dich bao gom ca cac chung tir, tai liéu di kém cua giao dich dé thyuc hién
viéc luu kho, thdng ké, bao céo.

e Hé thdng Core FCC: l1a hé théng Core Banking thuc hién céc chirc ning chinh
nhu phé duyét tinh hop 18 giao dich va phé duyét thuc hién chuyén tién.

e Hé thdng Core Swift: 1a hé thong tao ra dién chuyén tién (goi la file swift).

Hé thdng chuyén tién qudc té trén ebank hién dang duoc thuc hién nhu sau:

Khach hang s& thuc hién tao yéu cau chuyén tién trén hé théng ngan hang dién tir
Ebank ma khong can téi giao dich tai quay. Sau khi xac nhan chuyén tién, hé théng
ebank s& thuc hién goi service t6i hé thong ECM dé thuc hién tao giao dich va cac
thong tin lién quan toi giao dich d6. Sau d6, chuyén vién phong thanh toan qudc té
(TTQT) sé& thyc hién kiém tra tinh hop Ié ctua yéu cau chuyeén tién. Néu khong hop 18,
chuyén vién TTQT s& thuc hién tra lai giao dich hoac hity yéu cau trén hé théng ECM.
Khi c6 Iénh tra vé& (hoic hay), hé théng ECM s& goi toi service ciia Ebank va tai day
s& thdng b&o cho khach hang biét 1a giao dich khong hop 1& ciing véi ly do. Néu giao
dich hop ¢ thi chuyén vién TTQT s& thuc hién nhap thdng tin giao dich do trén hé
théng Core Banking FCC rdi thuc hién chuyén phé duyét cac cap. Khi phé duyét dong
y chuyén tién, hé théng Core FCC s& tao ra mot sé REF, chuyén vién TTQT sé& nhap
c4c thong tin can thiét va sé REF nay 18n hé thong Core SWIET dé sinh ra mot file
dién chuyén tién. Sau khi da c6 s6 REF va file dién SWIFT chuyén tién thi chuyén
vién TTQT sé& thuc hién hoan tat tha tuc trén Core FCC la giao dich chuyén tién quéc
té s& duoc thuc hién. Sau khi giao dich hoan tat, chuyén vién TTQT s& thyc hién hoan
thanh giao dich trén hé thdng ECM dé thuc hién chuyén luu kho giao dich nay. Tai
day, mot 1an nita hé théng ECM s& goi t&i service Ebank théng bao giao dich da duoc
thuc hién va théng bao toi khach hang va hoan tat viéc chuyén tién qudc té.

Bai toan dat ra

Nhu ta d3 thdy & muc trén, cac hé thong hoat dong kha 1a riéng r&, chua c6 tinh théng
nhét v6i nhau, hon nita viéc chuyén tién quéc té mat kha nhiéu cong doan va thoi gian
lién quan dén nhap liéu, xi ly ctia chuyén vién phong TTQT, dong thoi viéc kiém tra
tinh hop 18 ciing nhu chuyén phé duyét cac cap ciing mat kha nhiéu thoi gian va cong
strc, ngoai ra con chuwa ké dén viéc sai s6t trong qua trinh nhap di liéu tir hé théng nay
sang hé théng khac (tir ECM sang Core FCC) d& xay ra 15i. Do d6, muc tiéu 1 can
tich hop céc hé thong nay véi nhau thanh mot hé théng co tinh théng nhat, giam thiéu
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cong doan nhap liéu duat doan cua nguoi dung, nang cao tinh chinh xac va giam baét
thoi gian cling nhu cong st ctia chuyén vién TTQT. Vi vay luan van s€ trinh bay giai
phép tich hop cac hé théng trén thanh mot thé thong nhat sir dung ung dung ESB
Middleware.

2. Giai phap tich hop dich vu tai TPBank

2.1.  Kién trdc hé thong tich hop dich vu

Core FCC

Core Swift

Hinh 3. 2. Kién truc hé théng tich hop

Cac hé thong EBank, ECM, Core FCC va Core SWIFT tich hop véi ESB thong qua
HTTP Webservice, truy cap vao h¢ CSDL dung chung.

e Khi c6 mét lénh chuyén tién trén Ebank, hé théng nay s& luu thong tin 1énh,
ddng thoi goi téi hé thong luu trir ECM va s& tao mét giao dich c6 thong tin
tuong tng tai ECM.

e Sau khi tao giao dich thanh céng trén ECM thi hé théng ECM s& goi téi Core
FCC va tao giao dich chuyén tién twong ung.

e Khi giao dich hop 18, day du thong tin xac thuc va duoc phé duyét dong y trén
Core FCC thi hé théng Core FCC sé& thuc hién yéu cau téi hé théng ECM thuc
hién cap nhat trang thai twong tng cho giao dich, va yéu cau hé théng Core
Swift dé sinh ra dién chuyén tién.
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e Khi dién duoc chuyén di, lac nay Core FCC s€ thuc hién cap nhat thong tin
giao dich twong (ng trén hé théng ECM dé chuyén vé quy trinh luu kho, dong
thoi hé théng Ebank s& Iy trang thai giao dich khi khach hang thao tac trén
Ebank.

2.2. bac ta giai phap

2.2.1.

2.2.2.

Yéu ciu cu thé

Muc tiéu cua truc tich hop ESB 1a giup cho cac hé théng c6 kha niang két ndi va
trao doi thong tin dé dang hon, giam thiéu thao tic ctia ngudi st dung gitp cho
tang tinh dung dan va nhanh chéng cua giao dich.

