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MO PAU

Trong Cach mang cong nghiép 4.0, “blockchain” (chudi khbi) duge xem 1a mot trong
nhitng céng nghé "then chdt" cho chuyén ddi s6 va xay dung nén tang cong nghé thong tin
trong tuong lai.

Vi kha ning chia sé thong tin dit 1iéu minh bach theo thoi gian thuc té, ¢ tinh bao
mat cao, cong nghé blockchain 1a mot trong nhitng xu hudng cong ngh¢ doét pha, co6 kha
nang ung dung rong rai ¢ nhidu nganh nghé, linh vuc khac nhau.

Ung dung cong nghé Blockchain ¢ thé giai quyét dugc mot sd van dé ma hé théng
tai chinh ngan hang hién nay dang gip phai. Blockchain cung cap mirc 46 bao mat cao, minh
bach trong cac giao dich ciing nhu chi phi thap. Hon nita, ngudi ding c6 thé hoan toan tham
gia vao giao dich ma khong can xac thyuc boi bén thu 3.

Cong nghé Blockchain thuc sy mé ra tiém nang vo cuing 16n trong linh vyec tai chinh
— ngéan hang, tic dong khong nho dén quy trinh xac nhan giao dich, quan 1y tién mit, ti wu
hoa tai san cling nhu cic quy trinh kinh doanh khac. Cong ngh¢ Blockchain sé gitp giam
thiéu thoi gian tir luc dang ky toi lac hoan thanh giao dich hodc giam thoi gian cho cac giao
dich lién ngan hang, chuyén khoan qudc té hoic xac nhan thong tin ca nhan.

Nhan thay nhitng tiém ning to 16n ciia Blockchain & hién tai va twong lai, em quyét
dinh lya chon dé tai nghién ctru cac ng dung cia Blockchain cho bai todn thanh todn phi

tién mat trong cac hé thong tai chinh ngan hang cho bao cdo luan van Thac si ctia minh.
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CHUONG 1: GIOI THIEU CONG NGHE BLOCK CHAIN
1.1. Téng quan vé cong nghé Blockchain

1.1.1. Khdi niém

Co ché co ban, blockchain, ciing di dugc cong nhan va da tim thdy cac img dung trong
cac boi canh da dang. That vay, thé gidi da phat hién ra rang cac nguyén tic cua blockchain
hiru ich trong nhiéu bdi canh va c6 thé cé nhidu bién thé ciia viéc trién khai ban dau.

Blockchain 1a mot cong nghé phtec tap va phat trién nhanh chéng. Phai mat nhiéu tri
tué sang sudt trong nhidu nim phat trién, cong v6i su két hop cia nhiing tién bd trong mat
ma, dién todn phan tan va kinh té hoc dé tao ra cong ngh¢ hién tai.

Blockchain duoc thiét ké dé chong lai viéc thay d6i cua dir liu: Mot khi dir lidu da dugc
cip nhat trong mang thi s& kho c6 thé thay déi duoc no. Théng tin da luu trong Blockchain
thi khong thé bi thay d6i va chi dugc bo sung thém khi c6 su dong thuan cia tat ca cac nut
trong hé théng.

1.1.2. Mang ngang hang (Peer to Peer Network)

Mang ngang hang 1a mot kién triic mang phan phéi, trong ¢6 mdi nut tham gia (may
tinh) chia sé tai nguyén phan ciing ciia né6 nhu may tinh, dung luong luu trix, lién két mang
v6i nhau.

1.1.3. Block

Block 1a mét don vi trong Blockchain, 13 khéi xay dung nén Blockchain bao gém cac giao
dich voi dir lidu.

1.1.4. Giao dich

Giao dich 1a mot ban ghi chuyén giao tai san (tién té k¥ thuat s, don vi hang t6n kho, v.v...)

gilra cac bén.
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Bang 1.1: Vi du vé 1 giao dich

Input Output Amount Total
Transaction ID: | Account A Account B 0.0321
Oxalb2c3 Account C 2.5000
2.531

1.1.5. 86 cdi

S cai duoc coi 12 mdt cudn sd hodc tép tin ghi chép va tong hop cac giao dich. Trong subt

lich st, 6 ghi chép da duogc stir dung dé theo ddi trao dbi hang hoa va dich vu.

Mt s6 cai duogc thuc hién béng cach st dung mot Blockchain c6 thé giam thiéu nhiing van
dé nay thong qua viée sir dung co ché dong thuan phan tan. Céac so cai Blockchain s& duogc
sao chép va phan phdi giita cac nut trong hé thong.

1.1.6. Blockchain phén phéi phi tap trung
1.1.7. Smart Contract
Smart Contract la mot thuat nglr mo ta kha nang tu dua ra cac diéu khoan va thuc thi thoa
thuan cua hé thong mdy tinh bang cach sir dung cong nghé Blockchain. Cac diéu khoan cia
Smart Contract c6 thé coi 1a trong duong véi mot hop dong phép 1y va duoc ghi lai dudi ngon
nglt cua may tinh. Toan bd qua trinh cia Smart Contract dugc 1ap trinh dé thuc hién tu dong
va khong thé c¢6 su can thiép tir bén ngoai.
1.2.2. Md hod bt doi xirng

M3 héa khoa bat ddi xung, la mot dang méat ma hoa cho phép nguoi st dung trao doi
cac thong tin mat v6i nhau ma khong can phai trao d6i cac khoa chung bi mat trude dé. Piéu
nay dugc thyc hi¢n bing cach su dung mot cdp khoa co6 quan hé toan hoc vdi nhau 1a khoa
cong khai (Public Key) va khoa bi mat (Private Key).
Private Key phai duogc gitr bi mat tuyét ddi trong khi Public Key duoc phd bién cong khai.
Trong 2 khéa, mot dung dé ma héa va khoa con lai dugc dung dé giai ma.
1.2.3. Con tré bam

Con tré bam la con tro thong thuong nhung cé kém theo gid tri bdm cua ndi dung
dugc tré téi. Con tro bam vira tré dén dir liéu vira luu gia tri bam cua dir li¢u do.
1.2.4. Chiv ky 56

Chir ky s6 1a mot yéu té xay dung khac ctia Blockchain. Sir dung mat ma khoé cong
khai dé cung cap tinh toan ven, khong truyén lai (nghia vu cua tin nhin dugc gui va nhan

bdi cac bén) va tinh x4c thyc ciia mot thong diép va ngudn. Chir ky sé ¢ cac thudce tinh
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twong tu nhu chit ky tay ma chi c6 thé dugc phat hanh boi ngudi phat hanh va dugc xac
minh boi nhitng nguodi dung khac.
1.2.5. Cay Merkle

Blockchain str dung mang P2P, trong d6 mdi nit mang phai c6 ciing mdt ban sao cia
dir liéu va dir 1iéu méi phai duoc truyén va kiém tra qua mang. Truyén va xac minh dir liéu
qua mang P2P ton nhiéu thoi gian va ton kém vé mit tinh toan.
1.3.  Phain loai cac hé thong Blockchain