Yéu cau hé thong sau khi tich hop 1a chuyén vién TTQT sé& thao tac phé duyét
giao dich chinh trén hé thong Core FCC ma khong can chuyén qua viéc hoan tét
thong tin trén cac hé théng khac (hé thong luu trit ECM hay Core SWIET), noi
cach khéac: hé thong Core FCC 14 trung tam xir Iy nghiép vu chinh cta toan bo bai
toan.

Nhu vay ta thiy chuyén vién TTQT s& giam thiéu thoi gian nhép liéu cling nhu
viéc phai phé duyét thao tac trén cac hé théng khac nhau.

bac ta céc dich vu va chirc nang
Céc dich vu va chuc nang chinh:

e Khi khach hang thuc hién mot Iénh chuyén tién trén Ebank, hé thong nay s&
lwu thong tin 1énh, dong thoi goi téi hé thdng luu trir ECM va s& tao mot giao
dich c6 thong tin twong (ng tai ECM.

e Sau khi tao giao dich thanh cong trén ECM thi hé théng ECM sé& goi ti Core
FCC va tao giao dich chuyén tién trong @ng. Con néu khéng hop 1€, giao dich
s& bi tra lai tir hé thong ECM trd vé Ebank dé thong béo cho khéach hang biét.

e Khi giao dich hop I¢, day du thdng tin x&c thuc va duoc phé duyét dong y trén
Core FCC thi hé théng Core FCC s& thyuc hién két néi toi hé théng ECM dé
thuc hién cap nhat trang thai twong @ng cho giao dich, va két ndi téi hé thong
Core Swift dé sinh ra dién chuyén tién.
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e Khi dién duoc chuyén di, nguoi ding s& hoan tat giao dich chuyén tién trén
Core FCC, Core FCC s¢ thuc hién cap nhat thong tin giao dich twong ng trén
hé thong ECM, ddng thai hé théng Ebank s& 14y trang théi giao dich khi khach
hang thao tac trén Ebank.

2.2.3. Lua chon cong nghé ESB Middleware

Dua trén khao sat va danh gia cua 5 cong cu tich hop ESB Middleware ¢ muc 3
ctua chuong 2, luan van sé chon giai phap tich hop ESB cia Mule (Mule ESB va
Anypoint Studio) dé thyc hién tich hop dit liéu giira cac hé thong trong ngan hang
161 dé giai quyét bai toan chuyén tién doanh nghiép quéc té.

3. Xay dung hé thdng thir nghiém va danh gia
3.1. Moi truong thuc nghiém

Tryc tich hop ESB sé& str dung cong cu Mule ESB cing Anypoint Studio (dung dé
thiét ké ludng dir liéu) va dugc van hanh trén may chu cai hé diéu hanh Windows
Server 2012 Profesional. Co s¢ dit liéu si dung SQL Server 2014 Enterprise. M0i
truong su dung Java 1.6 dé tranh xung dot cac thu vién véi cac hé thong khac nhau.

3.2. Ludng thong tin trao doi

e Khi khach hang thuc hién mét Iénh chuyén tién trén Ebank, hé théng nay sé luu
thong tin Iénh, dong thoi goi t6i hé thdng luu trir ECM va s& tao mot giao dich ¢6
thong tin twong tng tai ECM.

e Sau khi tao giao dich thanh cong trén ECM thi hé thong ECM s& goi tgi Core FCC
va tao giao dich chuyén tién tuong tng. Con néu khéng hop 18, giao dich s& bi tra
lai tir hé thong ECM tré vé Ebank dé thong bao cho khach hang biét.

e Khi giao dich hop I¢, day du théng tin xac thuc va duoc phé duyét dong y trén
Core FCC thi hé théng Core FCC s& thuc hién két ndi tsi hé théng ECM dé thuc
hién cap nhat trang thai twong tng cho giao dich, va két ndi toi hé théng Core
Swift dé sinh ra dién chuyén tién.

e Khi dién duoc chuyén di, nguoi diing s& hoan tat giao dich chuyén tién trén Core
FCC, Core FCC s& thyc hién cap nhat théng tin giao dich twong tng trén hé théng
ECM, ddng thoi hé théng Ebank sé& Iy trang théi giao dich khi khach hang thao
tac trén Ebank.

48



3.3. M6 hinh hoa dir liéu
e Ddi vai hé théng Ebank:

Hinh 3.3 thé hién cac bang chinh dugc sir dung trong qua trinh tich hop

GiaoDich * LoaiGiaoDich *
Celumn Name Data Type Allow MNulls Celumn Name Data Type Allow Mulls
% MaGiacDich warchar(50) 7 int

DeNghi_Ten nvarchar(100) TenlLoaiGiaoDich nvarchar(100)
DeNghi_DiaChi nvarchar(300) MoTa nvarchar(100}
TH_Ten nvarchar(50)
TH_DiaChi nvarchar(500)
TH_QuocGia nvarchar(50)
TH_STK nvarchar(50)
TH_NeiDung nvarchar(MAX)
TH_Bank_SwiftCode nvarchar(50)
TH_Bank_Ten nvarchar(50)
TH_Bank_QuocGia nvarchar(50)
TG_Bank_SwiftCode nvarchar(50)
TG_Bank_Ten nvarchar(50)
TG_Bank_QuocGia nvarchar(50)
LoaiTien nvarchar(10)

TaiLieuYeuCau *
Celumn Mame Data Type Allow Mulls

7 Id
Mal caiGiacDich
TenTailieu nwvarchar(100)

SoTien money

Phi money
LeaiGiacDich int

NgayGiacDich datetime
NgayHeanThanh datetime
LyDoTraVe nvarchar(MAX)