Hé théng Blockchain thuong dugc phan chia thanh 3 loai: Public, Private va
Permissioned, trong do:
1.3.1. Public
Céch 6 rang nhat dé van hanh cac giao thirc blockchain 14 ¢ dang Public. Pay 1a cong nghé
blockchain ban dau duoc phat minh va van duoc cho 1a dugc tng dung manh mé nhat.
Pay 1a loai Blockchain ma bét ky ai ciing ¢6 quyén doc va ghi dir liéu. Qua trinh xéac thuc
giao dich trén hé thong Blockchain nay doi hoi phai c6 hang nghin (tham chi nhiéu hon) nut
(Node) tham gia.
1.3.2. Private
C6 nghia 1a quyén truy cap dugc gidi han cho cac thanh vién va cac thanh vién ludn duoc biét
dén nhau. Nhitng nguoi tham gia dugc biét dén véi nhau va ho di quyét dinh cting nhau thanh
1ap mdt mang ludi.
Nguoi dung chi duoc quyén doc dir 1iéu, khong c6 quyén ghi (quyén ndy thudc vé mot to chirc
bén thir 3 voi do tin cdy tuyét d6i). Bén thi 3 ¢6 toan quyén quyét dinh moi thay ddi trén
Blockchain. Thoi gian xé4c thuc giao dich ddi voi Private Blockchain kha nhanh (vi chi can
mot luong nho thiét bj tham gia vao giao dich).
1.3.3. Permissioned
Permissioned blockchain 14 hé théng déng va chi danh cho nhitng ngudi duge phép truy cap.
Bét clr ai mudn xéc thuc cac giao dich va/hoac xem dir li€u trén mang, trudc tién phai dugc
central authority (b phan trung tim, chiu trach nhiém quan 1y chinh) chéap thuén.
1.4. Céc co ché dong thuin
"Thdng nhit ra quyét dinh 1a mot qua trinh ra quyét dinh ctia nhém trong chinh cac thanh vién
trong nhom phat trién, va ddng y hd trg mot quyét dinh vi lgi ich tét nhat clia toan bd nhom.
DPong thuan co6 thé dugc dinh nghia mét cach chuyén nghiép nhu mot giai phap duoc chip

nhan, duoc hd tro, tham chi khi khong phai 13 "su yéu thich" cia mdi c4 nhan. Sy déng thuan
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duoc dinh nghia boi Merriam-Webster 1a, dau tién, nhu 1 thoa thuin chung, va thtr hai 13, sy

doan két nhom niém tin hodc y kién."

1.4.1. Proof-of-work.

1.4.2. Proof-of-Stake.

1.4.3. Uy nhiém Proof-of-Stake.

Mot phan mé rong cua thuit toan bang chimg ¢ phan dugc goi 1a bang chimg c6 phan
duogc uy quyén (DPoS).

1.4.4. Proof-of-Authority.

1.5. Cach hoat dong cia Blockchain

Céch hoat dong cua Blockchain g6m c6 5 budce: Dinh nghia giao dich, xéac

thuc giao dich, tao khéi, xac nhan khdi, chudi khéi.

1.8.  Uu nhwoc diém ciia cong nghé Blockchain

1.8.1. Uu diém

e Tinh minh bach: Cong ngh¢ Blockchain mang dén nhiéu budc tién trong viéc cai thién
tinh minh bach.

e Tinh phi tap trung: Cac hé théng dugc xay dung dua trén cong nghé Blockchain ¢ thé
hoat dong trén mang ludi may tinh phi tap trung, tir 6 giam thiéu cac rui ro b tin cong,
thoi gian chét trén may cha va gay that thoat dir licu.

e Loai bo don vi trung gian: Cac hé théng dugc xay dung dya trén cong ngh¢ Blockchain
cho phép co thé loai bo cac don vu trung gian lién quan dén hoat dong 1ap hd so, ghi
chép dir liéu va chuyén giao tai san.

e Sy tin cay: Cac hé thong xay dung dua trén cong nghé Blockchain lam gia ting niém tin
gitra cac bén giao dich nho tinh minh bach dugc cai thién va mang ludi phi tap trung va
dong thoi loai bo dugc cac don vi trung gian khong can thiét.

e Tiét kiém chi phi: S cai thiét 1ap trén nén tang Blockchain cho phép loai bo don vi trung
gian va cac 16p x4c nhan trong giao dich. Cac giao dich dui can nhiéu so cai riéng biét,
déu co thé thiét 1ap trén mot s6 cai chung, tir d6 giam thiéu chi phi kiém nhan, xac thuc
va tham tra mot giao dich.