OFEEOOC0O0OOEEEOREREOREOOOOoOoOOO

Hinh 3. 3. Céc bang diz liéu chinh cuia hé théng Ebank dwoc sir dung dé tich hop

Bang GiaoDich: dung dé luu trir thong tin giao dich ma khach hang thuc hién nhap trén
giao dién Ebank

Bang LoaiGiaoDich: ding dé Iuu trit thong tin loai giao dich

Bang TaiLieuYeuCau: dung dé luu trit thdng tin (tén) cac loai tai liéu, hd so gidy to ma
khach hang can ké khai cho ngan hang khi thuc hién giao dich.

e Dbi vai hé théng ECM

Hinh 3.4 thé hién cac bang chinh dugc sir dung trong qua trinh tich hop
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. . TT_NuocNhanTien
Log_GiaoDich Column Name Data Type Allow Null *
Column Name Data Type Allow Nulls Column Name Data Type Allow Nulls g Tl
% d int
@ id numeric(18, 0) (=] user_id varchar(15) (=] 0 L
ma_nuoc nvarchar(10) 3
ma_cn varchar(10) user_name nvarchar(50) (=]
ten_nuoc nvarchar(50)
thoigian_giaodich datetime [ branch_id varchar(10)
bit
ngay_value datetime created_by varchar(15)
cif varchar(50) (] created_on date
ho_ten nvarchar(50) updated_by varchar(15)
ref_ecm varchar(50) updated_on date
-
pr nvarchar(50) ctatus bit a Column Name Data Type Allow Null *
kieugd_capl nvarchar(50) [ B roleid int (=
kieugd_cap2 nvarchar(50) role_name varchar(10) B
eugd_capL_ID int display_role nvarchar(50} 1
kieugd_cap2ID it created_by varchar(15) 1
sotien flost Column Name Data Type Allow Nulls updated_by varchar(15)
Id 20,0
status nvarchar(50) numeric(20, 0 a updated_on date
ef. har(30 v ipti
user_tnhan_cuoi nvarchar(50) fel-eem varchar(30) description nvarchar(30)
ef R_Cod har(100: -
user_dvkd nvarchar(50) ref_on QR Code varchar(100) status bit &)
trangthai_gizedich numeric(3, 0) < b
timelog datetime a
time_action datetime tl
ngay_duyet datetime -
user_thuchien nvarchar(50)
nguoi_duyet nvarchar(50)
hoan thanh datet rele_name mvarchar(30} Column Name Data Type Allow Null +
ngay_hoan_than| atetime
ten_hanhdong nvarchar(30) user_role_id int =]
nguoi_hoan_thanh nvarchar(50) E
discription nvarchar(100) role_id int (]
ref_ebankECM varchar(50)
file_infor nvarchar(VAX] user_id varchar(15) a
ngay_tiep_nhan datetime
ten_buec nvarchar(50} description nvarchar(50)
nguoi_tiep_nhan nvarchar(30) ’ i
ten_module wvarchar(50) status bit ]|
ngay_ttqt_duyet datetime < L ——
batchlD nvarchar(50) R R oo
nguoi_duyet_ttqt nvarchar(50)
ref nvarchar(30)
ngay_ttqt_hoan_thanh datetime
nguoi_hoan_thanh_ttqt nvarchar(50) related. ref nvarchar(30} Column Name Data Type Allow Nulls
thoi_gian_xac_nhan_vi_p..  datetime O ¥ branch_id varchar(10) a
id_ly_do int branch_name nvarchar(100) a
ref lienquan nvarchar(50) created_by varchar(15)
ghi_chu_DVKD nvarchar(MAX) created_on date
loai_kh varchar(2) updated_by varchar(15)
[l updated on date [l

Hinh 3. 4. Cac bang diz liéu chinh cuia hé thong ECM duwoc sir dung dé tich hop

Bang Log_Giaodich: luu trit thdng tin giao dich trén hé théng ECM phuc vu viéc béo
cao.

Bang Log_History: luu trit thong tin lich s chuyén budc cua giao dich, ngudi thuc
hién phé duyét va thoi gian thao tac.

Bang TT NuocNhanTien: luu trit thdng tin quéc gia nhan tién.

Bang User: luu trir thong tin nguoi st dung (¢ day la tai khoan cta nhan vién ngan
hang).

Bang Role: luu trir quyén cua nguoi ding ddi véi hé théng ECM

Bang User Role: luu trit théng tin phan quyén cia nguoi dung.

Bang Branch: luu trir thdng tin cua tat ca chi nhanh (ma sé chi nhanh, tén chi nhanh)
cua toan ngan hang.

e Dbi vai hé théng Core FCC

Hinh 3.5 thé hién cac bang chinh dwoc sir dung trong qua trinh tich hop
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GiaoDich *
Column Name

% MaGiacDich
DeMghi_Ten
DeMghi_DiaChi
DeMghi_STK
TH_Ten
TH_DiaChi
TH_QuocGia
TH_STK
TH_MNaiDung
TH_Bank_SwiftCode
TH_Bank_Ten
TH_Bank_QuocGia
TG_Bank_SwiftCode
TG_Bank_Ten
TG_Bank_QuocGia
LeaiTien
SoTien
Phi
LeaiGiaoDlich

MgayGiaoDich
MgayHeanThanh
TrangThai
Ref_ECM

Data Type
varchar(50)
nvarchar(100)
nvarchar(100)
nvarchar(100)
nvarchar(100)
nvarchar(500)
nvarchar({50)
nvarchar{50)
nvarchar{MAK)
nwvarchar(50)
nvarchar({50)
nvarchar({50)
nvarchar(50)
nvarchar(50)
nvarchar(50)
nvarchar(10)
money
money
int
datetime
datetime
int

nvarchar({50)

Allow Mulls

OFROEOO0O0O0O0O0OCOO0O0OREOOOOOO@O

LichSu_GiaoDich *

Column Name
MaGiaoDich
TrangThai
TimeAction
UserAction
MoTa
Action

Column Name

% Userld

Roleld
Branchld
Status

Colurmn Name

% Roleld

RoleMame

Status

Data Type
varchar(50)
int
datetime
nvarchar(50)
nvarchar(100)
nvarchar(s0)

Data Type
nvarchar(50)
nvarchar(50)
nvarchar(50)
bit

Data Type
nvarchar(30)
nvarchar(100)
bit

Allow Mulls

OREREEEEO

Allow Mulls

Allow Mulls

Hinh 3. 5. Cac bang diz liéu chinh cua hé thong CoreFCC duoc sir dung dé tich hop

Bang GiaoDich: dung dé luu trit thdng tin giao dich trén hé théng Core

Bang LichSu_GiaoDich: luu trir thdng tin lich st chuyén buéc cua giao dich, nguoi
thuc hién phé duyét va thoi gian thao tac.
Bang Users: luu trir thong tin nguoi sir dung (¢ day la tai khoan cua nhén vién ngan

hang) va quyén han cia ngudi dng.
Bang Role: luu trit quyén ciia ngudi ding ddi vai hé théng CoreFCC

3.4. Xay dung cac bo chuyén doi

e Dbi vai hé théng EBank:

Hé théng Ebank tich hop véi ESB sir dung Restful théng qua HTTP Webservice:
Ebank thuc hién nhan két qua phé duyét hop 18/ khdng hop 18 cua giao dich tir hé
théng ECM va nhan théng béo hoan tat phé duyét chuyén tién trén hé théng Core
FCC dé thdng béo téi khach hang.




API dugc truc ESB cung cap trong cho chirc nang nay 1a:

URI Phuong thirc Gia tri truyén vao Ghi chu
Lay trang thai cua giao dich
s : sau khi hoan tat viéc
lesb/ttqt/status | GET “idGiaoDich” 2 A A2 A .
chuyén tién dé thong bao
tai Khach hang.
Lay thong tin trang thai
/esb/ttqt/docinfo | GET “idGiaoDich” giao dich sau khi phé duyét
hop 1€ trén ECM
{
"data™: [{
"idT: "8773713b-lecf-40fZ-aba8-8efelSeeZbaf™,
"Ma¥YC": "TTQTO0017060&60001™,
"attributes": {
"status": "GD10™,
"description™: "HOAN THANH",
"created®™: "Z2017-10-22T14:56:29.000Z",
"updated®™: "2017-10-26T17:56:28.000Z",
"userTIQT™: "ThaoWNIPF1™,
rrHaCNrr: rrooorr‘_
"CustomerCIF": "00438551",
"Currency™: "OSD"™,
"Imount™: "S0"

Hinh 3. 6. Vi du diz liéu trd vé cia API: /esb/ttqt/staus

"data™: [{
rridrr :
"Ma¥C"™: "TTQTO001706060001™,
"attributes": {

"ztatus": "GFDO3T,

"ETT73713b-1ecf-40f2-abad-Befolieelbat”,

"description": "CHO XU LY TTQT",
"ecreated": "2017-10-22T14:56:29.0002",

"apdated™:

"2017-10-24T16:56:28.0002Z"

Hinh 3. 7. Vi du diF liéu tra vé cia API /esb/ttqt/docinfo

e Pbi vai hé théng ECM:

Hé théng ECM tich hop véi ESB st dung Restful théng qua HTTP Webservice:
ECM thuc hién tao giao dich khi cd Iénh tir hé théng EBank yéu cau, cap nhat
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théng tin giao dich sang trang thai twong ung khi chuyén vién TTQT phé duyét
trén Core FCC. Thuc hién luu file dién chuyén tién tir hé thong Core FCC day

sang.

API dugc truc ESB cung cap trong cho chiic ning nay 1a:

URI Phuong thirc Gia trj truyén vao Ghi chu
“soTien”, “soCIF”,
“loaiTien”, “loaiGD1”,
“loaiGD2”, Tao giao dich 1én hé théng
fesbittquicreate | POST “listTaiLicu”, ECM (tir Ebank - ECM)
“listChungTu”,
“noiDung”
Cap nhat trang thai cua
“1dGiaoDich”, giao dich trén ECM tuong
fesbittqt/process | PUT “trangThai” ung véi quad trinh phé
duyét trén Core
e s e Cap nhat cac file ching tu
Jeshittqt/addfile | PUT “idGiaoDich”, dinh kém Ién hé thong
listfile ECM

{

Hid" :
"Ma¥C":
"result™:
"attributes": {

"data™: [

"TIQTO001706060001™,
"SUCCESsS"™,

"status": "GDO3",
"description™: "CHO XU LY TIQI",
"created™: "2017-10-20T09:56:29.0002Z",
"updated™: "2017-10-20T09:56:29.0002Z",
"userThucHien™: "ThaoNTP1"™,
"fileId"™: [
i
"fileQl™:
"fileDQ2™:

"63ae4bl4-eb6db-4a51-a830
"986adT700-298e-4834-a271

"g87T73T13b-1ecf-40f2-abad-8efoelieeZbat",

-0d8dsa8cZsdo",
—f173dc3f9aaa"

Hinh 3. 8 Vi du di liéu tra vé cua API: /esb/ttqt/process
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"data™: [
i
midm: "BT7T73713b-lecf-40f2-abai-B8efelieelbaf™,
"Ma¥C": "ITTQTO00170&0&0001™,
"result™: "3UOCCESS",
"attributes": {
"=tatus": "GDO3™,
"description": "CHO XU LY TTQT",
"created™: "2017-10-20T09:56:29.0002",
"updated™: "2017-10-20T09:56:29.0002",
"'.J.SEITTQT m. om "r
"HE.CN": HOOOH'
"CustomerCIF™: "00433551",
"Currency™: "UO3D",
"Amount™: 507,
"FileId™: [
i
"fileDl1™: "g63aedbl4-eb6db-4a51-a830-0d8d45%aSc29d40"™,
"FileD2™: "S926ad700-298e-48334-a271-f173dc3f9%aaa"

Hinh 3. 9. Vi du diF liéu trd vé cia API: /esb/ttqt/create

e Déi véi hé théng Core FCC:

Core FCC tich hop vai ESB sur dung Restful théng qua HTTP Webservice: hé
théng core thuc hién tao giao dich véi cac thong tin c¢d sin sau khi viéc tao giao
dich trén ECM hoan tat va nhan thong tin file dién chuyén tién swift tir hé thong
Core Swift. Tai day, chuyén vién TTQT sé& thyuc hién kiém tra va phé duyét cac
cap céc giao dich chuyén tién nudc ngoai.

API dugc truc ESB cung cap trong cho chiic ning nay 1a:

URI Phuong thirc | Gi4 tr truyén vao Ghi chu

“soTien”, “soCIF”,
“loaiTien”, “loaiGD1”, | Tao giao dich trén hé

. “loaiGD2”, théng Core FCC sau khi
fesbittqtaction | POST “listTaiLicu”, phé duyét hop 1é trén ECM
“listChungTu”, (ECM - Core)
“noiDung”

Nhan thong tin file dién

lesb/ttqt/getfile | GET idGiaoDich chuyén tidn swift

54



i
"data™: [
! Tid":
"Ma¥YC": "TTQTOO0017060&60001™,
"result™: "SUOCCESS™,
"attributes": {
"=tatus": "GDO3"™,
"description™: "CHO XU LY TTQT",
"created™:
"updated™:
"u=erTTQT™:
"MaCH™: "000™,
"CustomerCIF™: "004385%51"™,
"TenEKH™ "Hoguyen Van A",
"Currency™: "O5D",
"Amount™: 50",
"ref™ "OFTO00135805™,
"Swifc™ ""v,
"CuocoGia™:
"NoiDung™:
"FfileId™: [
i

o
r

"hfghani=stan™,
"Chuyen tien tieu dung™,

"fileQl™:
"fileQ2™:

"ETT3T1l3b-lecf-40f2-abaf-8efelSeeZbaf™,

"2017—10j21T09:56:29.0002",
"201T-10-21TO02:58:259.000Z",

"63aedbl4-e6db-4a51-a830-0d8d%a9c29d40™,
"986adT700-2898e-4834-a2T1-f173dc3f9aaa"

Hinh 3. 10. Vi du diz liéu trd vé cua API: /esb/ttqt/action

e Déi véi hé théng Core SWIFT:

Tich hop véi ESB stir dung Restful théng qua HTTP Webservice: thuc hién tao
file dién chuyén tién sau khi c6 phé duyét hop 1¢ giao dich trén hé thong Core

FCC.

API dugc truc ESB cung cap trong cho chiic ning nay 1a:

URI Phufmg Gia trj truyén vao Ghi cha
thirc
“soTien”, “soCIF”,
“ig:;g]gg,,’ loaiGD1”, Tao file dién chuyén tién
lesb/ttqt/getswift | POST s sau khi phé duyét trén hé
listTaiLieu”, thdng Core FCC
“listChungTu”, &
“noiDung”

55



"data™: [
i

"id"™: "8773713b-lecf-40f2-aba8-8ef6l15eeZ2baf™,

"Ma¥C": "ITTQTO0001706060001™,

"result™: "SOCCESS"™,

Tattributes™: {
Tztatu=s": "EDhOooT,
"description™: "DA CHUYEN TIEN",
"ocreated™: "2017-10-21T09:56:29.000Z",
"updated™: "2017-10-21T0S:58:29.000Z2Z",
"TuserTTRQT™: "TraWNTH™,
"CustomerCIF™: "00438551"™,
"Currency™: "UO3D"™,
TAmount™: 507,
"ref" : "OQFTOO00135805™,
"OumocEia™: "Afghanistan™,
"Swift™ : "3T7leef8e-234b-421b-b693-Td6e8T53asef0™