e DJ bdo mat: Dir 1iéu nhép vao Blockchain s€ khong thé stra doi, qua do tranh dugc tinh

trang gian 1an qua viéc nguy tao giao dich va gid mao lich str dit liéu. Cac giao dich dua
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vao Blockchain s€ tao nén mot lich st hoat dong ro rang minh bach tur diém khoi dau cua
Blockchain, cho phép d& dang tham tra va kiém ké moi giao dich

e (Cong nghé dé tiép can: Cung vdi tiém ning ung dung rong rii, cong nghé Blockchain
con gitp viée tao lap cac tng dung dé dang hon, nho cic bude tién hién nay nhu nén
tang Ethereum, ma khong can phai dau tu qua nhiéu vao co sé ha ting. Cac Gng dung
phi tap trung, cic hop dong thong minh va nén tang Ethereum.

e Ting téc do giao dich: Do c6 kha ning loai bo don vi trung gian va thiét 1ap trén so cai
phan tan cho phép ting toc do giao dich cao hon so véi nhiéu hé théng hién nay.

e Tiém ning Gmg dung rong: Pa phan moi gié tri déu c6 thé co thé duoc lap hd so dua trén
Blockchain va nhiéu cong ty trong nhiéu linh vuc cong nghé di phat trién cac hé théng
dua trén cong ngh¢ Blockchain

1.8.2. Nhwoc diém

e Tan cong 51%

Mt cude tn cong 51% coé thé xay ra néu c6 mot don vi kiém soat hon 50% strc manh bam
ctia mang ludi. Piéu nay s& cho phép don vi ndy pha v& mang ludi bang cach c¢d ¥ ngin chin
hodc stra d6i viéc dit cac giao dich.

Mic du vé mat 1y thuyét 1a c6 thé xay ra, nhung thyc té 1a chua bao gid ¢6 cudc tan cong 51%
thanh céng nhdm vao blockchain Bitcoin. Khi mang luéi phat trién 16n hon, bao mét s& ting 1én
va rat kho c6 kha ning c6 tho dio nao d6 s& dau tu so tién va tai nguyén 16n dé tdn cong Bitcoin
nén tot hon ca 13 tho do s& hanh dong trung thuc dé nhan thudng. Ngoai ra, mot cudc tin cong
51% thanh cong sé& chi c6 thé sira d6i cac giao dich gan day nhat trong mot khoang thoi gian ngin
vi cac khoi duge lién két thong qua cac bang chimg mat ma (dé thay doi cac khdi cii hon, stic
manh tinh toan s& 1 khong tudng). Ngoai ra, blockchain Bitcoin rat linh hoat va s& nhanh chéng
thich tng nhu 1a mot phan Gng trudc mot cude tin cong.

e Sira d6i dir liéu

Mot nhuge diém khac clia cac hé théng blockchain 1a mot khi dit liéu da duge thém vao

blockchain thi viéc stra doi 1a rat khé. Mic du tinh 6n dinh 1a mét trong nhitng loi thé cia

blockchain, nhung né khéng phai lac nao ciing tbt. Viéc thay dbi dit liéu hodc mé blockchain
thudng rat phic tap va thuong can c6 mot hard fork, trong d6 mot chudi sé bi bo va mot chudi
moéi duoc dua 1én.

e Chiakhoa ca nhan

Blockchain str dung mat ma chia khoa cong khai (hodc bat d6i xtng) dé cung cip cho nguoi
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dung quyén s& hitu dbi voi cac don vi tién dién tir caa ho (hoac bat ky dir liéu blockchain nao
khac). Mdi tai khoan blockchain (hodc dia chi) c6 hai chia khoa tuwong tmg: mot chia khoa
chung (c6 thé chia s¢) va mot chia khoa ca nhan (can duoc giit bi mat). Ngudi dung can chia
khoa c4 nhan dé truy cip vao tién cta ho, nghia 1a tir ho dong vai trd nhu mot ngan hang. Néu
ngudi ding mat chia khoa ca nhan, tién s& bi mat va khong thé 1am gi hon dugc nita.