Hinh 3. 11. Vi du diz liéu trd vé cua API: /esb/ttqt/getswift

Hinh dudi mé ta qua trinh tuong tac gitta cac hé théng

- Tao giao dich
_ Kiém tra Core FCC
trang thai giao dich Phé duyét

Khach hang giao dich

. Chuyén vién TTQT

Tao giao dich
trén core

chuyén tign

FCC
—
- LAy thong tin file
ECM dién dé luu trix Core Swift

Hinh 3. 12. Qud trinh twong tdc giira cac hé thong

3.5. Thiét ké giao dién nguoi ding

e Hé théng Ebank: ddi véi hé théng nay, giao dién can phai duoc hién thi tét trén
moi truong trinh duyét web ciing nhu méi truong trén cac thiét bi di dong, do do
s& str dung HTMLS5, Javascript va CSS3 dé xay dung.
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e Hé théng ECM: d6i véi hé thong nay, giao dién chi can dap wng nhu cau hién
thi trén méi truong trinh duyét web, ngoai ra dé phi hop véi cac chic ning hé
thdng thi giao dién hé thng s& duoc st dung Dojo framework, html va css. Giao
dién phuc vu ndi bé ngan hang nén can don gian, dé thao tac va han ché chira
cac ma script thao tac phuc tap, ton tai nguyén cua trinh duyét.

e Hé thong CoreFCC va hé thdng Core Swift: str dung JavaForm mic dinh cua hé
théng.

3.6. Két qua thir nghiém

Sau khi ap dung truc tich hgp ESB, chuyén vién TTQT s& giam thiéu thoi gian
nhap liéu ciing nhu viéc phé duyét Iénh chuyén tién . Kich ban thir nghiém giao
dich chuyén tién qudc té trén hé théng Ebank nhu sau:

e Khach hang Nguyén Vin A dai dién cho cong ty TNHH SimpleVN thuc hién
chuyén 50 USD sang ngan hang New Kabul & Afghanistan. Khach hang ding
nhap vao hé thong Ebank danh cho doanh nghiép, thuc hién nhap théng tin giao
dich.

Chuyén tién qudc t&
S6 tai khoan ngoai té 22288866002

S6 du kha dung: 45,087.36 USD

S6 tién ghi ng 50
Ghi no tir tai khodn VND

S8 tai khodn VND 22288866001

S6 dur kha dung: 1,529,474,085 VND

Mua ngoai té theo ty gid 22,750
S6 tién ghi no 3.640,000
Phi

Hinh thdc thu phi SHA-Ngudi ra Iénh chi chiu phi TPBank (CT, dién phi)
Phi chuyén tién 022% = 110,000 VND

Dién phi 550USD = 125,125 VND

Tai khoan thu phi 22288866001

S6 dukha dung: 1,529,474,085 VND
Gui théng bao cho ngudi duyét GUi théng bdo qua email
Hinh 3. 13. Théng tin giao dich trén EBank
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Chuyén tién qudc t&

Check list hd so chuy@n tién thanh todn hang héa nhap khau

| Chiang tir bdt budc

Hop ddng ngoai thuong hoac gidy t& tuong duong, trong do6 quy dinh vé
1 diéu khoan phai thanh toan trudc hoac Hop dong uy thac nhap khau (néu
nhap khau uy thac)

Gidy phép nhap khdu/Han ngach nhap khau (d6i véi mat hang can c6 gidy

= phép/ han ngach)

3 Céf chimg tir khac c6 lién quan dén nhap khau hang hod va dich vu tra trudc
(n€u co)

] Ching tir b8 sung

1 To khai hai quan

2 Hod don thuong mai

3 Van t3i don (Bill of Lading, Airway Bills)

Checklist hé so thanh todn qudc t&

Hinh 3. 14. Théng tin cac gidy to dinh keém

Ban scan

Ban scan

Ban scan

Ban scan

Ban scan

Ban scan

Click vao day dé gt file

e Sau khi hoan tat viéc nhap thong tin giao dich, upload cac chiing tir can thiét Ién hé
thdng, khach hang sé& thuc hién yéu cau lénh chuyén tién. Lic ndy mot giao dich
chtra thong tin twong @ng s& duoc tao ra trén hé thong ECM thong qua truc ESB,
cac file chung tir di kém s& duoc day 18n hé théng ECM dé phuc vu viéc luu trit,
d6ng thoi ECM sé& thyc hién tao giao dich twong ¢ng trén hé théng Core FCC, thdng

tin c4c gidy to luu trit trén ECM s& duoc hién thi tai hé théng Core FCC.

B Cong vide  [15) TTQT0001706060001
Théngtin | Dinhkém  Lich sir
- Théng tin giao dich
Ma CN
User nhip GD
Ma yéu cdu
Loai GD cdp 1

Loai GD cdp 2

Tén khich hang FULL_NAME_22286866

Ngay BVKD cam két bd sung Ngay cam két bé sung cudi

Ghi cha

Hinh 3. 15. Théng tin giao dich firong 1ing trén hé thong heu trit ECM

58



e Luc nay hé théng ECM va hé théng Core FCC s& trao d6i thong tin voi nhau thong
qua Id cua giao dich. Chuyén vién TTQT vao hé thng Core FCC, kiém tra giao
dich va céc giay to dinh kém va thuc hién phé duyét cac cap tai day.