e Khong hi¢u qua
Céc blockchain, dic biét 1a nhirng loai dang sir dung Proof of Work, 13 rit kém hiéu qua. Ly
do 12 vi dao c6 tinh canh tranh cao va ctr sau muoi phit lai c6 mot nguoi chién thang nén cong
strc cua cac thg mo khéc sé bi lang phi. Khi cac thg mé lién tuc c¢b géng ting sirc manh tinh
toan, ho s€ co co hoi tim dugc 101 giai hop 1€ cao hon. Do do6 cac tai nguyén dugc st dung bdi
mang ludi Bitcoin di ting dang ké trong vai nim qua, va hién tai luong dién tiéu thy danh
cho bitcoin d3 vuot qua nhiéu quéc gia, chang han nhu Pan Mach, Ireland va Nigeria.

e Luu trir
Céc s cai Blockchain c6 thé phat trién rat 16n theo thoi gian. Blockchain Bitcoin hién can
khoang 200 GB dung lugng luu trit. Téc d6 tang kich thudc hién tai ciia blockchain c6 vé nhur
vuot xa toc do ting dung lugng luu trit cia cac 6 dia cimg. Mang ludi c6 nguy co mat Cac
node néu kich thudc ciia s6 céi la qua 16n dé cac ca nhan tai xudng va luu tri.

Két chwong
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CHUONG 2: NGHIEN CUU NEN TANG CORDA R3

2.1. Nén tang Corda R3
2.1.1. Gidi thiéu nén ting Corda R3
R3 (R3 LLC) 12 mot cong ty cong nghé blockchain doanh nghiép. N6 dan dau mot hé
sinh thai gdbm hon 300 cong ty cing nhau xay dung cac tmg dung phan tan trén Corda (duoc
goi 1a CorDapps) dé str dung trén cac nganh cong nghiép nhu dich vu tai chinh, bao hiém, y
té, tai chinh thwong mai va tai san k¥ thut sd.
2.1.2. CorDapp
CorDapps (Corda Distributed Applications) 1 cac (mg dung phan tan chay trén nén
tang Corda. Myc tiéu ctia CorDapp 13 cho phép cac nut dat dugc thoa thuin vé cac ban cip
nhét cho so cai.
2.1.3. Cdc thiét ldp cai diit méi truwong co ban dé phdt trién CorDapp
e (Caidat Java 8 JDK: Cai dit Java 8 JDK. Corda yéu cau it nhat phién ban 8ul71, nhung
hién khong hd trg Java 9 tré 1én cho phién ban Corda nay.
e Cai dit IntelliJ IDEA: IntelliJ 1a mot IDE hd tro manh mé& cho viéc phat trién Kotlin
va Java.
e Cai dit Git: St dung Git dé luu trir CorDapp mAu va cung cip quyén kiém soat cac
phién ban.
e Cai dat Gradle.
2.1.4. So sanh Corda vdi cdc nén ting khdc
Corda duogc tao ra tir qua trinh lam viéc sau rong véi cac cong ty tai chinh, ngan hang va duoc
thiét ké voi cac yéu cu cua ho. Tuy nhién, thiét ké d6 cling duoc iy cam hing tir cac nén

tang trudc do.
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Bang 2.1: So sanh Corda véi mdt s6 nén tang khac

Characteristics m Hyperiedger Fabric R3 Corda

Programming C++ Solidity Golang, Java Kotlin ,JVM platform
Language (JavaScript, C++,
Python)
Administration B\ No administration  Linux foundation R3 consortium
administration
Smart Smart No legal bounding No Legal Bounding Legally Bounded
Contracts Contracts can
be made
Consensus Decentralized, Proof-of-Work, Practical Byzantine Fault Based on Notary
Algorithm Transparent Proof-of-Stake Tolerance nodes
Scalability Scalability Scalability issue Increased with Highly scalable
issue exist exist transactions
Privacy Privacy Issue with privacy Identity management Identity management
protected protection services services
Currency BTC Ether No Native Currency No Native Currency