Viewer

4 invoice LOI.PDF x

Tén a  Kichce Da diéu chinh boi Da diéu chinh vao Ph
THONG BAO TAC NGHIEP THU PHI BO 163KB  PhuongNTHE 131012017 09:46 VLT Ty N £ ?
e SUNG.PDF \7 1etsea LOom ]) all \-’
L v
[@  4invoice LOLPDF 27MB PhuongNTHE ’ GB Building, #03-o1 (Suite 301),
@ THONG BAQ TAC NGHIEP + TBAO 260KB  PhuongNTHE 13/1072017 09:46 1':3., - 143 Cecil Street,
CHUNG TU.PDF — Singapore 069542
HAIHA Waterway Transport Company Limited  Invoice No.
32, Zone 6, Diem Dien Town, Thai Thuy District, Invoice Date:
Binh Province, VietNam L/C No.

dated 14 Apeil 2017, is
Bank for Investment and
Payment Due Dai

Contract No.
COMMERCIAL INVOICE
#l Name MT. SHANDONG ZIHE
No. 77684
Date 17 APRIL 2017
Iport ONE SAFE BERTH/PORT IN SINGAPORE

1arge Port NHA BE TERMINAL, HOCHIMINH CITY, VIETNAM

¢ Terms: CFR NHA BE TERMINAL, HOCHIMINH CITY, VIEINAM
terms and conditions as per commercial contract No. 20170314 dated 14 March |
wrice calculated as per price clause stated in Documentary Credit No. 1241037001

B=NES ¢

Hinh 3. 16. Man hinh danh sach hé so trén Core FCC

& Funds Transfer Contract Input - Transaction Branch Code = 045

Bl sae M)How

Product Description  PHI_KHDN_CHUYEM T
Contract Reference Mumber * 0450FT2172090501
User Reference 0450FT2172090501
0450FT2172090501

Product OFT2

Source Reference number

Message Reference Number
("EThWY FParty Details| Additional Details | Settlement Route

Debit

Debit Currency * UsSD
Debit Branch * 045
Debit Account * 22288866002
Debit Account Description - TR TREQ PHOMNG TTt
Debit IBAN
Debit Amount * 45,087.36
Debit Valug Date * 2017-07-28
Debit Spread
Debit Spread Date

t2[ia]id

|

M

B
=1

Versien Numberlﬂ

Credit

Transaction Type Code | |

Source Code FLEXCUBE
Instruction Code
Book Date

]

2017-07-28

B
]

1 of

Credit Currency * VND
Credit Branch * 000
Credit Account * 22288866001
-TAM GIL CHO XU LY

FIEE

Credit Account Description
Credit IBAN

Yirtual Account

Virtual Account Name
Credit Amount * 3,640,000

Credit Value Date * 2017-08-01

i

: El

m

Events | Charge Claim | Settlements | Advices | Charges

Maker NHUNGHC
Checker Date Time

Status

Authorization Status Unauthorized
Status

Proce

Hinh 3. 17.

| Tax | MIS | Fields | CustomerCover Details |

Date Time 2017-07-28 16:55:25

Théng tin giao dich trén hé thang Core FCC
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e Sau khi chuyén vién TTQT thuc hién phé duyét cac cip trén hé thong Core FCC,
néu giao dich hop Ié, hé théng Core Swift s& sinh ra mét file dién swift chuyén
tién. File dién SWIFT nay cung véi sé6 REF giao dich duoc tao ra tir Core FCC s&
13 co s& dé danh dién chuyén tién sang ngan hang nudc ngoai.

e Két thic viéc chuyén dién, Core FCC sé& thong bao t6i hé théng ECM va EBank
dé thuc hién luu kho trén ECM va thong bao hoan tt chuyén tién cho khach hang

trén Ebank.

Chuyén tién qudc t&

Giao dich thanh c8ng. Cdm on Quy khach da giao dich véi TPBank!

M3 giao dich

Thai gian thuc hién

Thong tin giao djch

Tén bén dé nghi

Dia chi bén dé nghi

Tén bén thu hudng

Dia chi bén thu hudng

Qudc gia thu hudng

S6 tai khoan thu hudng/IBAN
N6i dung chuyén tién

Tén ngan hang thu hudng
Quéc gia ngdn hang thu hudng
D4t tén cho mau

Loai tién

T6ng ngoai té can chuyén
S6 tién ghi no tir TK ngoai té

Ty gid ngoai t&/VND

1720810000031051

27/07/2017 14:59:38

FULL_NAME_22288866

57 LY THUONG KIET, QUAN HOAN KIEM, TP HA NOI

KELLY HA TRANG

68 LASHKAR GAH, HELMAND DIST

AFGHANISTAN

00438551002

CHUYEN TIEN SANG NUOC NGOAI

NEW KABUL

AFGHANISTAN

MAU SO 1

USD

210UsD

50 USD

22,750 VND

Hinh 3. 18. Thong tin giao dich hoan tat trén hé thong Ebank
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3.7. Panh gia két qua
3.7.1. Két qua dat dugc

Khdi lwgng cong viéc va thoi gian nhap lidu, kiém tra giao dich duoc giam thiéu
mét cach dang ké. Thay vi phai truy cap vao céc hé thong khac nhau dé thyc hién
thao tac phé duyét thi hién nay ngudi dung chi can thyuc hién phé duyét tai hé
théng Core FCC, cac thong tin khac s& duoc ty dong cap nhat trén cac hé thdng
con lai. Thoi gian giao dich duoc giam xuéng, sé luong giao dich va d6 chinh xéc
trong cé4c thao tac kiém tra duoc ting 1én.

Bang dudi day thong ké khao sat s6 lwong giao dich duoc xtr ly sau mdi 2 gio 1am
viéc cua 5 chuyén vién phong TTQT. Ta c6 thé thiy duoc sb lwong giao dich dugc
xur Iy sau str dung truc tich hop ESB duoc ting 1én khoang 20% so véi hé théng
ban dau.