2.2.  Pic trung va triét Iy cia Corda
2.2.1. Permissioned
Tinh riéng tu ctia mang Corda: Corda 1a mot mang cap quyén (giéng nhu Hyperledger Fabric
hay Quorum). Cac node tham gia vao mang can duoc cap phép va dinh danh day du.
2.2.2. Smart Contract trong Corda R3.
Corda ciing c6 smart contract nhu cac nén tang khac nhu Ethereum, Hyperledger Fabric hay
Quorum. Tuy nhién, smart contract ciia Corda c6 chut khac biét so v6i cac nén tang trén.
2.2.4. Peer-to-Peer
Mang P2P ctuia Corda khong c6 viéc boardcast thong tin hay giao dich cho toan mang. Thong
tin, giao dich chi dugc trao ddi boi cac bén tham gia.
2.2.4. Message Queues

Corda st dung AMQP (Advanced Message Queuing Protocol) thong qua TLS dé
truyén théng diép trong mang. AMQP chay bat dong bo, chiu tai tt, dam bao vé viée gui, luu
giit thong diép va hoat dong ma khong can két ndi lién tuc. Khi node ngoai tuyén, thong diép
duoc xép thanh hang doi va giri di khi node online.
2.2.5. UTXO

Corda sir dyng mé hinh UTXO cho cac giao dich gidng nhu Bitcoin. Output ctia giao
dich nay sé& 1a Input cho giao dich ké tiép.
2.3. Cac khai niém quan trong trong Corda

2.3.1. States
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2.3.2. Transactions

Transaction chi viéc tiéu thu cac state va tao ra cac state moi. Cac transaction chi co

hoan thanh toan bg hodc khong c6 hi¢u lyuc.
2.3.9. Nodes

Corda node 1a moi trudng chay may do Java (Java Virtual Machine run-time), moi node
trong mang déu c6 cho minh mét dinh danh riéng.

Céc thanh phan chinh trong kién trac ctiia mot Corda node:

Persistence layer 1am nhiém vu luu trit dit liéu gdm c6 2 phan:

Vault, luu trir trang thai cua sO cai (hién tai va historic)

Storage service, noi lttu trir cac giao dich.

Network interface thuc hién viéc tuong tac vdi cac nodes khac trong mang.

RPC interface c6 chirc ning twong tac voi cac thanh phan khac trong node.

Service Hub 13 noi trung gian dé twong tac vdi cac services trong mang (oracles, notary)
2.3.3. Commands

C6 nhiéu hinh thirc giao dich khac nhau. Khong chi 1a chuyén tién ma c6 thé 1a doi tién,
huy tién, vv... Commands 1a khai niém gin lién véi 1 giao dich trong Corda nham md ta rd

muc dich cua giao dich do.
2.3.4. Flows

Flows 12 mot chudi cac bude dé mot node biét cach cap nhat trang thai ctua sO cai,
chflng han nhu phat hanh mot tai san hodc thyc thi mot giao dich.
2.3.5. Consensus
2.3.6. Notary Services
Notary Services 1a mot dich vu trong mang Corda c6 chtrc nang chdng double spends.
Notary Services c6 thé bao gdm 1 hay nhiéu node, mdi node cé thé chay cac thuat toan dong

thuan khac nhau.
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2.3.8. Oracles
Oracles trong Corda ciing c¢6 ¥ nghia twrong ty nhu Oracles trong cic nén tang blockchain
khac nhu Ethereum, Cosmos, vv... la dich vu cung cép dir 1iéu bén ngoai cho mang (vi du
nhu ty gia tién té).
2.3.10. The service hub
Céc chirc ning cu thé ma service hub cung cap:
e Thong tin vé cac node khac trén mang va cac dich vu chung cung cap.
e Truy cap vao ndi dung cua vault va storage service.
e Truy cap va tao ra cac cdp public-private key cua node.
e Thong tin vé chinh node chtra service hub.
Thoi gian.
2.3.12. Corda Network
Mang Corda 12 mot do thi dugc két ndi day di. Cling nhu hai hodc nhiéu nguoi tham gia

ngang hang c6 nhiing vai trd dic biét quan trong tao nén mot qua trinh trién khai hoan chinh.