Théng ké s6 luvong giao dich duoc xt ly trong ngay
90
80

70

60
5
4
3

2

B

0

2h 4h 6h 8h

m Sé lwong giao dich dwoc xt ly khi chwa dung ESB

o

o

o

o

o

m Sé lwong giao dich dwoc xiv ly sau khi ding ESB

3.7.2. Hiéu nang hé thng

Hé théng hoat dong twong dbi 6n dinh, qué trinh két néi tir cac hé thong Ebank,
ECM t6i Core duge dam bao va théng subt. Khi thuc hién trién khai pilot hé
thdng, véi s6 lwong giao dich khoang 400 giao dich/ngay thi hé thdng van dap
g duogc cac thao tac. Dir liéu duoc cip nhat twong dbi nhanh véi do tré chua
qua 2 gidy. Tuy nhién khi ting s6 lwong giao dich I&n gan 1000 giao dich (twong
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duong vai giao dich chuyén tién qudc té cua khoang 20 chi nhanh trong ngay)
cuing mot thoi diém thi hé théng doi luc phan héi chwa dugc nhanh (khoang hon
4 giay), d6i luc bi mat két ndi téi hé thdng core do dé can tdi wu két ndi tsi hé
théng nay.

4. Két chuong

Chuong 3 luin vin d3 trinh bay bai toan tich hop céc hé thdng tai ngan hang TPBank
va dé xuat giai phap tich hop st dung truc tich hop ESB cua Mule ESB dé giai quyét
bai toan. Bai toan di duoc trién khai plilot trén hé théng UAT (User Acceptance
Testing) dé giai quyét nhirng van dé trong cdng tac chuyén tién qudc té cua ngan hang
Vv6i nhitng hé théng tham gia 1a: hé théng ngan hang dién tir EBank, hé théng luu trix
chung tir s6 sach ECM, hé thdng ngan hang 16i Core FCC va hé théng tao dién chuyén
tién Core SWIFT.
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KET LUAN CHUNG
1. Céc két qua dat duoc

Qua qué trinh nghién cu, tim hiéu va xay dung tng dung sir dung ESB dé hd tro viéc
thanh toan qudc té cua ngan hang, cu thé 1a giao dich chuyén tién qudc té, toi da bd
sung cho minh thém nhiéu kién thirc ciing nhu cac ki nang vé tich hop hé théng. Muc
tiéu ma khoa luan dé ra co ban duoc hoan thanh véi cac két qua chinh sau:

e Gidi thiéu tong quan vé tich hop hé théng, cac khai niém co ban vé linh vuc tich
hop hé thong, dua ra duoc ly do tai sao can phai tich hop hé théng, nhitng diém
manh va thach thic caa viéc tich hop hé thong cung hudng tiép can van dé nay.
Bén canh d6, chuong nay ciing di trinh bay vé cac kién trdc cua tich hop hé théng
cling mot sé phuong phap tich hop phd bién dang duoc sir dung rong réi trén toan
cau.

e Dic ta chi tiét ky thuat tich hop dich vu sir dung truc dich vu tong thé ESB. Céc
khai niém vé ESB, kién triic cling nhu céc tinh ning co ban ma ESB cung cap cho
ngudi phat trién da duoc trinh bay chi tiét trong luan van. Pong thoi luan van ciing
danh gia vu nhuogc diém gita mot sé phwong phap tich hop, bén canh dé gii thiéu
mét s6 cong cu ESB Middleware pho bién hién nay.

e Phan tich va giai quyét bai toan xay dung ting dung hd trg phong TTQT trong cong
tac phé duyét giao dich chuyén tién qudc té; tir ¢ dé xuat giai phap st dung truc
tich hop ESB caa Mule ESB d¢ giai quyét bai toan. Dua trén giai phap do, ching
t6i da tién hanh trién khai plilot trén hé théng UAT (User Acceptance Testing) va
da thu duoc két qua danh gia tich cyc tir phia nguoi ding, 1am co so dé ¢ nhiing
dinh hudng nang cap cac chirc ning trong tuwong lai.

2. Dinh huéng phat trién trong tuwong lai

Hién tai hé théng dang hoan tit qua trinh UAT va thuc hién xin phé duyét dé co thé
trién khai trén moéi trudng thuc ngiém Production.

Do thoi gian nghién ctru ciing nhu kinh nghiém vé tich hop dix lidu con han ché, cho
nén tng dung con gap nhiéu nhiing diém bat cap nhu 1a: viéc chuyén doi di lisu moi
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chi don thuan, co ché ghi log con so sai va hiéu nang chua thyc sy tét 1im, do d6 trong

tuong lai tng dung can cai tién cac mit sau:

o Nang cip viéc chuyén dbi dit liéu sang mét sé kiéu dinh dang khéc, thuan tién cho
viéc xur ly.

e Pit thém co ché ghi log trong ludng dix liéu ESB dé kip thoi phét hién nhitng bat
thuong xay ra.

e Thuc hién nang cap hiéu ning hé théng dé dap ung duoc sé luong giao dich ngay
cang tang.

Ngoai ra, tiép tuc nghién ctru va st dung giai phap truc dich vu ESB caa Mule ESB dé
dinh hudng tich hop cac hé théng nghiép vu khéc tai ngan hang TPBank nhu:

e Hé thng thdng tin khach hang: cung cip thong tin co ban caa khach hang nhu ho
tén, s6 tai khoan, ngay sinh, loai khach hang 1a doanh nghiép hay ca nhan dé phuc
vu mot s6 yéu cau cua ting hé thong Core Banking

e Hé thng béo cao: Luu trit, tong hop cac bao céo cua c4c to chic tin dung theo céc
mau va cac tiéu chi khac nhau.

o Mot sb hé théng lién quan dén chuyén tién qubc té hodc phé duyét tin dung.
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