Két chwong
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CHUONG 3: UNG DUNG CONG NGHE BLOCKCHAIN

TRONG GIAO DICH CHUYEN TIEN LIEN NGAN HANG
3.1. Pitvan dé

Trong bdi canh ndy, cong nghé blockchain cé thé cung cip cac Iya chon kha thi va hiéu
quéa hon cho nganh coéng nghiép chuyén tién.
3.1.1. Xdc dinh bai todn
3.1.2. Cdch tiép cin va gidi phdp.
Viéc tng dung cong nghé Blockchain vao viéc chuyén tién lién ngin hang trén thé gisi da
duogc tmg dung kha rong rai, co nhiéu giai phap, hé thong Blockchain dugc dua ra.
Corda R3 12 mot giai phap Blockchain thich hop cho van dé nay.
3.2.  Xay dung hé thong
3.2.1. Moi trwong phdt trién va cong cu

Hé théng Blockchain duge xay dung va trién khai trén mdy tinh ¢6 cau hinh phan cing nhu

sau:
Bing 3.1: Céu hinh phén citrng hé thong

STT | Néi dung Théng s6 ky thuit

1 CPU Intel(R) Core (TM) i5-7400 CPU @
3.00GHz (4 CPUs), ~3.0GHz

2 RAM 16384MB RAM

3 Hard Disk 240 GB SSD

4 0S Windows 10 Pro 64-bit (10.0, Build
19041) (19041.vb_release.191206-1406)

Va thong tin cac phan mém:

Bang 3.2: Cac phan mém hé théng

Phan mém Ghi cha
Oracle JDK version 8ul71 hodc cao hon
IDE IntelliJ IDEA, visual code,

Git source control




13

Gradle

Docker

H2 database DBMS

PHP

Bootstrap

Spring Boot servers

3.2.2. Kién triic hé thong

Hé théng chuyén tién lién ngan hang qua Blockchain Corda R3 trong nghién ctru nay duoc

xay dyng co ban dua trén 3 yéu t6 chinh:
e Mang luédi Blockchain Corda R3
e Hé thdng cac ngan hang c6 cac node trong Blockchain

e Nguoi dung thudc cac ngan hang do.

Bank A Bank D

O O} 0 O

e -

-

Mk‘“x B
\\H"-\-. e T -~
- Bank E
Bank B
)

|:| @ - Blockchain Corda R3 | I:I [j Q‘

a

User

T~ Bank F

M,

Bank C

-
-
,f.-f‘

O D [ OHe

|

Hinh 3.4: M6 hinh chuyén tién lién ngin hang qua Blockchain Corda R3
3.2.3. Ddc tda chwrc ning

He¢ théng chuyén tién qua Blockchain dugc xay dung bd cic ngan hang thanh vién va cum

server Blockchain twong tac két qua qua nhau bang API.
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User_transfer Bank_Transfer BlockChain_corda_r3 Bank_receiver User_receiver

1 i
: Login! |

T
vl

]
| Process

:I

< Response

1 Send_request_transfer

-

]
| Process
P

I send_request

]

]

]

:

]

[ >

] ] ]

! | | process

] ] :

] ] 1.

] ] ]

! ! ' Request

i i L \’_..u

] ] ] ]

| | I Response |

i | =

] ] ] ]

! ! ! I Result >

] ] ] ] ]

! ! '€ Response ! !

] ] ] ] ]

i i _ Response i i i

] 1 1 ] ]

] ] ] ] ]

i _Result | i | i

I{ 1 ] ] ]

] | ] | ]
User_transfer Bank_Transfer BlockChain_corda r3 Bank_receiver User receiver

Hinh 3.5: Ludng giao dich chuyén tién giira 2 user khac Bank théng qua Blockchain Corda R3

Ho mudn dat duoc su dong thuan va dat dugc sy phat trién trang thai nay:

Recerve Fully
i Firilise
g O—o Crgaoe 10U Collgct Sign Tr:gmd Traisaetion —-Q
Stan r =]
i [} T |es
' H I
[l i !
=, [ [ [
' H |
B
H L] i ¥
5 valkd 107
o Racatve Partialy E
Sigeed N QT T — eege| Sign Teansaction RrceiveFed| o
Transacton faon
i r i
g <
Excipicn

Hinh 3.5: Ludng xir 1y ndi by Blockchain Corda R3
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IOUState

Properties:
- value:
- lender:
- borrower:
- linearld:

Parrticipants:

|OU State Evolution View - BankA
- BankB

Hinh 3.8: Qua trinh dong thuin va dé xuit giao dich ciia cac bén

3.2.4. Cai dat hé thong

Phan cai @it hé thong Blockchain Corda:
Buéc 1: M ctra s6 Terminal ciia Window tai thu muc chua Project Corda
Budc 2: Chay lénh gradlew.bat deployNodes dé deployNodes
Budc 3: Sau khi build thanh cong thuc hién chay CorDapp bang ciu lénh:
call workflows-java\build\nodes\runnodes.bat
Budc 4: Thyuc hién chay Spring Boot server tai mdi node béng cau lénh:
gradlew.bat runPartyXServer

Vi X 1a tén node.
3.3.  Thuc nghiém danh gia
3.3.1. Két qud thir nghiém
3.3.2. Pdnh gid két qud
Vé6i muc tiéu bai toan di dua ra, hé thong d hoat dong theo giao thirc P2P da giai quyét
dugc van dé chuyén tién lién ngan hang, thay vi v6i quy trinh cil, tinh xac thuc va xir Iy khi
c6 su cb khong cao, quy trinh dbi soat cham chap.
Gitip cho ngudi dung thyc hién chuyén tién lién ngan hang nhanh chéng hon.

Két chwong
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KET LUAN CHUNG

Cic két qua thu dwgc trong luin vin

Qua qu4 trinh nghién ctru vé blockchain va mét s6 g dung ctia cong nghé nay, cliing voi sy
gitip d& tn tinh ctia thay c6 va ban be, luan vin di dat duoc mot s6 két qua nhét dinh, dura ra cai nhin
10 rang hon vé khai niém blockchain, cai dit dwoc hé théng blockchain va phat trién dugc mot ung
dung ctia n6 trong mang chuyén tién lién ngan hang.
V& mit ndi dung, luan van da dat dugc mot s6 két qua sau day:
1. Tim hiéu va nghién ctru 1y thuyét:
« Chi tiét vé cong nghé blockchain va tiém ning cua cong nghé nay.
« Ham bam va chit ky s6, cac k¥ thuat sir dung trong blockchain.
« Tién sb, mot trong nhitng Gmg dung cua blockchain.
« Cac md hinh chuyén tién lién ngan hang & thoi diém hién tai.
« M6 hinh tng dung blockchain trong chuyén tién lién ngan hang.
2. Thuc nghi¢m:
« Xay dyng thanh cong hé thng chuyén tién lién ngan hang ap dung framework Corda R3.
Pinh hwéng nghién ctru tiép theo

Do thot gian chua c6 nhiéu, bén canh cac két qua dat dugc, luin van ciling con nhiéu
han ché trong viéc trién khai chuong trinh thuc nghiém. bé mang blockchain thuc sy hoat
dong tot can ¢ su tham gia ciia nhidu nut va chwong trinh mé phong c6 s nit con han ché.
Ngoai ra, hé théng can thir nghiém cac loai chir ky s6 khac dé so sanh vé téc do thuc hién
cling nhu cai thién hiéu ning cta hé thong.

Vi cac han ché ké trén, luan van s& tiép tuc nghién ctru cac van dé sau:
. Tiép tuc hoan thién mang blockchain voi nhiéu nat cung hoat dong
« Thir nghiém cac phuwong phép ky s6 khac va so sanh vé toc do xir 1y, do an toan ciia thuat
toan dé cai thién hiéu ning va tinh bao mat caa blockchain.

« B6 sung thém céc nghiép vu can thiét ciia nghé théng ngan hang vao hé thong Blockchain



